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Air fluorescence models require accurate Franck-Condon factors and Einstein
coefficients for analyzing the intensities of N, NJ', and OF emissions produced by
electron bombardment of air, such as-in the aurora, high-altitude nuclear explo-
sions, and rocket-borne electron gun experiments. In our previous report, improved
vibrational and rotational constants based on the latest available spectroscopic
measurements for several excited and ionic states important in air fluorescence
modeling were derived. These constants have been used in the present work to
calculate band origins, Franck-Condon factors, and r-centroids for many band
systems of nitrogen and oxygen. These results, together with electronic transition
moments obtained from published papers or derived here from published emission
data and measured upper-state lifetimes, have been used to compute Einstein coef-
ficients by the r-centroid method. Einstein coefficients by integration of the product
of the electronic transition moment function and vibrational wavefunctions have
also been computed for comparison. For band systems involving “perturbed” elec-
tronic states, Einstein coefficients have been derived by simply normalizing
published emission data to measured upper-state lifetimes. In this report, tables of
band origin wave-lengths and wavenumbers, Franck-Condon factors, r-centroids,
electronic transition moments, and Einstein coefficients are presented for 17 N,
NF, and OF band systems. Plots of most of the electronic transition moment
functions used in these calculations are also given. In addition, tables of Franck-
Condon factors only are presented for 16 other band systems of nitrogen and
oxygen, and tables of band wavelengths and Einstein coefficients are presented for
3 band systems having “perturbed” upper states.

Key words: air fluorescence; band origins; Einstein coefficients; electronic transition moments; Franck-
Condon factors; improved calculations; molecular nitrogen; molecular oxygen; radiative transition
parameters; » centroids.
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1. introduction

Einstein coefficients (radiative transition probabilities)

for molecular nitrogen and oxygen bands are useful for
calculating the emission spectra produced by electron
bombardment of air, such as oceurs, for example, in the
aurora (Meier, 1987), high-altitude nuclear explosions
(Boquist and Snyder, 1967), and rocket-borne electron
gun experiments ((O’Neil et al., 1978a; 1978b). Accurate
values of these coefficients are required for predicting
the intensities of N3, N3, and O3% emissions, which dom-
inate the air fluorescence spectrum. They are also useful
for other applications, such as calculating the radiation
from high-temperature air (Landshoff and Magee, 1969;
Avilova et al., 1969), and analyzing the emissions from
gas discharges (Cramarossa et al., 1974) and afterglows
(Golde and Thrush, 1973).

It is possible to measure Einstein coefficients in the

laboratory; however, because there are so many bands of
interest, with wavelengths ranging from extreme ultravio-
let to far infrared, it is impractical to measure them all
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individually. Instead, simplifying theoretical relations can
be combined with limited experimental data to calculate
Einstein coefficients for the large number of bands re-
quired. Such calculations are often based on the r-cen-
troid approximation (e.g., Nicholls and Stewart, 1962).
Einstein coefficients of different bands in a given band
system are related to the vibrational overlap integrals, or
Franck-Condon factors, and to the electronic transition
moment, which can be approximated as a function of the
expectation value of the internuclear distance, or r-cen-
troid. The latter function can be derived from measured
transition probabilities or band strengths of a few of the
bands in the system. Franck-Condon factors are also use-
ful for calculating the branching ratios for populating var-
ious vibrational levels when an electronic state is excited
from the ground state by electron impact. This is based
on the close relationship between transition probabilities
in electron impact at high energies and radiation absorp-
tion for optically-allowed transitions (Lassettre, 1965;
Lassettre et al., 1965).

It is also possible to derive electronic transition mo-
ments from quantum-mechanical calculations, without
use of band strength measurements. Such calculations
are difficult, but have very recently attained an accuracy
comparable to that of many band intensity measure-
ments. They usually cover a wider range of internuclear
distances than is covered by the r-centroid method. Their
accuracy can sometimes be increased by multiplying the
calculated transition moment by a constant correction
factor based on a measurement of one band intensity or
radiative lifetime.

Many Einstein coefficients, Franck-Condon factors,
. and r-centroids for nitrogen and oxygen band systems
have been published previously. In a monograph on the
spectrum of molecular oxygen, Krupenie (1972) compiled
from various sources and tabulated many of these quanti-
ties for several oxygen band systems, including the A-X
and b—a band systems of O3, and several ionization sys-
tems of O.. In a similar monograph on molccular nitro-
gen, Lofthus and Krupenie (1977) compiled and
presented many of these quantities for several band sys-
tems of N, and N3. More recently, Slanger (1986) tabu-
lated Morse-potential Franck-Condon factors for the N,
c4—a band system. James ef al. (1988) tabulated Morse-
potential Franck-Condon factors for the O3 4A-X band
system and O3 A-0O; X ionization system. Green et al.
(1988) tabulated RKR Franck-Condon factors and r-cen-
troids for the N, B-A4 band system. Piper et al. (1989) tab-
ulated Einstein coefficients for the N; B—4 band system,
which they calculated from their measured electronic
transition moment function. Marinelli ef al. (1988) tabu-
lated Einstein coefficients for the N, a-X and a—a’ band
systems; however, later measurements of the a state life-
time by Marinelli ez al. (1989) indicated that their a-X
Einstein coefficients should be increased by about 35%.
Ajello eral. (1989) tabulated Morse-potential Franck-
Condon factors for the N; ¢i-X band system, and RKR
Franck-Condon factors for several N; b'-X bands. Allen
and T.in (1989) listed both RKR and Morse-potential
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Franck-Condon factors for a few N; ¢;—X bands. And fi-
nally, Allen et al. (1990) tabulated both RKR and Morse-
potential Franck-Condon factors for the N; x—a', y-a’,
and y-w band systems.

However, the published literature falls far short of
providing complete and accurate sets of radiative
parameters for all of the band systems that contribute sig-
nificantly to air fluorescence. In particular, values of Ein-
stein coefficients and r-centroids are available for fewer
than half of the band systems of interest. Moreover, many
of the published values are based on older spectroscopic
constants or radiative lifetimes that have been super-
seded by more recent measurements. In a previous report
(Laher and Gilmore, 1991), the spectroscopic constants
of .the pertinent nitrogen and oxygen states were re-
viewed, and new constants for many of these states were
derived. In the present work these improved values have
been employed to calculate new RKR potential curves
and, thence, improved Franck-Condon factors and r-cen-
troids. Also, the available information on electronic tran-
sition moments has been examined, the best values
determined or newly derived, and these used to calculate
Einstein coefficients. The results from calculations em-
ploying both r-centroid and direct methods of computing
Einstein coefficients are presented.

In addition, three band systems with “perturbed” up-
per electronic states are considered in this report. Ein-
stein coefficients for these transitions cannot be
calculated as simply as is possible for transitions involving
unperturbed states. In these cases, the most practical al-
ternative to a complex theoretical calculation is to derive
Einstein coefficients from measured band intensities and
radiative lifetimes. This is the approach that has been
taken here.

2. Methods of Calculation

2.1. RKR Internuclear Potential Energy Functions

In the Rydberg-Klein-Rees (RKR) method of deter-
mining potential energy curves for diatomic molecules
(Rydberg, 1931; Klein, 1932; Rees, 1947), the classical
turning points are computed from experimental vibra-
tional and rotational spectroscopic term values through
the equations:

10) = 5ot | 6@ - Gt e, ()
and
g(v) = 21};\/2—_; f_m By [G(v) = G(¥)]"" dv', (2)

with the internuclear distances of the inner and outer
turning points given by:

Fawers Towar = (flg + fHP + f. 3)

J. Phys. Chem. Ref. Data, Vol. 21, No. 5, 1992
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In the above equations, & is Planck’s constant, p is the
reduced mass of the molecule, and G(v) and B, are
mathematical expressions involving tabulated spectro-
scopic constants which give the experimentally deter-
mined vibrational energy and rotational constant at each
vibrational quantum number v. In order to maintain high
accuracy and remove the singularity that occurs at v’ = v,
the above equations have been integrated using a 16
point Gauss-Jacobi quadrature (Stroud and Secrest,
1966), as detailed by Tellinghuisen (1972).

These integrations yield the turning points at the value
of the potential energy function U(r) corresponding to
the energy G (v). As a result, U(r) is determined at un-
equally-spaced values of internuclear distance r. In order
to use this potential to calculate wave functions, it is nec-
essary to interpolate it to equally-spaced values of ». In
addition, it may be necessary to extrapolate the potential
beyond the region derived from experimental data. Fre-
quently, the interpolation is done with a high-order La-
grange polynomial (Zare, 1964), which, although
cumbersome and computationally expensive, is stable for
interpolation. Functional forms for the repulsive and at-
tractive potential segments may then be smoothly joined
to the experimentally determined curve in order to ex-
trapolate the potential energy into regions where the
wave function becomes small. Typically the wave func-
tions derived from the potential are not very sensitive to
the choice of extrapolation segments used.

In the present work, an interpolation and extrapolation
method based upon a Morse-type function has been used.
This method has been found to yield results in excellent
agreement with those produced by a seventh-order La-
grange interpolating polynomial, with a reduction in com-
putation time by a factor of 3. The Morse potential
function is given by:

U(r) = D {1=exp [-B(r—ro)IF’, )

where D. is the dissociation energy, 8 is a constant, and
re is the equilibrium internuclear distance. Equation (4)

can be inverted to yield an expression for the exponent:
L) = —B(r—re) = In[]1 = VU(F)D.], %)

where the upper sign is for r <r. and the lower for r >r..
Substitution of the RKR values of U(r) in Eq. (5) vields
a set of values for B and, hence, through Eq. (4), a set of
Morse potentials, each of which passes through one of
the RKR points and has the correct curve minimum and
dissociation limit. If the entire RKR curve agreed with a
Morse potential, these calculated Morse potentials would
coincide, and L (r) would be a linear function of r. Due
to deviations from the Morse potential, the calculated
L (r) behavior is not exactly linear, but its variation is
gradual enough that linear interpolation between succes-
sive RKR values provides excellent accuracy. Similarly,
linear extrapolation of L (r) provides reasonable exten-
sions of the RKR potential to somewhat larger and
smaller internuclear separations.

J. Phys. Chem. Ref. Data, Vol. 21, No. 5, 1992
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For the calculations presented in this report, the
molecular constants tabulated by Laher and Gilmore
(1991) were used to compute r., T., G(v) and B,. The
dissociation energy, D., for each state was determined by
subtracting 7. from the energy of the dissociation limit.
For most of the states of N, and N3, and all of the states
of O3%, this limit energy was calculated by adding the To
and D° values listed by Lofthus and Krupenie (1977) and
Krupenie (1972), respectively. However, for two of the
higher states of N; and one of N3, the listed D° values
correspond to the onset of predissociation due to the
“avoided crossing” of another potential curve (see
Herzberg, 1950, p. 296). In employing Eq. (5) to calculate
a potential curve below the avoided crossing, it is better
to use a D value based on the noninteracting “diabatic”
curve that goes to a higher dissociation limit. The molec-
ular orbital configurations of these three states (Lofthus
and Krupenie, 1977) suggest that the appropriate limits
and energies (in cm™!) are: N2 C I, *S° + 252p* “P,
166850; N, E 3%F, “S° + 3s *P, 162054; N§ 221, *s°
2p?38°, 242725, Similarly for the N, D 33} state, whose
dissociation energy is not listed by Lofthus and Krupenie,
the appropriate limit and energy are ‘S° + 3s ‘P, 162054.

2.2. Wave Functions, r-Centroids,
and Franck-Condon Factors

The RKR potential energy derived above was used in
the radial Schrédinger equation to solve for the rotation-
less vibrational wavefunctions, ¢(r), where r is the inter-
nuclear distance. The numerical method of solution of
the radial Schrodinger equation has been described by
Cooley (1961); it employs the Numerov (1933) method of
integration. Cooley’s procedure also uses an improved
formula for the correction of trial eigenvalues, based
upon the second-order iteration-variation method of
Lowdin. (1958). Since the accuracy of this predictor-
corrector formula does not depend critically upon a small
step size being used in the radial coordinate, relatively
few potential energy steps (1024) were used in the inte-
gration. A brief description of the Cooley method as well
as an assessment of its accuracy and numerical stability
may be found in the work of Cashion (1963). Using the
computed vibrational wavefunctions, the Franck-Condon
factors, g, and r-centroids, 7,., were then calculated
from their defining integrals (Fraser 1954; Nicholls and
Stewart, 1962):

goo=|[ w3 wo | ©®

roo=[wtrwwar [ [ w2 vear, %)

by Simpson’s rule integration where the primes and dou-
ble primes denote upper and lower states, respectively.
Equation (7) shows that 7, is a weighted mean of the
internuclear distance for the (v'-v") band, with the
weighting function yfy,-. However, unlike conventional
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weighting functions, * - can change sign over the inte-
gration range. Consequently, the denominator of Eq. (7)
can become very small even when the numerator is not so
small, so that the r-centroid can become very large, lying
beyond the range of r where the wavefunctions are appre-
ciable. For similar reasons the r-centroid can also go neg-
ative. However, such large or negative values occur only
when the denominator is quite small. In such a situation,
the Franck-Condon factor, which equals the square of the
denominator, is very small, and the band is correspond-
ingly very weak and usually of little practical importance.
Moreover, in such cases, the Franck-Condon factor and
intensity often vary significantly with rotational quantum
number, a variation which is conventionally neglected.

2.3. Electronic Transition Moments
and Einstein Coefficients

A diatomic electronic-vibrational transition may be ex-
pressed as

ZS"+1AI (vl) - 23‘+1An (vn)’ (8)

where § is the spin quantum number, and A is the elec-
tronic angular momentum quantum number (A values of
0, 1, 2, .. are indicated by the state symbols 3,11, A, ..).

In accordance with the definition established by
Schadee (1978) and Whiting et al. (1980) for the elec-
tronic transition moment, the Einstein coefficient, A,
(in s71), for a transition in which §'=S" is related to the
electronic transition moment, R.(r) (in electric dipole
moment atomic units), by

Ayr=(2026X1079) fz(—z“_ﬁ"éﬁl Vi UwRe(r)wu.dr]z,
©)

where v, is the band origin wavenumber (in cm") and
3o is the Kronecker delta, which equals 1 if A=0 and
equals 0 otherwise. For an electronic transition involving
a change in spin, the corresponding relation is often more
complicated, involving several independent transition
moments (Whiting et al. 1973). However, only one such
spin-forbidden transition has been observed in air fluo-
rescence, the N2 A 55 —X '%} Vegard-Kaplan band sys-
tem. For this system the relation is simple; the fraction
involving the Kronecker delta in Eq. (9) is just replaced
by 2/3.

If the transition moment function, R.(r), for a band sys-
tem is known from quantum-mechanical calculations, the
Einstein coefficients for the bands can be calculated from
Eq. (9). If, however, only experimental band strengths for
some of the bands are known, Eq. (9) must first be in-
verted to solve for R in terms of the band strengths. The
derived R.(r) can then be used to calculate the strengths
or lifetimes of the other bands. The simplest method of
performing this inversion is the r-centroid method
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(Fraser, 1954; Nicholls and Stewart, 1962). This method
can be derived from a power series expansion of Re(r):

R(r)=a +br+c?+ ... (10)
The integral in Eq. (9) can then be written

J’ll’:'Rc(r)I/l,/'df =a[¢,b:"¢,,dr +bj Yiriedr + c] Yirihedr +...

= qB[a +bhr+ B YE+.], (1)
where

~
<

v, = Jerticdrifor

’-’u'l/'

<,

(12)

W
<

For many band systems R.(r) can be well approximated
by either a constant or a linear function of r, at least over
the range of r important for the stronger bands. In this
case the ¢r’ term and higher terms in Eq. (10) can be
dropped, and Eq. (11) becomes simply

f.pm(r)wdr = gV Re(Puv). (13)

This is the r-centroid approximation.

Even when R.(r) is significantly nonlinear, Eq. (13) is
a good approximation if the quantity Y% in Eqs. (11) and
(12), and similar higher-order quantities, Y&h=r3/r3,
etc., are near unity. McCallum et al. (1972) have pre-
sented extensive tables of Y% and Y§) for a number of N,
band systems. For all except a small fraction of the bands,
these quantities are within 10 percent of unity. Those
bands having greater deviations from unity all have
Franck-Condon factors less than 0.03, so they are rela-
tively weak. However, there is a general tendency for the
Y?) values to deviate more from unity than the Y val-
ues, so if still higher-order terms in the power series rep-
resentation of R.(r) are important, the r-centroid
approximation is likely to be less accurate,

A more direct method of determining the typical accu-
racy of the r-centroid approximation is to calculate both
sides of Eq. (13) independently for a number of bands
and band systems and compare the results. A small calcu-
lation of this type was made by Fraser (1954) for the N,
B-A band system assuming three different exponential-
power-law variations in Re(r). However, he treated only
v'=0, v"=0-2, where the Franck-Condon factors are
all greater than 0.16, so it is not surprising that he found
that Eq. (13) was an excellent approximation.

In the course of the present work, we computed both
sides of Eq. (13) for 15 band systems of Nz and N5 and 2
band systems of O, many with v’ v”"=0-21. Our results
show that the r-centroid approximation is generally accu-
rate for the stronger bands in a band system which are
usually the bands whose intensities can be most accu-
rately measured experimentally. This justifies the stan-
dard r-centroid method of deducing R(r) from band
intensity measurements [e.g., Hartmann and Johnson

J. Phys. Chem. Ref. Data, Vol. 21, No. 5, 1992
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(1978); Piper et al. (1989)]. Briefly, R.(r) is replaced by
R.(Fv v) and Eq. (9) is rearranged to give

const. ><A.,-.,-]"2
v?:'l/’q g% ’

R(Fvv) = [ (14)

where the constant can be obtained from Eq. (9). Some-
times, absolute values of the Einstein coefficients, A,
can be obtained from band absorption measurements uti-
lizing the well'’known relationship between absorption
and emission coefficients or from emission measurements
if the population of the emitting level can be determined
by other means. More often, emission measurements give
only relative values of A, and, hence, of Re(F,»). These
relative values are placed on an absolute scale by a mea-
surcment of the radiative lifctime of onc of the cmitting
levels. The resulting values then determine the function
R.(7) with an accuracy that is usually limited only by the
accuracy of the band intensity measurements and the
number and range of the 7, values covered, rather than
by the accuracy of the r-centroid approximation. In the
present work, this method of deriving transition moments
has been utilized for a few band systems for which pub-
lished results are either unavailable or have been super-
seded by better intensity measurements.

2.4. Treatment of Transtions Involving
“Perturbed’ Electronic States

Significant fluorescent radiation is known to be emit-
ted by some high-lying states of N that have irregularly-
spaced vibrational levels due to strong perturbations by
nearby states of the same type (Herzberg, 1950). The ef-
fects of such perturbations on the vibrational and rota-
tional levels of several high N states are illustrated in, for
example, a paper by Carroll et al. (1970). These perturba-
tions also cause irregularities in the intensities of the var-
ious bands, as shown, for example, by the recent extensive
measurements of Ajello et al. (1989) on the N, ¢4'-X and
b'-X bands.

‘When two or more nearby electronic states of the same
typc intcract strongly, it is possible to treat the resulting
vibrational and rotational levels as mixtures of two or
more “deperturbed” or “diabatic” electronic states. This
has been done by Stahel et al. (1983) for three '2} and
three 'TI, states of N; lying in the 12-14 eV region. In
such situations, the proportions of the mixture vary with
the vibrational level, so the conventional Born-Oppen-
heimer separation of electronic and nuclear motion is no
longer valid. Consequently, the concept of an electronic
transition moment as a function of internuclear distance
is no longer applicable. It is still possible, in principle, to
calculate the intensities of the bands in a band system us-
ing a coupled-state approach, as used by Stahel et al.
However, the computations become quite complex even
when just two or three coupled states are involved. The
perturbed N; states of present interest lie in an energy
region where, as one goes to higher vibrational levels,
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more and more coupled states must be included in the
calculation.

In the present situation, the most practical method for
deriving the Einstein coefficients of bands involving per-
turbed states is to use measured relative emission intensi-
ties normalized by radiative lifetime measurements or
absolute absorption measurements. This method has
been applied here to the N; b~X, ¢;~X, and ci-a band
systems. It should be noted, however, that the strength of
a perturbation can change with the rotational level in a
given vibrational level. Hence, the Einstein coefficients of
the individual rotational lines in a perturbed band may
differ. Consequently, the mean Einstein coefficient for a
perturbed band may vary with temperature since chang-
ing the temperature changes the relative contributions of
the different rotational lincs in a band.

3. Results for Electronic
Transition Moments

Electronic transition moment functions for many of the
N3, N3, and O3 band systems considered in this report
have been published or may be derived from published
data using the method described in Sec. 2.3. Some of
these band systems have been studied extensively, while
for others little information is available. In the present
work, an effort has been made to identify the most accu-
rate electronic transition moments from the choices avail-
able; usually this involved selecting the most recent work.
The recent advances in the quantum-mechanical calcula-
tion of diatomic dipole moments are demonstrated by the
selection of such theoretical values as the best available
values for eleven of the band systems treated, while val-
ues derived by the r-centroid method were selected for
only four systems.

The best available R.(r) data for most of the band sys-
tems treated are plotted in Figs. 1 through 13. Some of
these figures also include, for comparison, other data not
used in the subsequent calculations because they are
known to be or appear to be less accurate than the data
used. No figures are presented for two band systems for
which similar figures in the original references are ade-
quate, or for two band systems where no information on
the variation of R. with r is available.

As a convenience in making subsequent calculations of
Einstein coefficients, we have derived mathematical fits
to the preferred transition moments, of the form

R(r) = a+br+cr* + dexp[—f(r — g)*], (15
where a, .., g are constant coefficients, R.(r) is in electric
dipole moment atomic units, and r is in A. These units are
consistent with Eq. (9) for computing Einstein coeffi-
cients in units of s ™!, Qur fits are indicated and plotted in
Figs. 1-13, and their coefficients are also listed in
Table 1. The dipole moment functions for over half of the
band systems treated could be satisfactorily fit with just a
Gaussian term, i.e., the last term in Eq. (15). This expres-
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sion has the advantage that it remains bounded every-
where and approaches zero for large values of r, which is
known theoretically to be the correct behavior for most of
the transitions considered. The dipole moment functions
of the remaining band systems were fit with constant, lin-
ear, or quadratic expressions, corresponding to the first
three terms on the right-hand side of Eq. (15), except for
the O3 A—X system, where a constant plus a Gaussian
term was found necessary to obtain a good fit. Generally,
in the ranges of r of practical interest, all of the fits ap-
pear to be essentially as accurate as the basic data that
they fit.

Figures 1-13 and Table 1 are generally self-explana-
tory, except for one N3 and two O3 band systems. For
the N3 4—X band system, Fig. 9 shows two fairly recent
quantum-mechanical results, and one semi-empirical
curve deduced by Gattinger and Vallance Jones (1981)
from measured relative band intensities, using the r-cen-
troid method. The two theoretical Re(r) functions have
similar shapes and agree within 10 percent. Probably the
more recent one, from Langhoff et al. (1987), is more ac-
curate. The semi-empirical curve was derived only over a
limited range of r, and has a different shape, which gives
unreasonable values of R(r) if extrapolated very far. Gat-
tinger and Vallance Jones’ Fig. 4 shows that this curve fits
their data points quite well. However, when their data are
corrected for the improved Franck-Condon factors calcu-
lated in the present work, and additional points are
added from their tables and references, the data become
more scattered, and do not fit their curve as well as they
do the theoretical curves.

For the O3 A—X and b—a band systems, the recent
quantum-mechanical results of Blomberg and Liu (1988)
for both systems, and of Langhoff et al. (1989) for the lat-
ter system, appear to be quite accurate. This conclusion
is supported by the excellent agreement between the two
calculations for the b—a system, as shown in Fig. 13.
Blomberg and Liu’s results for the A—X system also
agree reasonably well with the results of the somewhat
more-approximate calculations of Wetmore et al. (1984)
(see Fig. 12). Accordingly, the most recent theoretical re-
sults have been fit, as shown in Figs. 12-13 and Table 1,
for use in our subsequent calculations.

A semi-empirical A—X curve deduced by Erman and
Larsson (1977) from their measured lifetimes for
A(v=0-7) is also included in Fig. 12. This curve differs
significantly from the two theoretical curves, particularly
at large internuclear separations, where the theoretical
curves approach a linear variation, as expected theoreti-
cally for this transition. Moreover, using Erman and
Larsson’s curve, we calculated A -state lifetimes about 20
percent shorter than they measured. Erman and Larsson
also presented a transition moment curve for the b—a
system, based on their measured lifetimes for
b(v=0-7). This curve has not been included in our Fig.
13 because later measurements by Moseley et al. (1979)
show that the higher levels, b (v > 3), have very short life-
times due to predissociation, and all emissions observed
by Erman and Larsson originated from b (v =0 3). This
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correction, combined with Erman and Larsson’s listing of
b-state lifetimes that increase by 22 percent from v =3 to
“v=7," also indicates that their accuracy estimate of
about =7 percent is overly optimistic.

In addition, we made an attempt to apply the r-cen-
troid method to the recent relative intensity measure-
ments on the O3 A—X bands by Schappe et al. (1988).
However, the relative R.(r) values derived from their
publishcd intensitics were widcly scattered. Further study
suggested that they probably had a bigger problem with
overlapping bands than they assumed. For example, the
(0—6) and (4—=8) bands are nearly coincident, and so are
the (0—7) and (6—10) bands, but Schappe etal. at-
tributed the measured intensities entirely to the first
band of each pair.

4. Band-Array Results

In this section, tables of calculated radiative transition
parameters are presented for the 38 band systems consid-
ered in this report. Tables 2 through 18 give a complete
set of radiative transition parameters for 17 N, N3, and
O3 band systems that are important in emission. With the
exception of Tables 6, 11, and 12, these tables include
seven quantities for each v'-—v" band; they are (as or-
dered in the tables):

1. Band origin wavelength, A, (um);

2. Band origin wavenumber, v, (cm™Y);

3. Franck-Condon factor, q.;

4. r-centroid, 7y (A);

5. Electronic transition moment, R. (F.») (electric
dipole moment atomic units);

6. Einstein coefficient, A, (s™'), calculated by

the r-centroid method;
7. Einstein coefficient, A,..» (s™!), calculated by

integrating [y SR:(r)y.dr.

The last two items are Einstein coefficients calculated
by the r-centroid approximation and by direct integra-
tion. Since the latter is the more accurate of the two val-
ues, it is placed at the end of the list so that it can be read
from the tables more easily. In Tables 6, 11, and 12, item
6 has been omitted. This is because these three band sys-
tems have constant R.(r) functions, and, as shown in
Sec. 2. the r-centroid approximation is exact for R.(r)
functions that are constant or vary linearly with internu-
clear distance. Thus, the two different methods of calcu-
lating Einstein coefficients yield the same result for these
cases, as we have verified numerically for many bands in
these three systems, as well as for a test case involving a
linear variation.

For more than half of the band systems in Tables 2-18,
radiative transition parameters are presented for v’,
v"=0-21. The exceptions include the band systems that
involve the N2 w 'A,, C *Il,, E °3}, and D *%} states, for
which the available spectroscopic data are insufficient to
permit reliable extrapolation to v=21 (see Laher and
Gilmore, 1991). In addition, results for the N3 B 3 {—
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X?3,% system are limited to v’ =0- 10, since the unusual
behavior of the energy levels and potential curve of the B
state prevent an adequate fit by the usual spectroscopic
power series beyond v=8 or 10 (Laher and Gilmore,
1991). It would be possible to extend the present B—X
calculations to higher vibrational levels by using a numer-
ical RKR method, but since these levels are not signifi-
cant in air fluorescence, this was not done.

For some of the bands in Tables 2-18, the wavelengths,
wavenumbers, and Einstein coefficients have negative
signs in front of their numerical values. This is to indicate
that the transition is reversed. The N; B—A (0—38) band
at 8.85 wm in Table 3 is an example. Since the A (v"=8)
state is higher in energy than the B (v’'=0) state, the
transition proceeds from the A state to the B state. Such
cases are known as reverse bands.

The calculated strengths of bands with small Franck-
Condon factors are often less accurate than those with
larger Franck-Condon factors. Accordingly, in Tables
2-18, the Einstein coefficients calculated by direct inte-
gration are marked with asterisks if the corresponding
Franck-Condon factors are less than 0.01. There are two
situations in which small Franck-Condon factors arise.
The first is when the wavefunctions of the upper and
lower states overlap very little; in this case, the calculated
band strength is usually quite accurate. The second is
when the wavefunctions do overlap but, because of a near
cancellation between similar contributions of positive and
negative values of Yy, the resulting overlap integral is
small. In this case, the overlap integral is sensitive to
small variations in the potential energy curves, especially
for high vibrational levels, and the resulting Franck-Con-
don factor may not be very accurate.

It is also interesting to note for which bands in the
tables the Einstein coefficients calculated by the two
methods disagree significantly. Accordingly, when the
two values differ by more than 10%, the r-centroid value
in the tables has been enclosed in parentheses. Such dis-
agreement tends to occur when R.(r) is significantly non-
linear and the Franck-Condon factor is small.

The radiative lifetimes of 14 N, N3, and O3 states
have also been calculated and are presented in Table 19
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as a function of vibrational level. These quantities were
obtained by taking the inverse of the sum of the Einstein
coefficients (calculated by direct integration) for transi-
tions from a given upper level to all possible lower levels,
which may include more than one electronic state. For
example, the radiative lifetime for a given v’ of the N, 4
state was found by summing over v” all A, values for the
A-X and B—A reverse band systems. The calculated life-
times are generally in good agreement with the best avail-
able measurements, which can be verified by consulting
the references given in Table 1. It should be noted, how-
ever, that radiative lifetimes for most of the levels listed
in Table 19 have never been measured.

Tables 20 through 35 present tables of Franck-Condon
factors for transitions between the upper states covered
in the previous tables and the ground state, except for the
N2 A-X and a—X band systems, where Franck-Condon
factors have already been presented in Tables 2 and 6.
Eight of these tables cover N: band systems for which in-
sufficient information is available to calculate accurate
Einstein coefficients, generally because they are very
weak (“forbidden”) transitions. In addition, eight nitro-
gen and oxygen ionization systems are included for appli-
cation to photoionization and electron-impact ionization
problems. The Franck-Condon factors presented in these
tables are generally more accurate than those in previ-
ously published work because the RKR potential energy
curves used in the present calculations are based on spec-
troscopic constants that are valid to higher vibrational
levels.

Tables 36 through 38 cover three N; band systems with
perturbed upper states. As discussed in Sec. 2.4, pertur-
bations involve mixing between electronic states, so the
relations derived earlier for Franck-Condon factors, Ein-
stein coefficients, etc., are no longer applicable. Conse-
quently, Tables 36-38 simply list band origin or band
head wavelengths derived from spectroscopic measure-
ments, and Einstein coefficients derived from measure-
ments of absolute absorption band intensities, relative
emission band intensities and upper-state lifetimes. The
sources and limitations of the basic data are indicated on
the tables.
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Table 1. Coeflicients of analytic fits to the electronic transition moments of N3, NJ, and Of band systems.

Re(r) = a+ br 4 cr? 4 dexp[—f(r — g)’] (R, is in electric dipole moment atomic units; r is in A.)

Band system a b ¢ d f g References
Ny  ASSi-Xx 1z} 0.00119 -0.00117 0.000139 Shemansky (1969a), renormalized to give mean
Einstein coefficients, averaged over substates.
B3M,-A 3%} 0.323 0.90 0.80 Fit to gzometric mean of theoretical values of
Werner et al. (1984) and Rizzo et al. (1988)
(see Fig. 1).
W 3A,-B 3Hg 0.344 1.45 0.90 Fit to theoretical values of Werner et al. (1984)
(see Fig. 2).
B'3%;-B 31, 0.208 1.40 0.90 Fit to geometric mean of theoretical values of
Werner zt al. (1984) and Rizzo et al. (1988)
(see Fig. 3).
aM,-X IE’;’ 0.00588 - R,=constant from Shemansky (1969b), renor-

malized to give a v = 0 lifetime of 58 us (Marinelli
et al., 1989). This includes a little contribution
from electric quadrupole radiation; see Dahl and
Oddershzdde (1986).

a 1l'Ig—a’ DV . 0.346 1.15 0.60 Fit to theoretical values of Yeager and McKoy
(1977) (see Fig. 4).

wlA,-a lﬂg 0.266 1.85 0.90 Fit to theoretical values of Yeager and McKoy
(1977) (see Fig. 5).

C 1,-B %, 0.887 3.30 0.95 Fit to theoretical values of Werner et al. (1984)
(see Fig. 6).
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Table 1.

Coeflicients of analytic fits to the electronic transition moments of Ny, N3, and OF band systems. — Continued

Re(r) = a+br+4cr’ + dexp[—f(r — g)?] (R. is in electric dipole moment atomic units; r is in A.)

Band system

d

f

Y

References

N, E3Ti-A3S}
E®st-B 3l
E 3%1-C 31,

D 3%F-B 31,

Nf AI,-X 2T}

BIT}-X o}

C2si-X T}
0f AZ2M,-X M,

b 4Eg‘~a a1,

0.00185
- 0.0414

1.051

0.120

0.2033

-0.4646

0.0173

0.794

0.288

0.315

1.72

0.290

106

9.25

1.35

13.5

1.26

2.43

1.25

1.33

0.85

1.45

Fit 1o relative Re(f“) values derived from spectral
measurements on the EXCEDE rocket-lofted electron-

gun experimert (furnished by W. Reidy, private com-
munication, 1986) (see Fig. 7); R.=constant is assumed
for the E—B and E-C transitions. Absolute normali-
zation from E'state lifetime of 190 us (Borst and Zipf,
1971) and relative radiation rates of the three band
systems (Freund, 1969).

Fit to relative R,(7) values derived from emission
data of Filippelli et al. (1984) (see Fig. 8);
normalized to give a v = 0 lifetime of 14.1 ns
(Kurzweg et al., 1973).

Fit to theoretical values of Langhoff et al. (1987)
(see Fig. 9).

Fit to theoretical values of Langhoff and Bauschlicher
(1988) (see Fig. 10). Calculation using this fit yields
a v = 0 lifetime of 62.3 ns, which is within 2% of

the measurement of Schmoranzer ef al. (1989)

(see Table 19).

Fit to theoretical values of Langhoff and Bauschlicher
(1988) (see Fig. 11).

Fit to theoretical values of Blomberg and Liu (1988)
(see Fig. 12).

Fit 1o theoretical values of Blomberg and Liu (1988)
and Langhoff ef al. (1989) (see Fig. 13).
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Table 2. Radiative transition parameters for Ny A ®TF-X 'SF. For each v'~v” band, the listed

quantities are Ayryn (pm), vyrpn (cm™), gyrpn, Fyron (A) R (7yryn) (electric dipole moment
atomic units), Ayryn (s 1y calculated by the r-centroid method, and Ayryn (s71) calculated
by integrating [ ¢ R.(r)y,~dr.

AA 0 1 2 3 4 5 [ 7 8 9 10
0 .2010 -2109 .2216 .2334 .2463 .2605 .2762 .2937 -3133 .3354 .3604
49754.8 474244 45122.9 42850.0 40606.0 38390.7 36204.2 34046.6 31917.9 29818.2 27747.4
9.74E-06  B8.13E-03 3.21E-02 7.98E-02 1.40E-01 1.85E-01 1.91E-01 1.57E-01 1.06E-01 5.85E-02 2.70E-02
1.1850 1.2019 1.2193 1.2372 1.2555 1.2744 1.2939 1.3141 1.3350 1.3566 1.3791
-1.26E-06 -1.54E-05 -2.99E-05 -4.48E-05 -5.98E-05 -7.53E-05 -9.12E-05 -1.07E-04 -1.24E-04 -1.41E-04 -1.59E-04
( 2.58E-07) 2.79E-04 3.57E-03 1.70E-02 4.54E-02 8.01E-02 1.02E-01 9.68E-02 7.16E-02 &4.19E-02 1.97€-02
1.97E-07* 2.75E-04* 3.54E-03 1.69E-02 4.53E-02 8.01E-02 1.02E-01 9.69E-02 7.17E-02 = 4.20E-02 1.98E-02

1 1954 .2047 .2148 .2258 .2379 251 .2657 .2819 .2998 .3200 3627
51187.7 48857.3 46555.8 44282.9 42038.9 39823.6 37637.1 35479.5 33350.8 31251.1 29180.3
5.18€-03 3.21€-02 8.69E-02 1.31E-01 1.10E-01 4.02E-02 2.17E-05 3.66E-02 1.09E-01 1.50E-01 1.35E-01
1.1746 1.1911 1.2079 1.2251 1.2426 1.2597 1.1668 1.3034 1.3223 1.3428 1.3643

7.49C 06  &.38C 06 2.04E-05 -3.47€-05 ~-4.92E-05 -6.33E-05 1.41E-05 -9.88E-03 ~-1.14E-04 =~1.30E-04 ~-1.48E-04
5.27e-05 2.06E-04 4.95E-03  1.856-02 2.69E-02 1.37€-02 ( 3.10E-07) 2.16E-02 7.13E-02 1.056-01 9.87E-02
5.47E-05% 1.97E-04  4.91E-03  1.85E-02 2.696-02 1.38E-02 3.01E-09* 2.14E-02 7.12E-02 1.056-01 9.87E-02

2 L1901 L1990 .2085 .2189 .2302 .2425 .2561 2m1 _2877 -3nk2 3270
52592.9 50262.6 47961.0 45688.2 43444.1 41228.8 39042.4 36884.8 34756.1 32656.3 30585.6
1.47€-02  6.59E-02 1,146-01 8.27E-02 1.13E-02 1.49E-02 7.76E-02 8.156-02 2.20E-02 3.62E-03 6.18€-02
1.1646 1.1806 1.1969 1.2133 1.2275 1.2537 1.2693 1.287 1.3039 1.3396 1.3518
1.59€-05  2.44E-06 -1.12E-05 -2.49E-05 -3.67E-05 -5.84E-05 -7.11E-05 -8.56E-05 - -9.92E-05 -1.28E-04 -1.38E-04
7.56E-04  6./2E-0> 2.14E-03 6.63E-03 1.69E-03  4.81E-03 3.16E-02 4.05e-02 1.23€-02 2.79E-03  4.53e-02
7.456-04  6.97E-05 2.14E-03 6.66E-03 1.73E-03 4.73-03 3.15E-02 4.06E-02 1.24E-02 2.73E-03* 4.51E-02

3 .1853 .1936 .2027 .2125 .2231 .2347 2474 .2614 .2768 .2938 .3129
53970.4 51640.1 49338.5 47065.7 44821.6 42606.3 40419.9 38262.3 36133.5 34033.8 31963.1
2.99e-02 9.32E-02 9.01E-02 1.50E-02 1.53E-02 7.20E-02 4.55E-02 3.10E-05 4.24E-02 8.11E-02 3.68E-02
1.1551 1.1706 1.1863 1.2003 1.2242 1.2388 1.2550 1.1644 1.2969 1.3145 1.3325
2.40E-05  1.09E-05 -2.36E-06 -1.41E-05 -3.40E-05 -4.61E-05 -5.94E-05 1.61E-05 -9.36E-05 -1.08E-04 -1.22E-04
3.656-03 2.05E-03 8.11E-05 4.18E-04 2.15E-03 1.60E-02 1.43E-02 ( 6.08BE-07) 2.37E-02 5.01E-02 2.42E-02
3.70E-03 2.06E-03 8.196-05 4.40E-04 2.10E-03 1.60E-02 1.44E-02 2.86E-09* 2.36E-02 5.02E-02 2.43E-02

4 .1808 .1887 L1973 .2065 .2166 .2275 .2394 .2524 .2668 .2826 .3002
55320.1 52989.7 50688.1 48415.3 46171.3 43956.0 41769.5 39611.9 37483.2 35383.4 33312.7
4.85E-02 1.00E-01 4.16E-02 2.89E-03 5.90E-02 4.13E-02 3.61E-04 4.89E-02 5.34E-02 2.41E-03 3.05€-02
1.1459 1.1610 1.1756 1.2012 1.2110 1.2260 1.2755 1.2650 1.2811 1.2876 1.3251
3.186-05 1.90E-05 6.65E-06 -1.48E-05 -2.30E-05 -3.55E-05 -7.62E-05 -6.76E-05 -8.08E-05 -8.60E-05 -1.16E-04
1.126-02  7.27E-03 3.23E-04 ( 9.77E-05) 4.16E-03 5.97E-03 ( 2.06E-04) 1.88E-02 2.48E-02 1.07E-03 2.06E-02
1.138-02  7.29€-03  3.06E-04 B8.56E-05* 4.11E-03 6.03E-03  1.87E-04* 1.86E-02 2.49E-02 1.11E-03* 2.04E-02

5 L1765 .. 1841 .1923 .2011 .2106 .2209 .2321 .2443 L2577 2724 .2887
56641.8 54311.4 52009.8 49737.0 47492.9 45277.7 43091.2 40933.6 38804.9 36705.1 34634.4
6.70E-02  8.56E-02 6.49E-03 3.28E-02 5.30E-02 9.37E-04 3.81E-02 4.48E-02 1.15E-04 4.08E-02 5.10E-02
1.1371 1.1517 1.1632 1.1854 1.1996 1.2003 1.2362 1.2510 1.2095 1.2914 1.3076
3.93E-05 2.69E-05 1.71E-05 -1.60E-06 -1.356-05 -1.41E-05 -4.39E-05 -5.61E-05 -2.18E-05 -8.91E-05 -1.02€-04
2.54E-02  1.34E-02 3.62E-04 ( 1.39E-05) 1.40E-03 ( 2.336-05) 7.95E-03  1.31E-02 ( 4.31E-06) 2.16E-02 2.99E-02
2.556-02  1.34E-02 3.39E-04* 1.05E-05 1.41E-03 3.08E-05* 7.B6E-03 1.31E-02 7.97e-06* 2.156-02 3.00E-02

6 726 L1798 .1876 .1960 .2050 L2147 .2253 .2368 L2694 .2632 .2783
57935.3 55605.0 53303.4 51030.5 48786.5 46571.2 44384.8 422271 40098.4 37998.7 35928.0
8.19E-02 5.81E-02 1.556-03 5.49E-02 1.62E-02 1.69E-02 4.82E-02 1.91E-03 3.326-02 4.04E-02 2.23E-06
1.1286 1.1426 1.1681 1.1749 1.1876 1.2105 1.2236 1.2280 1.2615 1.2761 1.7893
4.66E-05 3.46E-05 1.30E-05 7.24E-06 -3.45E-06 -2.26E-05 -3.35E-05 -3.72E-05 -6.48E-05 -7.67E-05 -4.58E-04
4.67E-02 1.62E-02 ( 5.36E-05) 5.17E-04 ( 3.02E-05) 1.17€-03 6.39E-03 2.68E-04 1.21E-02  1.76E-02 ( 2.94E-05)
4.68E-02 1.61E-02  6.35E-05* 5.24E-04 3.79E-05 1.13E-03 6.42E-03 2.92E-04* 1.20E-02 1.77E-02 2.63-05*

7 .1689 .1758 ° .1833 L1912 .1998 .2090 2191 2299 .2418 .2547 .2689
59200.5 56870.2 54568.6 52295.8 50051.7 47836.4 45650.0 43492.4 41363.6 39263.9 37193.2
9.11E-02  2.97E-02 1.82E-02 4.74E-02 2.93E-05 &4.33E-02 1.44E-02 1.62E-02 4.21E-02 4.27E-04 3.656-02
1.1205 1.1336 1.1525 1.1651 1.2652 1.1984 1.2106 1.2350 1.2478 1.2341 1.2868
5.35£-05 4.23E-05 2.62E-05 1.55€-05 -6.78E-05 -1.256-05 -2.27E-05 -4.29E-05 -5.35E-05 -4.22E-05 -8.54E-05
7.316-02 1.32E-02 2.74E-03 2.21E-03 ( 2.28E-05) 1.00E-03 = 9.50E-04 3.326-03 1.15E-02 ( 6.22E-05) 1.85E-02
7.33e-02  1.31E-02 2.81E-03 2.19E-03  1.68E-05* 9.83E-04 9.87E-04 3.256-03 1.16E-02  7.46E-05* 1.84E-02
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Table 2. Radiative transition parameters for Ny A ?Tf~X 'SF. For each v'~v” band, the listed
quantities are Ay (pm), vyrpn (cm™Y), gy, Ty (A), Re(7yron) (electric dipole moment
atomic units), Ay, (s71) calculated by the r-centroid method, and Ay, (s71) calculated
by integrating [ ¥} Re(r)iyndr. — Continued

LA 11 12 13 14 15 16 17 18 19 20 21

0 3890 4221 4606 L5062 .5608 6274 L7106 8171 L9584 1.1548 1.4460
25705.8 23693.4 21710.3 19756.6 17832.4 15937.9 14073.2 12238.4 10433.8 8659.5 6915.7
1.04-02 3.35E-03 9.06E-04 2.06E-04 3.90E-05 6.17E-06 8.06E-07 B.62E-08  7.47E-09 5.17E-10 2.71E-11
1.4025 1.4270 1.4527 1.4797 1.5083 1.5386 1.571 1.6062 1.6440 1.6849 1.7367
-1.786-04 -1.97E-04 -2.16E-04 -2.376-04 -2.58E-04 -2.81E-04 -3.056-04 -3.31E-04 -3.58E-04 -3.87E-04 -4.23E-04
7.50E-03 2.32E-03 5.86E-04 1.20E-04 2.00E-05 2.67E-06 2.82E-07 2.33E-08 1.47E-09 6.7BE-11 2.16E-12
7.52E-03  2.33E-03* 5.8BE-04* 1.21E-04* 2.01E-05* 2.6BE-06* 2.84E-07* 2.34E-08* 1.48E-09* 6.82E-11* 2.18€-12*

1 .3685 .3980 4321 A4T19 SN S757 6449 7315 8427 .9508 1.1978
27138.7 25126.3 23143.2 21189.5 19265.3 17370.8 15506.1 13671.3 11866.7 10092.4 8348.6
8.976-02 4.626-02 1.90E-02 6.30E-03 1.71E-03  3.80E-04 6.91E-05 1.02E-05 1.23E-06 1.186-07 B.99E-09
1.38647 1.4101 . 1.4346 1.4603 1.4874 1.5160 1.5465 1.5791 1.6143 1.652A 1.6940
-1.656-04 -1.83E-04 -2.02E-04 -2.22E-04 -2.43E-04 -2.64E-04 -2.B7E-04 -3.11E-04 -3.37E-04 -3.64E-04 -3.93E-04
6.60E-02  3.336-02 1.30E-02 4.00E-03 9.73e-04  1.88E-04 2.87E-05 3.426-06 3.14E-07 2.17e-08 1.09€-09
6.61E-02  3.33E-02 1.30E-02 4.01E-03* 9.76E-04* 1.89E-04* 2.8BE-05* 3.43E-06% 3.16E-07* 2.18£-08* 1.10E-09*

2 .3503 .3769 .4074 4426 .4838 .5326 L5913 .6633 L7535 8697 1.0252
28544.0 26531.5 24548.4 22594.7 20670.5 18776.0 16911.3  15076.6 13272.0 11497.6 9753.8
1.276-01  1.37e-01 1.00E-01 5.386-02 2.23E-02 7.30E-03 1.91E-03 4.01E-04 6.76E-05 9.11E-06 9.71E-07
1.3724 1.3946 1.4179 1.4423 1.4681 1.4952 1.5239 1.5545 1.5872 1.6225 1.6610
-1.54E-04 -1.71E-04 -1.89E-04 -2.08E-04 -2.28E-04 -2.49E-04 -2.70E-04 -2.93E-04 -3.17E-04 -3.42E-04 -3.70E-04
9.45E-02  1.02E-01 7.18E-02 3.64E-02 1.38E-02 4.04E-03 9.10E-04 1.59E-04 2.14E-05 2.19E-06 1.67E-07
9.43E-02  1.02E-01 7.18E-02 3.64E-02 1.396-02 4.056-03* 9.13E-04* 1.60E-04* 2.15E-05* 2.20E-06* 1.67E-07*

3 3342 .3583 .3857 4171 L4536 4962 .5468 .6078 .6826 L7767 .8984
29921.5 27909.0 25925.9 23972.2 22048.0 20153.5 18288.8 16454 .1 14649.4 12875.1 11131.3
9.236-05  4.58E-02 1.16E-01 1.356-01 9.96E-02 5.28E-02 2.11E-02 6.56E-03 1.60E-03 3.07E-04  4.65E-05
1.4392 1.3821 1.4030 1.4260 1.4503 1.4760 1.5032 1.5319 1.5626 1.5954 1.6310
-2.06E-04 -1.62E-04 -1.7BE-04 -1.96E-04 -2.14E-04 -2.34E-04 -2.55E-04 -2.76E-04 -2.99E-04 -3.23E-04 -3.49E-04
1.42E~04 3.51e-~02 8.66E-02 9.60E-02 6.63E-02 3.20E-02 1.13€-02 3.01E-03 6.03E-04 Y.226-03  '1.056-05
1.30E-04* 3.49E-02 B.64E-02 9.59E-02 ~6.64E-02 3.21E-02 1.14E-02 3.02E-03* 6.07E-04* 9.26E-05* 1.06E-05*

4 .3198 3418 .3666 3949 4274 L4650 .5092 .5617 .6250 L7030 .8012
312711 29258.7 27275.6 25321.9 23397.7 21503.2 19638.5 17803.7 15999.1 14224 .8 12481.0
7.61E-02  3.80E-02 5.32E-05 4.65E-02 1.176-01 1.31E-01 9.26E-02 4.63E-02 1.72E-02 4.89E-03  1.08E-03
1.3425 1.3608 1.5097 1.4129 1.4346 1.4586 1.4842 1.5113 1.5402 1.5709 1.6039
-1.30E-04 -1.45E-04 -2.60E-04 -1.86E-04 -2.02E-04 -2.21E-04 -2.40E-04 -2.61E-G4 -2.82E-04 -3.05E-04 -3.29-04
5.338-02 2.69E-02 9.83E-05 3.51E-02 B.29E-02 8.59E-02 5.47E-02 2.40E-02 7.58£-03 1.77-03  3.06E-04
5.336-02 2.70E-02 B.94E-05* 3.50E-02 8.276-02 8.59E-02 5.48E-02 2.40E-02 7.606-03 1.77€-03* 3.07E-04*

5 .3068 .3270 .3497 3753 L4045 .4381 47N .5229 5773 L6432 L7245
32592.8 30580.4 28597.3 26643.5 24719.4 22824.8 20960.1 19125.4 17320.8 15546.5 13802.6
2.16E-03  3.15-02 7.336-02 3.06E-02 1.34C-03 5.83C o2 1.24€ 01 1.25¢ 01 B8.05C-02 3.65E-02 1.22E-02
1.3121 1.3533 1.3711 1.3894 1.4444 1.4444 1.4673 1.4927 1.5197 1.5486 1.5794
-1.06E-06 -1.39E-04 -1.53E-04 -1.67E-04 -2.10E-04 -2.10E-04 -2.27E-04 -2.47E-04 -2.67€-04 -2.89E-04 -3.11E-04
1.136-03  2.34E-02 5.41E-02 2.196-02 1.23E-03 4.12E-02 7.986-02 7.21E-02 4.03E-02 1.54E-02 4.20E-03
1.186-03* 2.336-02 5.41E-02 2.20E-02 1.19E-03* 4. 11E-02 7.97e-02 7.21E-02 4.04E-02  1.55E-02 4.22E-03

6 .2951 3137 L3346 3579 .3844 4146 6494 4897 5372 .5938 6624
33886.3 31873.9 29890.8 27937.1 26012.9 26118.4 22253.7 20419.0 18614.3 16840.0 15096.2
4.256-02 4.38E-02 1.98BE-04 4.06E-02 6.936-02 1.81E-02 8.03e-03 7.85E-02 1.31E-01 1.14E-01 6.47E-02
1.3180 1.3343 1.2937 1.3817 1.4003 1.4175 1.4612 1.4770 1.5015 1.5284 1.5572
-1.11E-04 -1.24E-04 -9.10E-05 -1.61E-04 -1.76E-04 ~-1.89E-04 -2.23E-04 -2.35E-04 -2.53E-04 -2.74E-04 -2.95E-04
2.73E-02 2.93E-02 ( 5.91€-05) 3.11E-02 5,09€-02 1.23E-02 5.93E-03 4.986-02 7.356-02 5.52E-02 2.61€-02
2.T2E-02 2.94E-02 6.9TE-05* 3.09E-02 5.09E-02 1.24E-02 5.86E-03* 4.96E-02 7.35E-02 5.538-02 2.626-02

7 2845 .3018 .3210 3424 .3666 .3940 .4252 4612 .5030 .5523 L6112
35151.6 33139.1 31156.0 29202.3 27278.1 25383.6 23518.9 21684.2 19879.5 18105.2 16361.4
3.15E-02  1.64E-03  4.87E-02 3.17E-02 1.64E-03  5.44E-02 5.91E-02 5.24E-03 2.49E-02 1.036-01  1.33g-01
1.3014 1.3434 1.3449 1.3611 1.4105 1.4107 1.4301 1.4406 1.4896 1.5111 1.5375
-9.726-05 -1.31E-04 -1.32E-04 -1.45E-04 ~1.84E-04 -1.84E-04 -1.99E-04 -2.07E-04 -2.44E-04 -2.61E-04 -2.80E-04
1.756-02  1.386-03 3.47E-02 2.24E-02 1.526-03 4.06E-02 4.11E-02 3.09E-03  1.58E-02 5.62E-02 6.20E-02
1.76E-02  1.33E-03* 3.47€-02 2.25E-02  1.4BE-03* 4.056-02 4.126-02 3.14E-03* 1.57E-02 5.61E-02 6.20E-02
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Table 2. Radiative tramsition parameters for Ny A sok-Xx 12;. For each v’-v” band, the listed

quantities are Ayryn (um), vyrgr (cmn™1), gyiyn, Fyrgn (R), Re(Fypryn) (electric dipole moment

Viwe
8

10

12

13

14

15

atomic units), Ayryn (s™1) calculated by the r-centroid method

by integrating [ 2 Re(r)yyndr. — Continued

0
.1655
60437.1
9.39e-02
1.1126
6.03e-05
1.02€-01
1.02€-01

1622
61644.8
9.10E-02
1.1051
6.68E-05
1.28E-01
1.28E-01

1592
62823.2
8.40E-02
1.0979
7.30E-05
1.50€-01
1.50€-01

.1563
63971.7
7.44E-02
1.0910
7.90E-05
1.64E-01
1.64€-01

.1536
65089.9
6.38€-02
1.0844
8.47E-05
1.71e-01
1.70E-01

L1511
66177.1
5.32e-02
1.0780
9.03E-05
1.70E-01
1.70€-01

L1487
67232.4
4.35€-02
1.0720
9.55€-05
1.63E-01
1.63E-01

. 1465
68255.1
3.49€-02
1.0661
1.01E-04
1.52e-01
1.526-01

1
721
58106.8
9.34E-03
1.1241
5.04E-05
6.30E-03
6.21E-03*

.1686
59314.4
5.11E-04
1.1059
6.61E-05
6.29E-04
5.96E-04*

- 1653
60492.8
1.93g-03
1.1189
5.49E-05
1.74E-03
1.80E-03*

.1622
61641.4
9.94E-03
1.1078
6.45E-05
1.31E-02
1.32E-02*

.1593
62759.5
2.05e-02
1.1000
7.12E-05
3.47e-02
3.49E-02

.1566
63846.7
3.05e-02
1.0929
7.73E-05
6.41E-02
6.43E-02

L1541
64902.1
3.81-02
1.0864
8.30E-05
9.68E-02
9.70E-02

L1517
65924.8
4.26E-02
1.0802
8.84E-05
1.29€-01
1.29€-01

2
1792
55805.2
3.826-02
1.1430
3.43E-05
1.05E-02
1.06£-02

754
57012.9
4.B4E-02
1.1344
4.16E-05
2.10E-02
2.10E-02

LA718
58191.2
4.56E-02
1.1263

4 _B6E-05
2.86E-02
2.85E-02

.1685
59339.8
3.38e-02
1.1185
5.52€-05
2.91E-02
2.90E-02

.1654
60458.0
1.95€-02
1.1108
6.19€E-05
2.23e-02
2.21E-02

.1625
61545.1
7.87e-03
1.1029
6.876-05
1.17€-02
1.16€-02*

1597
62600.5
1.35e-03
1.0924
7.78E-05
2.71E-03
2.64E-03*

L1572
63623.2
1.40€-04
1.1136
5.95e-05
1.72E-04
1.91E-04*

(

3
-1868
53532.4
2.33e-02
1.1552
2.39e-05
2.76E-03
2.70E-03

.1827
54740.0
4.15€-03
1.1430
3.43E-05
1.08€-03
1.03e-03*

1785
55918.4
5.96E-04
1.1577
2_18E-05
6.68E-05)
7.96E-05*

1752
57066.9
9.69E-03
1.1373
3.91E-05
3.73e-03
3.80E-03*

719
58185.1
2.24E-02
1.1284
4.68E-05
1.31E-02
1.32e-02

. 1687
59272.3
3.12e-02

1.1207
5.34E-05
2.50E-02
2.51E-02

-1658
60327.7
3.29€-02
1.1135
5.95€-05
3.46E-02
3.45E-02

-1630
61350.4
2.83E-02
1.1068
6.53E-05
3.77e-02
3.76E-02
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(

(

4 5 [
.1950 .2038 .2133
51288.3 49073.0 46886.6
1.39e-02 3.76E-02 5.31E-04
1.1758 1.1877 1.2274
6.48E-06 -3.53E-06 -3.67E-05
1.07E-04) 7.49E-05 ( 9.93E-05)
1.20E-04 8.00E-05  8.49E-05*
-1905 .1989 .2079
52496.0 50280.7 48094.3
3.37e-02  1.326-02  1.88E-02
1.1653 1.1765 1.1984
1.54E-05 5.89E-06 -1.25E-05
1.55E-03 ( 7.89E-05) 4.41E-04
1.58E-03  6.76E-05  4.20E-04
L1863 21943 .2030
53674.3 51459.1 49272.6
3.886-02 1.31E-04  3.47E-02
1.1561 1.1315 1.1876
2.31E-05 4.41E-05 -3_45E-06
4.34E-03 ( 4.69E-05) 6.66E-05
4.34E-03 3.62E-05* 6.39E-05
.1824 .1901 .1983
54822.9 52607.6 50421.2
2.79E-02 6.79E-03  2.86E-02
1.1472 1.1684 1.1777
3.07e-05 1.27e-05 4.88E-06
5.85E-03 2.16E-04 1.18E-04
5.80E-03 2.39E-04* 1.11E-04
.1788 .1861 .1940
55941.1 53725.8 51539.3
1.216-02  2.12E-02  1.13E-02
1.1379 1.1576 1.1673
3.86E-05 2.19E-05 1.37e-05
4.25E-03 2.13E-03 3.91E-04
4.17E-03  2.17e-03  3.64E-04
1754 .1824 .1900
57028.2 54813.0 52626.5
1.726-03 2.95e-02 6.09£-04
1.1241 1.1490 1.1446
5.04E-05 2.92E-05 3.29E-05
1.10E-03  5.59€-03 ( 1.30E-04)
1.056-03* 5.63E-03  1.12E-04*
Are2 790 .1863
58083.6 55868.4 53681.9
6.16E-04  2.69E-02 2.79E-03
1.1442 1.1409 1.1644
3.33e-05 3.61E-05 1.61E-05
1.80E-04) 8.24E-03 ( 1.51E-04)
2.01E-04* B8.20E-03  1.70E-04*
1692 1758 .1828
59106.3 56891.1 54704.6
6.45E-03  1.72E-02 1.23E-02
1.1256 1.1330 1.1523
4.926-05 4.28E-05 2.64E-05
4.35E-03 7.83E-03 1.90€-03
4.44E-03* 7.76E-03 1.95-03

7 8
.2236 L2347
44729.0  42600.3
4.056-02  7.66E-03
12219 1.2322
-3.21€-05 -4.06E-05
5.04E-03  1.326-03
5.026-03  1.37E-03+*
2177 .2283
45936.6  43807.9
2.716-02  4.21E-03
1.2103  1.237%
-2.26E-05 -4.49E-05
1.796-03  9.65E-04
1.83E-03  9.226-04*
.2122 .2223
47115.0  44986.3
3.756-03  2.69E-02
1.1950  1.2212
-Q_A5E-06 ~3.15E-05
( 4.93E-05) 3.29E-03
6.06E-05% 3.24E-03
2072 2168
48263.5  46134.8
2.786-03  3.14E-02
1.2037  1.2101
-1.69€-05 -2.236-05
( 1.21E-04) 2.07E-03
1.05€-04* 2.07¢-03
.2025 .2116
49381.7  47253.0
1.826-02  1.42€-02
1.1886  1.1989
-4.29E-06 -1.29E-05
( 5.45-05) 3.38E-04
4.66E-05  3.59E-04
.1981 .2069
50468.9  48340.2
2.81E-02  7.24E-04
11788 1.1756
3.956-06  6.65E-06
7.62E-05 ( 4.88E-06)
7.87E-05  1.99E-06
1941 .2024
51524.3  49395.6
2.33E-02  3.91€-03
1.1697 1.1933
1.16E-05 -8.23E-06
5.82E<04 ( 4.31E-05)
5.65E-04  3.39€-05*
.1903 .1983
52547.0  50418.3
1.09€-02  1.55E-02
1.1603  1.1810
1.966-05  2.10E-06
8.226-04
7.886-04  1.53E-05

9
2469
40500.5
2.22€-02
1.2590
-6.27E-05
7.84E-03
7.75e-03

.2398
41708.2
3.796-02
1.2456
-5.176-05
9.93e-03
9.93e-03

.2332
42886.5
1.43€-02
1.2322

-4 _DAE~0S
2.52E-03
2.58E-03

.22n
44035.1
5.46E-05
1.3074
-1.02E-04
( 6.56E-05)
5.45€-05*

.2215
45153.3
1.33e-02
1.2219
-3.21E-05
1.70E-03
1.65E-03

.2163
46240.4
2_69E-02
1.2105
-2.26E-05
1.83E-03
1.81€-03

2114
47295.8
2.23E-02
1.2004
-1.426-05
6.40E-04
6.56E-04

.2070
48318.5
8.17e-03
1.1895
~5.04E-06

( 1.19E-05)(¢ 3.16E-05)
3.99€-05*

, and Ay (s71) calculated

10
.2602
38429.8
3.36E-02
1.2721
-7.34E-05
1.39€-02
1.40E-02

.2523
39637.5
1.25-03
1.2443
-5.06E-05
2.68E-04
2.93E-04

.2450
40815.8
1.35€-02
1.2578
-6.17€-05
4.73E-03
4.65E-03

.2383
41964.4
3.23e-02
1.2442
-5.05E-05
8.23E-03
8.20E-03

.2321
43082.6
2.02E-02
1.2322

-4 .06E-05
3.60E-03
3.65E-03

.2264
44169.7
1.99F-03
1.2133
~2.49E-05
( 1.44E-04)
1.64E-04*

2211
45225.1
3.46E-03
1.2264
-3.58&-05
5.54E-04
5.20E-04*

.2162
46247.8
1.67E-02
1.2120
-2.39€-05
1.27€-03
1.23€-03
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Table 2. Radiative transition parameters for Ny A 3Ti-X 1T}, For each v'~v” band, the listed
quantities are Ayryr (um), vyrpr (cm™Y), qurpn, Pyiyn (A) R (Tyryn) (electric dipole moment
atomic units), Ayryn (s71) calculated by the r-centroid method, and Ay
by integrating [ ¢ Re(r)h,ndr. — Continued

AL 11
8 .2748
36388.2
6.54E-04
1.3213
-1.13E-04
5.46E-04
5.15E-04*

9 .2660
37595.8
3.14E-02
1.2832
-8.25E-05
1.53€-02
1.53€-02

.2579
38774.2
3.00E-02
1.2692
-7.11€-05
1.19€-02
1.20E-02
1" .2505
39922.7
2.92E-03
1.2487
~5.42E-05
7.40E-04
7.81E-04*

L2437
41040.9
6.60E-03
1.2587
-6.25e-05
2.40E-03
2.34E-03*

.2374
42128.1
2.49E-02
1.2439
-5.03E-05
6.36E-03
6.31€-03

L2316
43183.5
2.34E-02
1.2326
-4.10E-05
4.30E-03
4.34E-03

14

15 .2262
44206.2
7.85€-03
1.2204
-3.08E-05
8.72E-04
9.12E-04*

12
.2909
34375.7
4.24€-02

1.3124

-1.06E-04
2.62E-02
2.61E-02

.2810
35583.4
2.08e-02
1.2961
-9.29€-05
1.09€-02
1.11€-02

.2720
36761.8
1.06E-03
1.3116
-1.05E-04
7.91E-04
7.52E-04*

.2638
37910.3
2.60E-02
1.2807
-8.04E-05
1.24E-02
1.23€-02

.2562
39028.5
2.80€E-02
1.2673
-6.95€-05
1.08E-02
1.09€-02

.2493
40115.7
5.76€-03
1.2512
-5.63E-05
1.59€-03
1.64E-03*

. 2429
41711
1.815-03
1.2654
-6.79E-05
7.87E-04
7.47E-04*

.2370
42193.8
1.62€-02
1.2449
-5.11E-05
4.29€-03
4.23€-03

13
.3087
32392.6
1.87e-02
1.3262
-1.17e-04
1.18e-02
1.19€-02

2976
33600.3
7.40E-03
1.3276
-1.18€-04
5.30E-03
5.21E-03*%

.2875
34778.6
3.79€-02
1.3080
-1.03e-04
2.26E-02
2.26E-02

.2783
35927.2
1.56E-02
1.2920
-8.96E-05
7.86E-03
7.96E-03

.2699
37045.4
7.44E-04
1.3134
-1.07e-04
5.83E-04
5.50E-04*

.2622
38132.6
2.03e-02
1.2794
~7.94E-05
9.55€-03
9.47€-03

.2552
39187.9
2.63E-02
1.2665
-6.88E-05
1.01E-02
1.01E-02

. 2487
40210.6
9.70E-03
1.2531
-5.79€-05
2.85€-03
2.92E-03*

14
.3285
30438.9
9.29E-03
1.3598
-1.44E-04
7.33e-03
7.22E-03*

.3160
31646.6
4.42E-02
1.3384
-1.27€-04
3.05e-02
3.05e-02

.3046
32824.9
6.76E-03
1.3172
-1.10E-04
3.90E-03
3.98€-03*

.2943
33973.5
1.11E-02
1.3217
-1.14E-04
7.55e-03
7.45E-03

.2850
35091.7
3.29€-02
1.3047
-9.99€-05
1.91E-02
1.91E-02

2764
36178.8
1.38€-02
1.28%4
-8.75E-05
6.74E-03
6.83E-03

.2686
37234.2
1.52E-04
1.3450
-1.32E-04
( 1.85E-04)
1.67E-04*

.2614
38256.9
1.41E-02
1.2796
-7.95-05
6.74E-03
6.65E-03

15
.3507
28514.7
5.30E-02
1.3723
-1.54E-04
3.93e-02
3.93e-02

3364
29722.4
5.47E-03
1.3469
-1.34E-04
3.47€-03

3.54€-03*

.3236
30900.8
2.18E-02
1.3506
-1.37e-04
1.62E-02
1.61E-02

.3120
32049.3
3.41E-02
1.3330
-1.23€-04
2.28E-02
2.29€-02

.3015
33167.5
2.38€-03
1.3066
-1.01E-04
1.20€-03

1.25e-03*

.2919
34254.7
1.16E-02
1.3184
-1.11E-04
7.77-03
7.67€-03

.2832
35310.0
2.85e-02
1.3026
-9.82E-05
1.63E-02
1.63£-02

.2752
36332.8
1.40€-02
1.2884
-8.67E-05
6.81E-03
6.89€-03

16
3757
26620.2
1.58E-02
1.3869
-1.65E-04
1.10e-02
1.11E-02

3594
27827.9
2.47E-02
1.3845
-1.63E-04
1.92E-02
1.91e-02

.3448
29006.2
3.59€-02
1.3645
-1.48E-04
2.58E-02
2.59E-02

.3316
30154.8
1.11E-06
2.2446
-7.36E-04
2.22E-05
2.27E-05*

.3198
31273.0
2.69E-02
1.3452
-1.32E-04
1.95€-02
1.94E-02

.3090
32360.2
2.58€-02
1.3289
~1.19E-04
1.68€-02
1.69€-02

-2993
33415.5
1.14£-03
1.2969
-9.36E-05
5.05€-04
5.37E-04*

.2904
34438.2
9.89€-03
1.3170
-1.10E-04
6.58E-03
6.49E-03"

17
.4040
24755.5
1.20€-02
1.4256
-1.95g-04
9.39€-03
9.29€-03

.3852
25963.2
4.83€-02
1.4002
-1.76E-04
3.52€-02
3.53e-02

.3684
27141.5
8.18E-05
1.5028
-2.54E-04
1.43E-04
1.30E-04*

.3535
28290.1
3.72E-02
1.3763
-1.57e-04
2.80E-02
2.79€-02

.3400
29408.3
1.86€-02
1.3573
-1.42E-04
1.29€-02
1.30E-02

.3279
30495.5
1.97€-03
1.3708
-1.53€-04
1.76E-03
1.71e-03*

L3169
31550.8
2.660 02
1.3415
-1.29€-04
1.89€-02
1.89€-02

.3070
32573.5
2.09E-02
1.3262
-1.17E-04
1.34€-02
1.35e-02

18
4363
22920.8
6.64E-02
1.4407
-2.07E-04
4.63E-02
4.63E-02

4144
24128.4
2.42E-03
1.4014
-1.77€-04
1.43€-03
1.48E-03*

.3952
25306.8
4.26E-02
1.4117
-1.85E-04
3.18E-02
3.17e-02

.3780
26455.4
1.78E-02
1.3896
-1.67E-04
1.25e-02
1.26E-02
.3627
27573.5
8.48E-03
1.3927
-1.70E-04
6.93e-03
6.84E-03*

.3489
28660.7
3.526-02
1.3705
-1.52E-04
2.60E-02
2.60E-02

-3365
29716.1
8.99c-03
1.3506
-1.37e-04
5.95e-03
6.03E-03*

.3253
30738.8
4.00E-03
1.3612
-1.45E-04
3.30E-03
3.23e-03*
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19
4736
21116.2
4.01E-02
1.4602
-2.22E-04
2.51E-02
2.52E-02

.4480
22323.8
3.28E-02
1.4527
~2.16E-04
2.30E-02
2.29€-02

4255
23502.2
3.13e-02
1.4280
-1.97e-04
2.13g-02
2.14€-02

.4057
24650.7
1.02E-02
1.4278
-1.97e-04
7.98€-03
7.89E-03

.3881
25768.9
4.06E-02
1.4032
-1.78E-04
2.98E-02
2.98e-02

3724
26856.1
2.63E-03
1.3711
-1.53E-04
1.61€-03
1.65E-03*

.3583
27911.5
1.70C 02
1.3844
-1.63E-04
1.34€-02
1.33e-02

.3456
28934.2
2.90E-02
1.3663
-1.49€-04
2.11E-02
2.11E-02

20
.5170
19341.8
1.09E-04
1.6217
-3.42E-04
1.25E-04
1.17E-04*

.4866
20549.5
6.75E-02
1.4716
-2.31E-04
4.22E-02
4.22€-02

L4602
21727.9
2.10-03
1.4834
~2.40E-04
1.67E-03
1.63€-03*

L4371
22876.4
5.06E-02
1.4403
-2.07e-04
3.50E-02
3.50E-02

L4168
23994.6
1.90€-03
1.3997
-1.75e-04
1.09E-03
1.13E-03*

.3987
25081.8
2.80€-02
1.4160
-1.88E-04
2.11e-02
2.10E-02

.3826
26137.2
2.56€-02
1.3960
-1.72E-04
1.83E-02
1.84E-02

-3682
27159.9
1.53E-05
1.6553
-3.66E-04
( 5.54€E-05)
4 .95E-05*

(s™1) calculated

21
.5682
17598.0
5.40E-02
1.5221
-2.69E-04
2.87E-02
2.B6E-02

.5318
18805.7
1.656-02
1.4883
-2.43E-04
8.76E-03
8.83E-03

.5004
19984.0
5.66E-02
1.4828
-2.39e-04
3.49E-02
3.48E-02

4732
21132.6
9.39€-03
1.4519
-2.16E-04
5.57€-03
5.63E-03*

L4494
22250.8
3.24€-02
1.4529
-2.16E-04
2.26E-02
2.25E-02

.4285
23337.9
2.57e-02
1.4298
-1.99E-04
1.74E-02
1.75E-02

4099
24393.3
2.94£-03
1.4414
-2.08E-04
2.49€-03
2.43E-03%

.3935
25416.0
3.23e-02
1.4095
-1.83eE-04
2.40E-02
2.40E-02
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Table 2. Radiative transition parameters for Ny A 3nf-X IE;. For each v'-v” band, the listed
quantities are Ayiyn (um), Vyrpr (cm™1), gyrgn, Fyryn (A), R (Fyryr) (electric dipole moment
atomic units), Ayrp» (s7!) calculated by the r-centroid method, and Ayry» (s71) calculated
by integrating [ v} Re(r)¢,~dr. — Continued

AN

16

17

18

19

20

21

0

.1444
69244 .2
2.76E-02
1.0606
1.05E-04
1.38E-01
1.38E-01

L1425
70198.4
2.16E-02
1.0552
1.10E-04
1.23E-01
1.226-01

. 1406
71116.5
1.68€-02
1.0501
1.15e-04
1.07e-01
1.07e-01

-1389
71997.1
1.29€-02
1.0453
1.19e-04
9.22E-02
9.21E-02

L1373
72838.6
9.93e-03
1.0406
1.23E-04
7.84€-02
7.82E-02*

.1358
73639.2
7.58E-03
1.0362
1.27€-04
6.58E-02
6.57€-02%

1
L1494
66913.8
4.41E-02
1.0743
9.35E-05
1.56E-01
1.56€-01

L1473
67868.0
4.32E-02
1.0687
9.84E-05
1.77e-01
1.77e-01

1454
68786.1
4.06E-02
1.0634
1.03-04
1.89€-01
1.89€-01

L1435
69666.7
3.69E-02
1.0583
1.07e-04
1.95e-01
1.95e-01

L1418
70508.2
3.27e-02
1.0535
1.126-04
1.93e-01
1.93e-01

.1402
71308.8
2.83e-02
1.0489
1.16E-04
1.86E-01
1.86E-01

2
.1548
64612.2
2.97e-03
1.0912
7.88E-05
6.71E-03
6.83E-03*

.1525
65566.4
8.08E-03
1.0836
8.54E-05
2.24E-02
2.26E-02*

.1504
66484.6
1.39€-02
1.0775
©.07e-05 "
4.53E-02
4.56E-02

L1484
67365.1
1.92E-02
1.07M19
9.56E-05
7.23e-02
7.25€-02

1466
68206.6
2.32e-02
1.0667
1.00€E-04
9.98e-02
1.00€-01

L1449
69007.3
2.58€-02
1.0619
1.04€-04
1.256-01
1.25€-01

(

3
-1604
62339.4
2.03£-02
1.1004
7.08E-05
3.34e-02
3.32E-02

.1580
63293.6
1.20€-02
1.0942
7.62E-05
2.38E-02
2.36€-02

L1557
64211.7
5.30E-03
1.0882
8.14E-05
1.26€E-02
1.24€-02*

.1536
65092.3
1.31€-03
1.0818
8.70€E-05
3.69€-03
3.61E-03*

1517
65933.8
3.28E-06
1.0384
1.25€-04
1.98€-05)
1.39€-05*

.1498
66734.4
8.2TE-04
1.0764
9.17€-05
2.79E-03
2.8TE-03*
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4
1664
60095.3
1.45E-02
11173
5.63E-05
1.35E-02
1.36E-02

.1638
61049.6
2.08E-02
1.1108
6.21E-05
2.4TE-02
2.49E-02

1614
61967.7
2.35E-02
1.1043
&.75€-08
3.43E-02
3.44E-02

1591
62848.3
2.23€-02
1.0986
7.24E-05
3.92E-02
3.91e-02

-1570
63689.7
1.85E-02
1.0934
7.69E-05
3.81E-02
3.81E-02

-1551
64490.4
1.35e-02
1.0885
8.11€-05
3.22E-02
3.20E-02

(

5
.1728
57880.1
7.01€-03
1.1244
5.02E-05
4.63E-03
4 .54E-03*

.1700
58834.3
1.00E-03
1.1100
6.26E-05
1.08€-03
1.03€-03*

1674
59752.4
3.156-04
1.1394
3.74E-05
1.27-04)
1.43E-04*

-1649
60633.0
3.56€-03
1.1176
5.60E-05
3.36E-03
3.44E-03*

1627
61474.5
8.38£-03
1.1098
6.27E-05
1.03e-02
1.05€e-02*

.1606
62275.1
1.27e-02
1.1038
6.79E-05
1.91€-02
1.92e-02

[
1796
55693.6
2.06E-02
1.1440
3.34E-05
5.38£-03
5.42E-03

1765
56647.8
2.28E-02
1.1347
3.97e-05
8.80€-03
8.80E-03

737
57565.9
1.89€-02
1.1298
4£.56E-05
1.01E-02
1.01E-02

AT
58446.5
1.20€-02
1.1231
5.13e-05
8.53E-03
8.45E-03

.1687
59288.0
5.46E-03
1.1159
5.75€-05
5.08E-03
4.99€-03*

.1664
60088.6
1.29£-03
1.1060
6.60E-05
1.65€-03

(

7
.1868
53536.0
1.69€-03
1.1457
3.20E-05
3.58£-04
3.30E-04*

.1835
54490.2
4.91E-04
1.1722
9.52E-06
9.72E-06)
1.49€-05*

.1805
55408.3
5.54€E-03
1.1502
2.82e-05
1.01E-03
1.05E-03*

ATT7
56288.9
1.21E-02
1.%417
3.54E-05
3.66E-03
3.71-03

1750
57130.4
1.64E-02
1.1349
4.12€-05
6.99€-03
7.02E-03

1726
57931.0
1.68E-02
1.1289
4.63E-05
9.48E-03

1.59e-03* 9_4RE-N3

8
-1945
51407.3
2.25g-02
1.1722
9.52E-06
3.75E-04
3.83E-04

.1910
52361.5
2.00E-02
1.1440
1.65€-05
1.05e-03
1.04E-03

1877
53279.6
1.17€-02
1.1557
2.35e-05
1.31€-03
1.27e-03

L1846
54160.2
3.74E-03
1.1457
3.20E-05
8.21E-04
7.84E-04*

.1818
55001.7
1.32E-04
1.1052
6.67E-05

( 1.328-04)
1.15€-04*

L1792
55802.3
1.10E-03
1.1561
2.31E-05
¢ 1.39e-04)
1.55E-06%

9

.2028
49307.5
1.926-04
1.1517
2.6%9€E-05

( 2.24E-05)
1.52€-05*

.1990
50261.8
3.24E-03
1.1875
~3.36E-06
( 6.28E-06)
3.24E-06*

L1954
51179.9
1.15e-02
1.1761
6.23€-06
( 8.07e-05)
8.99€-05

1921
52060.5
1.73E-02
1.1681
1.30€-05
5.55E-04
5.69E-04

.1890
52901.9
1.72e-02
1.1608
1.92-05
1.27e-03
1.26E-03

.1862
53702.6
1.26€-02
1.1539
2.50E-05
1.656-03
1_62E-03

10
2117
47236.8
2.28E-02
1.2022
-1.57e-05
7.97e-04
7.96E-04

2075
48191.0
1.66E-02
1.1931
-8.06E-06
1.63E-04
1.72E-04

2036
49109.1
6.18E-03
1.1829
5.03e-07

(- 2.50€-07)
2.41E-08*

.2000
49989.7
3.17e-04
1.1546
2.44E-05

( 3.19e-05)
2.36E-05*

L1967
50831.2
1.50E-03
1.1876
-3.45€-06
( 3.15e-06)
1.12E-06*

1937
51631.8
6.64€-03
1.1746
7.49E-06

( 6.94E-05)
7.99E-05*
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Table 2. Radiative transition parameters for No A 39i-X 12‘;. For each v'-v” band, the listed
quantities are Ayryr (um), vyryn (em™), guryir, Fyrgn (A), R.(Fyryn) (electric dipole moment
atomic units), A,y (s71) calculated by the r-centroid method, and A,y (s71) calculated
by integrating f¢;, R (r)yndr. — Continued

VAL 1 12 13 14 15 16 17 18 19 20 21
16 .2213 .2316 .2427 .2548 .2679 .2823 .2980 .3152 .3342 .3553 .3787
45195.2 43182.8 41199.7 39246.0 37321.8 35427.3 33562.6 31727.8 29923.2 28148.9 26405.0
2.40E-07 2.29€-02 1.66E-07 2.37E-02 1.10E-04 2.45E-02 1.1SE-03 2.40E-02 4.97E-03 2.01E-02  1.40E-02
.1252 1.2339 2.8299 1.2670 1.2132 1.3019 1.2959 1.339% 1.3450 1.3802 1.3898
1.056-03 -4.20E-05 -1.01E-03 -6.93E-05 -2.49E-05 -9.76E-05 -9.2BE-05 -1.2BE-04 -1.32E-04 -1.60E-04 -1.6B8E-04
( 3.27e-05) 4.41E-03 ( 1.60E-05) 9.26E-03 ( 4.78E-06) 1.40E-02 5.04E-04 1.696-02 3.14E-03 1.556-02 9.79E-03
1.62E-05* 4.41E-03  2.13E-05* 9.25E-03 8.78E-06* 1.40E-02 5.35E-04* 1.68E-02 3.21E-03* 1.54E-02 9.88E-03

17 2167 .2266 .2372 .2488 .2613 2749 .2897 .3060 .3239 .3436 .3655
46149.4 44137.0 42153.9 40200.2 38276.0 36381.5 34516.8 32682.0 30877.4 29103.1 27359.3
5.95E-03 1.44E-02 7.55E-03 1.40E-02 7.84E-03 1.54E-02 6.72E-03 1.87E-02 4.15E-03 2.37e-02 1.01E-03
1.2160 1.2237 1.2480 1.2554 1.2819 1.2880 1.3180 1.3251 1.3589 1.3638 1.4168
-2.72E-05 -3.36E-05 -5.37E-05 -5.97E-05 -8.14E-05 -8.71E-05 -1.11E-04 -1.16E-04 -1.43E-04 -1.47E-04 -1.89E-04
5.84E-04  1.89E-03 2.20E-03 4.39E-03 3.94E-03 7.62E-03 4.56E-03 1.19E-02 3.38£-03 1.70E-02 9.98E-04
5.52E-04* 1.93E-03 2.14E-03* 4.45E-03  3.B6E-03* 7.69E-03 4.4BE-03* 1.20E-02 3.31E-03* 1.71E-02 9.62E-04*

18 22125 .2220 .2322 .2432 .2551 .2681 .2822 2976 .3145 3331 .3536
47067.5 45055.1 43072.0 41118.3 39194.1 37299.6 35434.9 33600.1 31795.5 30021.2 28277.4
1.556-02 3.14E-03 1.77E-02 1.83E-03 1.91E-02 1.54E-03 2.00E-02 2.08E-03 2.03E-02 3.94E-03 1.91E-02
1.2051 1.2105 1.2363 1.2371 1.2688 1.2661 1.3027 1.3022 1.3390 1.3429 1.3782
-1.81E-05 -2.26E-05 4.40E-05 -4.47E-05 7.07c-05 -6.85£-05 -9.83E-05 -9.79E-05 -1.27E-04 -1.31E-04 -1.58E-04
7.14E-04  1.98E-04 3.70E-03 3.44E-04 7.75E-03 5.07E-04 1.16E-02 1.02E-03  1.43E-02 2.46E-03  1.47E-02
6.976-04 2.19E-04* 3.67E-03 3.71E-04* 7.71E-03 5.39E-04* 1.15E-02 1.06E-03* 1.42E-02 2.51E-03* 1.46E-02

19 .2086 2177 .2275 .2381 L2495 .2619 2754 .2900 -3060 .3236 .3430
47948.1 45935.7 43952.6 41998.9 40074.7 38180.2 36315.5 34480.7 32676.1 30901.8 29158.0
1.856-02 2.31E-04 1.79E-02 1.40E-03 1.70E-02 2.55E-03 1.70E-02 3.086-03 1.81E-02 2.71E-03 2.05g-02
1.1966 1.2442 1.2269 1.2586 1.2583 1.2892 1.2908 1.3231 1.3257 1.3613 1.3631
-1.10E-05 -5.05E-05 -3.62E-05 -6.24E-05 -6.21E-05 -8.73E-05 -8.86E-05 -1.156-04 -1.17E-04 -1.45E-04 -1.47E-04
3.34E-04 ¢ 7.73E-05) 2.69E-03 5.456-04 5.72E-03  1.46E-03 8.65E-03 2.25E-03 1.16E-02 2.27E-03  1.47E-02
3.31€-04  6.48E-05* 2.70E-03 5.13-04* 5.75-03  1.41E-03* B8.70E-03 2.19E-03* 1.17E-02 2.22E-03* 1.48E-02

20 .2050 .2138 .2232 .2334 L2444 .2563 .2691 .2831 .2984 .3150 .3333
48789.6 46777.2 44794.1 42840.4 40916.2 39021.7 37157.0 35322.2 33517.6 31743.3 29999.4
1.39E-02 5.46E-03 9.80E-03 9.30E-03 6.756-03  1.22E-02 4.98E-03  1.43E-02 4.32E-03 1.56E-02 4.73E-03
1.1885 1.2108 1.2176 1.2405 1.2470 1.2723 1.2768 1.3053 1.3091 1.3404 1.3450
-4,20E-06 -2.29E-05 -2.85E-05 -4.75€-05 -5.2BE-05 -7.36E-05 -7.73E-05 -1.00E-04 -1.03E-04 -1.29E-04 -1.32E-04
3.85E-05 3.94E-04 9.68E-04 2.23E-03 1.74E-03 5.31E-03 2.06E-03 8.57e-03 2.35E-03 1.11E-02 3.01e-03
4.20E-05 3.68E-04* 9.99E-04* 2.18E-03* 1.79E-03* 5.26E-03 2.11E-03* 8.51E-03 2.41E-03* 1.11€-02 3.07e-03*

21 2017 .2102 .2193 .2291 .2397 251N .2635 .2768 .2914 3073 3247
49590.2 47577.8  45594.7 43641.0 41716.8 39822.3 37957.6 36122.8 34318.2 32543.9 30800.1
6.43E-03  1.20E-02 2.13E-03 1.51E-02 2.93E-0¢  1.63E-02 2.42E-05 1.70E-02 3.97€-04 1.76E-02 7.66E-04
1.1798 1.2014 1.2049 1.2311 1.2140 1.2623 1.4159 1.2943 1.3493 1.3281 1.3758
3.11€-06 -1.50E-05 -1.79E-05 -3.97e-05 -2.55E-05 -6.54E-05 -1.88E-04 -9.15E-05 -1.36E-04 -1.19E-04 -1.57E-04

( 1.03-05) 3.94E-04 ( 8.79E-05) 2.68E-03 ( 1.87-05) 6.01€-03 ( 6.306-05) 9.08£-03 3.98E-04 1.16E-02 7.41E-04
7.14E-06*% 3.78E-04 1.01E-04* 2_&7E-03  2_.S5F-0S* A.OBE-03 S _LSE-NS* Q.DOE-03 3 _7SE-04* 1_16E-02  7.10E-04%*

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 3. Radiative transition parameters for N, B 3I,-A 35%. For each v/~v" band, the listed
quantities are Ayiyn (um), vyryr (cm™1), gyryn, Fyror (A), Re(Fyryn) {electric dipole moment
atomic units), Ay,n (s71) calculated by the r-centroid method, and Ayry» (s71) calculated
by integrating [ 9% R.(r)ih,ndr.

v ) \vll 0

0 1.0469
9552.0
4.01E-01
1.2534
2.68E-01
5.09E+04
5.08E+04

1 .8883
11257.3
4.00E-01
1.2979
2.58€-01
7.70E+04
7.70E+04

2 7732
12933.5
1.61E-01
1.3475
2.46E-01
4.28E+04
4.29E+04

3 .6858
14580.8
3.39€-02
1.4035
2.32E-01
1.15e+04
1.16E+04

4 6173
16199.1
4.04E-03
1.4684
2.16E-01
1.62E+03
1.63E+03*

5 .5622
17788.4
2.74E-04
1.5458
1.96E-01
1.19E+02
1.20E+02*

6 .5168
19348.6
1.01e-05
1.6&441
1.70E-01
4.26E+00
4.23e+00*

7 4789
20879.7
1.74E-07
1.7837
1.35e-01
5.85E-02
5.58€E-02*

1
1.2317
8119.1
3.30e-01

1.2160
2.76E-01
2.73E+04
2.73E+04

1.0179

9824.4
2.87E-03

1.3088
2.36E-01
3.60E+02
3.45E+02%

_RA9S
11500.7
2.76E-01
1.3087

2.56E-01
5.55e+04
5.54E+04

L7606
13147.9
2.77e-01
1.3567
2.44E-01
7.61E+04
7.61E+04

6772
14766.2
9.67€-02
1.4124
2.30E-01
3.34E+04
3.35e+04

6114
16355.5
1.626-02
1.4772
2.14E-01
6.576+03
6.59E+03

.5582
17915.7
1.43€-03
1.5549
1.93e-01
6.20E+02
6.22E+02*

.5142
19446.8
6.42E-05
1.6539
1.67€-01
2.68E+01
2.66E+01*

2
1.4895
6713.8
.66E-01

1.1827
.83E-01
.15E+03
.16E+03

-

o N

1.1878
8419.1
.59E-01
1.2273
2.74E-01
1.44E+04
1.436+04

-

90N
10095.4
6.90E-02
1.2571
2.67E-01
1.03E+04
1.03E+04

.8516
11742.7
9.61E-02
1.3235
2.52E-01
2.00E+04
1.99e+04

7484
13361.0
2.98E-01
1.3666
2.42E-01
8.41E+04
8.40E+04

.6689
14950.3
1.69€-01
1.4215
2.28E-01
5.93+04
5.956+04

.6057
16510.5
3.89€-02
1.4862
2.11e-01
1.58E+04
1.59E+04

.5543
18041.6
4.32€-03
1.5641
1.91E-01
1.87€+03
1.87E+03*

3
1.8739
5336.3
6.72E-02

1.1526
2.88€-01
1.72E+03
1.73E+03

1.4201
7041.6
1.96E-01
1.1920
2.81€-01
1.09E+04
1.09E+04

1.1471
8717.9
2.19€-02
1.2486
2.69E-01
2.13e+03
2.10E+03

.9648
10365.2
1.52E-01
1.2708
2.64E-01
2.39E+04
2.40E+04

.8345
11983.5
7.60E-03
1.3676
2.41E-01
1.54E+03
1.50E+03*

.7368
13572.8
2.44E-01
1.3775
2.39e-01
7.056+04
7.03E+04

.6608
15133.0
2.30E-01
1.4310
2.25e-01
8.19E+04
8.21E+04

.6001
16664 .1
7.16E-02
1.4954
2.09E-01
2.93e+04
2.93E+04
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4
2.5084
3986.7
2.41E-02

1.1253
2.93E-01
2.66E+02
2.68E+02

1.7569
5692.0
1.30€e-01
1.1613
2.87€-01
4.00E+03
4.01E+03

1.3572
7368.3
1.24E-01
1.2027
2.79e-01
7.82E+03
7.79E+03

1.1092

9015.6
5.19E-03

1.1981
2.80E-01
6.02£+02
6.24E+02*

9404
10633.9
1.51E-01
1.2827
2.62E-01
2.52E+04
2.52e+04

.8181
12223.1
1.04E-02
1.2875
2.60E-01
2.62E+03
2.69E+03

L7255
13783.3
1.57E-01
1.3003
2.36E-01
4.62E+04
4.60E+04

.6530
15314.4
2.66E-01
1.4410
2.23E-01
9.60E+04
9.61E+04

5
3.7523
2665.0

8.09E-03
1.1002
2.97E-01
2.75E+01
2.T6E+01*

2.2882
4370.3
6.57€-02
1.1336
2.9¢2e-U1
9.46E+02
9.49E+02

1.6538
6046.6
1.43€-01
1.1705
2.85E-01
5.19E+03
5.19E+03

1.2997
7693.9
4.22E-02
1.2175
2.76E-01
2.96E+03
2.93e+03

1.0739
9312.2
5.12E-02
1.2353
2.72e-01
6.20E+03
6.26E+03

N3
10901.5
9.55E-02
1.2959
2.59€-01
1.68E+04
1.66E+04

.8025
12461.7.
5.81€-02
1.3214
2.53e-01
1.45E+04
1.47E+04

T147
13992.7
7.47E-02
1.4071
2.32e-01
2.22E+04
2.20E+04

6
7.2916
1371.4

2.62E-03
1.0772
3.01E-01
1.24E+00
1.25E+00*

3.2502
3076.8
2.86E-02
1.1085
2.96E-01
1.486+02
1.48E+02

2.103¢
4753.0
.01E-01
1.1424
.90E-01
.85E+03
.85E+03

- N -

-

1.5624
6400.3
1.07€-01
1.1808
2.83E-01
4.58E+03
4.56E+03

1.2471

8018.6
2.196-03

1.2740
2.64E-01
1.59E+02
1.50e+02*

1.0408
9607.9
9.48E-02
1.2492
2.69E-01
1.23E+04
1.24E+04

.8954
11168.1

' 3.55€-02
1.3140
2.54E-01
6.46E+03
6.37E+03

.7875
12699.2
1.06E-01
1.3368
2.49E-01
2.72E+04
2.73E+04

7
94.1292
106.2
8.31E-04
1.0558
3.04E-01
1.87E-04

8
-8.8467
-1130.4

2.63E-04
1.0360
.3.07E-01
-1.45E-01

1.88E-04* -1.46E-01*

5.5202
1811.5
1.14E-02
1.0854
5.00E-01
1.23e+01
1.24E+01

2.8671

3487.8
5.63€-02
1.1170
.95e-01
.20E+02
4 .22E+02

NN

1.9474
5135.1
-11E-01
1.1516
.89E-01
2.54E+03
2.54E+03

-

N

1.4807
6753.4
5.47E-02
1.1933
.81E-01
.69E+03
2.67E+03

NN

1.1987
8342.7
8.77e-03
1.1919
2.81E-01
8.15E+02

17.3933
574.9
4.31E-03
1.0640
3.03E-01
1.52E-01
1.54E-01*

4.4420
2251.2
2. T4E-02
1.0938
2.98e-01
5.63E+01
5.66E+01

2.5651
3898.5
8.00E-02
1.1258
2.93E-01
8.26E+02
8.28E+02

1.8126
5516.8
9.36E-02
1.1617
2.87e-01
2.62E+03
2.61E+03

1.4072
7106.1
1.39€-02
1.2143
2.76E-01
7.T4E+02

8.37E+402* 7.58E+02

1.0098
9902.9
1.04E-01
1.26%4
2.66E-01
1.46E+04
1.46E+04

.8746
11434.0
3.08E-03
1.3797
2.38E-01
5.30E+02

5.02E+02*

1.153¢9
8666.3
3.95e-02
1.2181
2.76E-01
3.95e+03
3.99E+03

.9806
10197.4
8.16E-02
1.2744
2.63E-01
1.22E+04
1.21E+04

9
=4.27T71
-2338.0

8.36E-05
1.0175
3.09E-01
-4.14E-01
-4.18E-01*

-15.8042
-632.7
1.59€-03
1.0443
3.06E-01
-1.52E-01
-1.54E-01*

©.5828
1043.5
1.22E-02
1.0725
3.02E-01
2.57e+00
2.58E+00

3.7163
2690.8
4.73E-02
1.1025
2.97e-01
1.65E+02
1.66E+02

2.3207
4309.1
8.96E-02
1.1352
2.92€-01
1.23E+03
1.23e+03

1.6954
5898.4
5.93E-02
1.1733
2.85E-01
2.00E+03
1.98E+03

1.3407
7458.6
1.75e-08
22_1050
0.00E+00

¢ 0.00E+00)
6.68E-01*

1.1124
8989.7
6.78€-02
1.2324
2.73E-01
7.42E+03
7.44E+03

10
-2.8438
-3516.4

2.69E-05
1.0004
3.11E-01
-4.59€E-01
-4 .64E-01*

-5.521%
-1811.1
5.78E-04
1.0259
3.08E-01
-1.32E+00
-1.33E+00*

741757
-134.8
5.20€-03
1.0528
3.056-01
-4.79E-03

~4.83E-03*

6.6117
1512.5
2.49€E-02
1.0811
3.00€-01
1.58E+01
1.58E+01

3.1941
3130.8
6.49E-02
1.1116
2.96E-01
3.53E+02
3.54E+02

2.1186
4720.1
8.09€-02
1.1453
2.90E-01
1.45E+03
1.45+03

1.5923
6280.3
2.48E-02
1.1888
2.82E-01
9.86E+02
9.72E+02

1.2802
7811.3
1.08E-02
1.1840
2.83e-01
8.34E+02
8.54E+02
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Table 3. Radiative transition parameters for Ny B 3I[,—-4 3%}, For each v/~v" band, the listed
quantities are Ay (UM), Vyrgn (em™1), gurgn, Fyrgr (A), Re(Fyrgn) (electric dipole moment
atomic units), Ayyn (s71) calculated by the r-centroid method, and Ayrn (s™1) calculated
by integrating [ ¥, R.(r)yy~dr. — Continued

Vi 1" 12 13 14 15 16 17 18 19 20 21
0 -2.1436 -1.7292 -1.4555 -1.2617 -1.1175 -1.0063 -.9181 -.8468 -.7880 -.7390 -.6977
-4665.0 -5783.1 -6870.3 -7925.7 -8948.4 -9937.4 -10891.6 -11809.7 -12690.3 -13531.8 -14332.4
8.85E-06 2.99E-06 1.04E-06 3.786-07 1.43E-07 5.61E-08 2.29E-08 9.63E-09 4.12E-09 1.76E-09 7.24E-10
.9847 .9706 .9581 9475 .9387 .9318 .9263 .9215 L9164 .9096 .8987
3.136-01  3.14E-01 3.15E-01 3.16E-01 3.17E-01 3.18E-01 3.186-01 3.18E-01 3.19E-01 3.19E-01 3.20E-01
-3.56E-01 -2.31E-01 -1.36E-01 -7.63E-02 -4.16E-02 -2.25E-02 -1.21€-02 -6.52E-03 -3.47€-03 -1.80E-03 -8.83E-04
-3.61E-01* -2.34E-01* -1.38E-01* -7.73E-02* -4.21E-02* -2.27E-02* -1.22E-02* -6.57E-03* -3.49E-03* -1.81E-03* -8.90E-04*

1 -3.3788 -2.4523 -1.9361 -1.6076 -1.3806 -1.2148 -1.0886 -.9897 -.9103 -.8456 -.7919
-2959.6 -4077.8 -5165.0 -6220.4 -7243.1 -8232.1 -9186.3 -10104.4 -10985.0 -11826.5 -12627.1
2.10E-04 7.71E-05 2.88E-05 1.10E-05 4.31E-06 1.74E-06 7.25E-07 3.10E-07 1.35E-07 5.94E-08 2.57¢-08
1.0090 .9934 9792 9665 9553 9456 9373 .9300 9231 .9159 .9067
3.10e-01 3.12E-01  3.13E-01 3.15e-01 3.16E-01 3.17e-01 3.17e-01 3.18e-01 3.18€e-01 3.19e~01 3.19e-01
-2.12E+00 -2.06E+00 -1.58E+00 -1.06E+00 -6.61E-01 -3.94E-01 -2.29e-01 -1.31E-01 -7.36E-02 -4.04E-02 -2.14E-02
-2.15E+00% -2.09E+00* -1.60E+00* -1.07E+00* -6.69E-01* -3.99E-01* -2.32E-01* -1.32E-01* -7.43E-02* -4.08E-02*% -2.16E-02*%

2 -7.7920 ~4.1640 -2.8664 -2.2007 -1.7964 -1.5254 -1.3316 -1.1865 -1.0743 -.9852 - 9132
-1283.4 -2401.6 -3488.7 -4544 .1 -5566.8 -6555.8 -7510.0 -8428.2 -9308.7 -10150.2 -10950.8
2.156-03 8.77E-04 3.57E-04 1.46E-04 6.08E-05 2.57E-05 1.11E-05 4.90E-06 2.20E-06 9.93E-07 4.47E-07
1.0345 1.0177 1.0021 9879 .9750 9634 .9530 9436 L9349 .9262 9166
3.076-01 3.09E-01 3.11E-01  3.13e-01 3.14E-01 3.15E-01 3.16E-01 3.17e-01 3.176-01 3.18E-01 3.19E-01
-1.74E+UU  -6.7UE+UU  -5.94E+UU  -5.44E+00 -4.19E+U0 -Z2.9ZE+00 -1.90E+00 -1.19E+00 -7.23E-01 -4.26E-01 -2.41E-01
-1.75E+00* -4.75E+00* -6.00E+00* -5.50E+00* -4.24E+00* -2.95E+00* -1.93E+00* -1.21E+00* -7.32E-01* -4.31E-01* -2,.44E-01*

3 27.4786  -13.2578 -5.4305 -3.4521 -2.5513 -2.0373 -1.7057 -1.4747 -1.3052 ~1.1761 -1.0749

363.9 -754.3 -1841.4 -2896.8 -3919.5 -4908.5 -5862.7 -6780.9 -7661.5 -8502.9 -9303.6
1.226-02 5.68£-03 2.58E-03 1.16E-03 5.21E-04 2.356-04 1.07e-04 4.93E-05 2.30E-05 1.08E-05 5.06E-06
1.0615 1.0433 1.0266 1.011 9968 .9838 .9718 .9608 .9505 L9406 .9304

3.03e-01 3.06E-01 3.08E-01 3.10E-01 3.12E-01 3.13e-01 3.14E-0t 3.15e-01 3.16E-01 3.17e-01 3.18e-01
1.09E-01 -9.24E-01 -6.20E+00 -1.10E+01 -1.23E+01 -1.10E+01 -8.62E+00 -6.18E+00 -4.18E+00 -2.70E+00 -1.67E+00
1.106-01 -9.31E-01* -6.26E+00* -1.11E+01* -1.25E+401* -1.11E+01* -8.72E+00* -6.26E+00* -4.23E+00* -2.73E+00* -1.69E+00*

4 5.0449 11.5737  -44.8147 -7.8216 -4.3455 -3.0393 -2.3560 -1.9370 -1.6548 -1.4525 -1.3012

1982.2 864.0 -223.1 -1278.5 -2301.2 -3290.2 -4244.5 -5162.6 -6043.2 -6884.6 -7685.3
4.028-02 2.25E-02 1.18E-02 5.99E-03 2.96E-03  1.45E-03 7.07E-04 3.46E-04 1.70E-04 8.35E-05 4.11E-05
1.0901 1.0705 1.0523 1.0356 1.0202 1.0059 .9927 .9805 .9690 -9580 -9471

2.99e-01  3.02E-01 3.056-01 3.07E-01 3.09E-01 3.11E-01 3.12E-01 3.13E-01 3.14E-01 3.156-01 3.16E-01
5.67E+01  2.68E+00 -4.95E-02 -4.78E+00 -1.40E+01 -2.02E+01 -2.13E+01 -1.89E+01 -1.50E+01 -1.10E+01 -7.56E+00
5.69E+401  2.70E+00 -4.98E-02 -4.82E+00* -1.41E+01* -2.04E+01* -2.16E+01* -1.91E+01* -1.52E+01* -1.11E+01* -7.65E+00*

5 2.7999 4.0761 7.3199 32.1787  -14.0462 -5.8790 -3.7662 -2.7985 -2.2452 -1.8884 -1.6404

3571.5 2453.3 1366.1 310.8 -711.9 -1701.0 -2655.2 -3573.3 -4453.9 -5295.4 -6096.0
7.35E-02 5.39E-02 3.47E-02 2.05E-02 1.15E-02 6.28E-03 3.34E-03 1.76E-03 9.226-04 4.81E-04 2.50E-04
1.1211 1.0995 1.0798 1.0616 1.0449 1.0295 1.0152 1.0019 .9894 9776 L9661

2.946-01 .2.986-01 3.01E-01 3.03E-01 3.06E-01 3.08E-01 3.096-01 3.116-01 3.12E-01 3.14E-01 3.156-01
5.87E+02  1.43E402  1.62E401  1.15E-01 -1.58E+00 -1.1BE+01 -2.43E+01 -3.15E+01 -3.226+01 -2.85E+01 -2.27E+01
5.87E+402  1.43E+02  1.63E+01  1.16E-01 -1.59E+00 -1.19E+01* -2.45E+01* -3,18E+01* -3.25E+01* -2.88E+01* -2.306+01*

6 1.9487 2.4916 3.4172 5.3448 11.7886  -71.0500 -9.1328 -4.9675 -3.4558 -2.6773 -2.2047

5131.7 4013.5 2926.4 1871.0 848.3 -140.7 -1095.0 -2013.1 -2893.7 -3735.1 -4535.8
5.83E-02 6.96E-02 6.14E-02 4.57E-02 3.06E-02 1.91E-02 1.14E-02 6.60E-03 3.756-03 2.10E-03 1.17-03
1.1565 1.1313 1.1093 1.0894 1.0712 1.0545 1.0391 1.0248 1.0114 .9987 .9866

2.88E-01 2.92E-01 2.96E-01 2.99E-01 3.02E-01 3.04E-01 3.06E-01 3.08E-01 3.106-01 3.11€-01 3.13e-01
1.32e+03  7.78E+02 2.73E+02 5.43E+01 3.45E+00 -2.00E-02 -5.69E+00 -2.07E+01 -3.54E+01 -4.30E+01 -4.31E+01
1.31E+03  7.77e+02 2.73E+02  5.45E+01  3.47E+00 -2.01E-02 -5.73E+00 -2.09E+01* -3.57E+01% -4.34E+01* -4.36E+01*

7 1.5009 1.8036 2.2434 2.9394 4.2028 7.1926 22.9296  -20.7470 -7.3390 -4.537 -3.3281
6662.8 5544.6 4457.4 3402.1 2379.4 1390.3 436.1 -482.0 -1362.6 -2204.1 -3004.7
3.69e-03 3.106-02 5.42e-02 5.97e-02 5.226-02 3.97e-02 2.76E-02 1.81E-02 1.14E-02 6.996-03 4.20E-03
1.2253 1.1702 1.1425 1.1197 1.0995 1.0812 1.0644 1.0490 1.0346 1.0211 1.0084
2.74E-01 2.85E-01 2.90E-01 2.94E-01 2.98e-01 3.00E-01 3.036-01 3.056-01 3.07E-01 3.09e-01 3.10E-01
1.66E+02 8.69E+02 B8.196+02  4.13E+02 1.26E+02 1.95E+01  4.26€E-01 -7.66E-01 -1.10E+01 -2.89E+01 -4.44E+01
1.59e+02* 8.60E+02 B8.15E+02 4.12E+02 1.26E+02 1.96E+01 4.2BE-01 -7.70E-01 -1.11E+01 -2.91E+01* -4.48E+01*
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Table 3. Radiative transition parameters for Ny B ®I;~A4 35}, For each v'~v” band, the listed
quantities are Ayryr (um), vyiyr (cm™Y), gy, Fyryn (A), Re(Pyiym) (electric dipole moment
atomic units), A,y (s71) calculated by the r-centroid method, and Ayrn (s™1) calculated
by integrating [ 3 Re(r)tyndr. — Continued

v \VII 0
8 4468
22381.5
1.00E-09
2.0299
8.27e-02
1.56E-04)
1.06E-04*

~

9 4192
23854.0
2.04E-13
3.7747
1.12E-04
7.06E-14)¢
5.74E-07*

~

10 .3953
25296.8
5.36E-14
1.5997
1.81g-01
5.79E-08)(
4 .B6E-08*

~

" 3744
26710.0
1.70E-15
1.0771
3.01E-01
5.956-09 (
5.75E-09*

12 .3560
28093.2
4.85E-14
1.2610
2.66E-01
1.556-07 (
1.52E-07*

13 .3396
29446.3
2.38E-14
1.2347
2.72e-01
9.12E-08
8.97E-08*

14 .3250
30768.9
1.39€-15
1.5158
2.03e-01
3.40E-09)
3.88E-09*

~

15 .3119
32060.7
2.13E-14
1.3336
2.50e-01
8.85E-08
9.02E-08*

1
4774
20948.6
1.30E-06
1.7952
1.32e-01
4.25E-01
4.03E-01*

L4460
22421.1
8.27e-09
2.0514
7.88€-02
1.17e-03)
7.61E-04*

.4190
23864.0
6.226-14
14.5540
0.00E+00
0.00E+00)(
1.31€-05*

.3956
25277.1
3.226-14
2.8846
6.46E-03
4.39E-11)¢(
4 .35E-08*

3751
26660.3
1.61E-14
1.8337
1.23e-01
9.40E-09)(
1.40E-08*

.3570
28013.4
3.88E-14
1.1724
2.85€-01
1.40E-07 (
1.29€-07*

.3409
29336.0
1.03e-13
1.2370
2.72e-01
3.89E-07
3.72e-07*

.3265
30627.8
1.90E-14
1.0659
3.03E-01
1.01E-07
9.98€-08*

2
5117
19543.4
2.33E-04
1.6639
1.65E-01
9.59E+01
9.51E+01*

.4758
21015.8
5.45E-06
1.8078
1.29e-01
1.71E+00
1.62E+00*

WAL
22458.7
3.77e-08
2.0733
7.508-02
4 .86E-03)
2.96E-03*

.4189
23871.9
2.97E-13
14.6460
0.00E+00
0.00E+00)¢
6.01E-05*

.3960
25255.1
1.99E-15
-14.2460
0.0CE+00
0.00E+00)(
1.45E-06*

.3758
26608.2
7.27E-14
.6158
3.13e-01
2.72E-07)(
4.31E-07*

.3580
27930.7
2.00e-13
1.0240
3.08E-01
8.41E-07 (
8.16E-07*

-3422
29222.6
2.58E-13
1.0815
3.00€-01
1.18€-06
1.14€E-06*

3
.5505
18165.9
9.90E-03
1.5736
1.88E-01
4.26E+03
4.27E+03*

.5092
19638.3
6.34E-04
1.6741
1.62E-01
2.56E+02
2.54E+02*

4744
21081.2
1.68€-05
1.8205
1.26E-01
5.11E+00
4.81E+00*

4446
22494.4
1.26E-07
2.0949
7.13e-02
1.48€-02)
8.36E-03*

.4188
23877.6
5.12e-14
-58.5080
0.00E+00
0.00E+00)(
2.44E-0D4*

.3963
25230.7
7.16E-13
-.5336
6.51€-02
9.87E-08)(
1.38e-05*

L3766
26553.2
1.44E-12
.8833
3.21E-01
5.61E-06)(
6.41E-06*

.3591
27845.1
1.53e-12

1.0411
3.06E-01
6.28E-06 (
6.10E-06*
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5947
16816.2
1.12E-01
1.5050
2.06E-01
4.58E+04
4 .60E+04

.5468
18288.7
1.91€-02
1.5834
1.86E-01
8.15£+03
8.15E+03

.5068
19731.6
1.43E-03
1.6846
1.60E-01
5.67E+02
5.61E+02*

4729
211447
4.28-05
1.8336
1.23E-01
1.25€+01
1.17e+01*

L4439
22528.0
3.44E-07
2.1151
6.80E-02
3.69€-02)
1.94E-02*

.4187
23881.0
1.17e-1
-5.3319
6.49E-16
1.36E-34)(
8.62E-04*

.3968
25203.6
7.24E-12
.1627
2.24E-01
1.18E-05)(
7.56E-05*

3774
26495.4
5.93e-12
.8420
3.22e-01

5
6454
15494.6
2.71E-01
1.4515
2.20€E-01
9.91E+04
9.91E+04

.5894
16967.0
1.55€-01
1.5148
2.06E-01
6.38E+04
6.40E+04

.5432
18409.9
3.25€-02
1.5934
1.838-01
1.38E+04
1.38E+04

.5045
19823.1
2.84E-03
1.6953
1.57e-01
1.10E+03
1.09E+03*

4716
21206.3
9.49€-05
1.8470
1.20E-01
2.65E+01
2.47E+01*

4433
22559.3
8.14E-07
2.1350
6.49E-02
7.97e-02)
3.89€-02*

4187
23881.9
8.94E-11
-2.4150
2.94€-05
2.13e-12)(
2.45E-03*

3972
25173.7
3.04E-11
.3094
2.60E-01

6
L7042
14201.0
2.01E-02
1.4385
2.24E-01
5.82E+03
5.71E+03

.6380
15673.4
2.49€E-01
1.4629
2.17E-01
9.16E+04
9.156+04

5842
17116.3
1.98€-01
1.5251
2.01€-01
8.11E+04
8.13E+04

.5397
18529.5
5.04E-02
1.6037
1.80E-01
2. 11E+04
2.12E+04

.5022
19912.7
5.10E-03
1.7063
1.54€-01
1.94E+03
1.91E+03*

4702
21265.8
1.90E-04
1.8608
1.17€-01
5.07+01
4.70E+01*

JLb27
22588.4
1.73e-06
2.1558
6.17e-02
1.53e-01)
6.82E-02*

.4188
23880.2
3.62E-10
-1.4002
4.14€-03

(

7
7730
12935.8
1.28-01
1.3499
2.46E-01
3.39E+04
3.40E+04

6940
14408.2
1.90€-04
1.8640
1.16E-01
1.56E+01)
1.02E+01*

.6309
15851.1
2.06E-01
1.4753
2.14E-01
7.60E+04
7.59E+04

.5792
17264.3
2.34€-01
1.5357
1.98e-01
9.57E+04
9.58E+04

.5363
18647.5
7.29E-02
1.6143
1.78e-01
3.02E+04
3.02E+04

.5000
20000.6
8.50E-03
1.775
1.51€-01
3.15e+03
3.11E+03*

4690
21323.1
3.49E-04
1.8749
1.16E-01
8.93e+01
8.22E+01*

4422
22615.0
3.37e-06
2.1759
5.87e-02

2.32E-05)( 6.63E-05)C 1.71E-07)( 2.72E-01)

2.77E-05*

2.6TE-04*

5.91E-03*

1.10E-01*

8
.8548
11699.2
&4.74E-03
1.2500
2.69€-01
1.11E+03
1.16E+03*

7592
13171.6
1.20E-01
1.3630
2.43E-01
3.27e+04
3.26E404

-6843
14614.5
1.02€-02
1.3519
2.45E-01
3.90E+03
3.99E+03

.6239
16027.7
1.52e-01
1.4895
2.10E-01
5.59E+04
5.58E+04

5744
17410.9
2.60E-01
1.5467
1.95-01
1.06€+05
1.06E+05

.5329
18764.0
9.94E-02
1.6252
1.756-01
4. 06E+04
4.06E+04

.4978
20086.5
1.33e-02
1.7200
1.48E-01
4 .82E+03
4.75E+03

4678
21378.4
6.04E-04
1.8893
1.11€-01
1.47E+02
1.35e+02*

9
.9532
10491.5
4,46E-02
1.2902
2.60E-01
7.05e+03
6.97E+03

.8358
11964.0
2.93e-02
1.2982
2.58E-01
6.7TE+03
6.86E+03

7459
13406.8
8.96E-02
1.3774

2.39e-01
2.50E+04
2.48E+04

.6748
14820.0
3.88€-02
1.3934
2.35€-01
1.41E+04
1.43E+04

6172
16203.2
9.69€-02
1.5069
2.06E-01
3.54E+04

3.52E+04°

.5696
17556.3
2.73E-01
1.5583
1.92-01
1.11E+05
1.11€+05

5297
18878.9
1.29€-01
1.6365
1.72e-01
5.20E+04
5.20E+04

.4958
20170.7
1.99e-02
1.7408
1.45€-01
7.00E+03
6.90E+03

10
1.0737
9313.2
7.74€-02

1.2452
2.70E-01
9.22E+03
9.226+03

9272
10785.6
1.35€-02
1.3170
2.54E-01
2.20E+03
2.15e+03

.8178
12228.5
5.92E-02
1.3771
2.54€-01
1.41E+04
1.42E+04

.7330
13641.7
5.15e-02
1.3953
2.35e-01
1.46E+04
1.44E+04

.6656
15024.9
7.25E-02
1.4139
2.30E-01
2.63E+04
2.64E+04

.6106
16377.9
5.03E-02
1.5307
2.00E-01
1.78E+04
1.77E+04

5650
17700.5
2.73e-01
1.5706
1.89€-01
1.09E+05
1.10E+05

.5265
18992.4
1.61E-01
1.6482
1.69E-01
6.36E+04
6.36E+04
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Table 3. Radiative transition parameters for No B 3M,~A 3%}, For each v'~v" band, the listed
quantities are Ay (M), Vyrpr (cm™1), qurgn, Fyrpn (A), R (Fyryn) (electric dipole moment
atomic units), A,y (s71) calculated by the r-centroid method, and A, (s™!) calculated
by integrating [*4%, Re(r)ty»dr. — Continued

v 1 12 13 14 15 16 17 18 19 20 21
8 1.2248 1.4192 1.6781 2.0392 2.5765 3.4576 5.1601 9.8056 71.8231 -14.2399 -6.6539
8164.6 7046.4 5959.2 4903.9 3881.2 2892.1 1937.9 1019.8 139.2 -702.3 -1502.9

3.356-02 1.16E-03 9.35E-03 3.29E-02 4.89E-02 5.16E-02 4.52E-02 3.53E-02 2.556-02 1.75E-02  1.16E-02

1.2061 1.1146 1.1918 1.1554 1.1309 1.1101 1.0916 1.0747 1.0592 1.0447 1.0312
2.78e-01 2.95E-01 2.81E-01 2.88E-01 2.92E-01 2.96E-01 2.99E-01 3.01E-01 3.04E-01 3.06E-01 3.07E-01
2.86E+03  7.13E+01 3.16E+02 6.52E+02 4.95E+02 2.21E+02 5.95E+01 6.89E+00 1.29E-02 -2.30E+00 -1.51E+01
2.89E+03  7.71E+01* 3.09E+02* 6.47E+02 4.93E+02 2.21E+02 5.96E+01 6.91E+00 1.296-02 -2.31E+00 -1.52E+01

9 1.0377 1.1739 1.3456 1.5683 1.8679 2.2912 2.9322 4.0124 6.2048 12.9839 -328.5799
9637.0 8518.9 7431.7 6376.3 5353.6 4364.6 3410.4 2492.3 1611.7 770.2 -30.4
6.59E-02 5.32E-02 1.34E-02 1.73E-04 1.34E-02 3.22E-02 4.34E-02 4.49E-02 3.98E-02 3.20E-02 2.40E-02
1.2585 1.2208 1.1803 1.3620 1.1728 1.1435 1.1214 1.1024 1.0853 1.0697 1.0552
2.676-01  2.75E-01 2.83E-01 2.43E-01 2.85E-01 2.90E-01 2.94E-01 2.976-01 3.00E-01 3.02E-01 3.04E-01
8.51E+03  5.04E+03  8.96E+02 ( 5.37+00) 3.37e+02 4.56E+02 3.01E+02 1.24E+02 3.03E+01 2.70E+00 -2.54E-04
B.47E+03  5.06E+03  9.13E+02  4.45E+00* 3.31E+02  4.53E+02 3.00E+02 1.24E+02 3.04E+01 2.71E+00 -2.55E-04

10 Y05 1.0U38 1.1268 1.2789 1.4713 1.721Y 2.06U05 2.5412 5.2758 4.5186 7.0798

11079.9 9961.7 8874.6 7819.2 6796.5 5807.5 4853.3 3935.2 3054.6 2213.1 1412.5
2.186-04 4.15E-02 5.98E-02 3.11E-02 4.236-03 1.816-03 1.526-02 3.00E-02 3.84E-02 3.956-02 3.57€-02

1.5735 1.2741 1.2344 1.1998 1.1513 1.2152 1.1588 1.1337 1.1138 1.0963 1.0805
1.8BE-01  2.64E-01 2.72E-01 2.79E-01 2.89e-01 2.76E-01 2.87E-01 2.92E-01 2.95e-01 2.98E-01 3.01E-01
2.138+01) 5.77E+03  6.27E+03  2.35E+03 2.24E+02 5.47E+01 2.92E+02  3.158+02 1.93E+02 7.71E+01  1.84E+01
1.69E+01* 5.71E+03  &6.27E+03  2.38E+03  2.336+02* 5.176+01* 2.87E+02 3.13E+02 1.92E+02 7.70E+01  1.84E+01

~

11 .8004 .8791 9720 1.0831 1.2181 1.3849 1.5958 1.8697 2.2383 2.7577 3.5390
12493.1 11374.9 10287.7 9232.4 8209.7 7220.6 6266.4 5348.3 4467.7 3626.2 2825.6
7.96E-02  6.406-03  1.68E-02 5.13E-02 4.43E-02 1.67E-02 B8.82E-04 3.506-03  1.556-02 2.72E-02 3.39E-02
1.3320 1.2510 1.2971 1.2489 1.2151 1.1821 1.1076 1.1847 1.477 1.1257 1.1076
2.50E-01 2.69E-01 2.58E-D1 2.69E-01 2.76E-01  2.83E-01 2.96E-01 2.82E-01 2.B9E-01 2.93E-01 2.96E-01
1.976+04 1.38£+03 2.47e+03  5,928+03  3.79g+03 1.02E+03  3.846E+01 8.64E+01 2.35E+02  2.26rC:02 1.36K:02
1.97e+06  1.43E+03* 2.42E+03  5.89E+403  3.806+03  1.04E+03 4.19E+01* B8.31E+01* 2.316+02 2.24E+02 1.36E+062

12 L7207 .7838 .8568 9420 1.0424 1.1623 1.3072 1.4855 1.7091 1.9962 2.3759%
13876.3 12758.1 11671.0 10615.6 9592.9 8603.9 7649.7 6731.5 5851.0 5009.5 4208.9
1.956-02 8.29E-02 2.51E-02 2.03E-03 3.306-02 4.67E-02 3.00E-02 8.63E-03 4.38E-05 4.53E-03  1.48E-02
1.4236 1.3461 1.2885 1.3684 1.2660 1.2302 1.2002 1.1685 L9347 1.1662 1.1382
2.27E-01  2.47E-01 2.60E-01 2.41E-01 2.65€-01 2.73E-01 2.79E-01 2.85E-01 3.17€-01 2.86E-01 2.91E-01
5.456+403 2.12E+04  5.4BE+03  2.87€+02 4.1S5E+03  4.49E+03  2.12E+03  4.35E+402 ( 1.79E+00) 9.44E+01  1.90E+02
3.3GE+03  2.12E+04  5.36E+03  2.069E+02* 4.11E+053  4.49E+03  2.14E+03  4.45E+02*  2.598+00* 9.13+01*  1.87E+02

13 6566 . 7087 .7678 .8355 9136 1.0043 1.1108 1.2369 1.3881 1.5717 1.7979
15229.4 14111.2 13024.0 11968.6 10945.9 9956.9 9002.7 8084.6 7204.0 6362.5 5561.9
Q.99F-02 ?.1SF-0% 6. QKF~02 4 _5RF-N2 1.54¢-N3 1.38e-02 3_77e-02 3.71e-02 1.96E-02 4.4L0E-03 5.90E-05
1.4302  1.52%1 1.3610 1.3077 1.1828 1.2915 1.2468 1.2167 1.1903 1.1616 1.2723
2.26E-01  2.02E-01 2.43E-01 2.56E-01 2.83E-01 2.60E-01 2.70E-01 2.76E-01 2.81E-01 2.87E-01 2.64E-01
3.64E404 4. 97E+02  1.B4E+04  1.04E+04  3.28E+02  1.86E+03  4.056+03  3.02E+03  1.18E+403  1.89E+02 ( 1.43E+00)
3.65E+04  4.66E+02* 1.83g+04  1.056+04  3.53E+02* 1.826+03  4.03E+03  3.03E+03 1.19E+03  1.96E+02* 1.00E+00*

14 L6042 L6479 .6970 L7524 .8151 .8866 .9685 1.0630 1.1728 1.3012 1.4525
16552.0 15433.8 14346.6 13291.2 12268.5 11279.5 10325.3 9407.2 8526.6 7685.1 6884.5
1.76E-02  1.14E-01 1.96E-03  4.64E-02 5.90E-02 1.30E-02 1.82E-03 2.23E-02 3.47E-02 2.776-02 1.28£-02
1.5740 1.44355 1.2663 1.3782 1.3235 1.2643 1.3695 1.2679 1.2343 1.2088 1.1889
1.886-01 2.22E-01 2.65E-01 2.39E-01 2.526-01 2.66E-01 2.41E-01 2.65E-01 2.72E-01 2.78E-01 2.82E-01
5.726+03  4.17E+04  B.26E+02  1.26E+04  1.40E+04  2.67E+03  2.36E+02 2.64E+03  3.236+03 1.96E+03  6.74E+02
5.68E+03  4.1TE+04  8.82E+02* 1.24E+04  1.40E+06  2.72E+03  2.22E+02% 2.61E+03  3.23E+03  1.97E+03  6.85E+02

15 5604 5979 .6394 .6857 7374 7955 .8608 9347 1.0185 1.1140 1.2230
17843.8 16725.6 15638.4 14583.1 13560.4 12571.3 16171 10699.0 9818.4 8976.9 8176.3
2.59E-01  1.67€-03  1.12E-01 1.57E-02 2.236-02 5.97E-02 2.956-02 1.11E-03 7.78E-03 2.44E-02 2.86E-02
1.5837 1.7615 1.4611 1.3682 1.4015 1.3389 1.2896 1.1472 1.3044 1.2557 1.2283
1.86E-01  1.40E-01 2.186-01 2.41E-01 2.336-01 2.48E-01 2.60E-01 2.89E-01 2.57E-01 2.68E-01 2.74E-01
1.036+05  3.12E+02 4.10E+04 5.75E+03  6.10E+03  1.4BE+04  6.33E+03  2.30E+02 9.B2E+02 2.56E+03  2.37E+03
1.036+05  3.00E+02* 4.10E+04 5.85E+03 5.99E+03  1.4BE+04  6.38E+03  2.50E+02* 9.60E+02* 2.55E+03  2.38E+03
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Table 3. Radiative transition parameters for Ny B 3I,—A4 3T}, For each v'—v" band, the listed
quantities are Ayryn (pm), vyryn (ecm™Y), gyign, Fyrygn (A), Re(Fyrn) (electric dipole moment
atomic units), Ay, (s71) calculated by the r-centroid method, and A,,» (s™') calculated
by integrating [ 97 Re(r)%,«dr. — Continued '

Vi

16

18

20

21

Q
.3001
33321.5
7.87e-15
1.3359
2.49E-01
3.66E-08 (
3.75E-08*

.2894
34550.8
2.81E-15

1.2393
2.71-01
1.726-08 (
1.69E-08*

2797
35748.4
2.15E-14
1.2759
2.63E-01
1.38€-07
1.376-07*

.2709
36913.8
1.58E-14
1.2783
2.63E-01
1.11E-07
1.11E-07*

.2628
38046.5
4.34E-16
1.2702
2.64E-01
3.39e-09
3.38E-09*

.2555
39146.2
7.68E-15
1.2794
2.62E-01
6.43E-08
6.42E-08*%

1 2
3136 .3280
31888.6 30483.4
3.696-15  1.82E-13
1.9280 1.0855
1.03e-01  3.00E-01
2.55e-09) 9.38e-07
4.19E-09* 9.17e-07*

.3020 3153
33117.9 31712.7
2.576-15 5.85E-14
1.8350 1.0224
1.236-01  3.09E-01
2.86E-09) 3.60E-07
4.35E-09* 3.58E-07*

.2914 .3039
34315.5 32910.3
8.68E-15  3.34E-15
1.2126 .5808
2.776-01  3.09e-01
5.45E-08 ( 2.30E-08)
5.20E-08* 3.53E-08*

.2818 .2935
35480.9 34075.6
2.85E-14  2.32E-15
1.3289 1.6956
2.51E-01  1.57e-01

3
.3436
29105.9
9.07e-13
1.0262
3.08e-01
4.30E-06
4.23E-06*

.3296
30335.2
3.72e-13
.9826
3.13e-01
2.06E-06
2.07E-06*

31N
31532.8
1.01E-13
.8938
3.20-01
6.55E-07
6.85E-07*

.3058
32698.1
1.49E-14
.6887
3.19€-01

1.62E-07 ( 4.56E-09)( 1.08E-07)

1.59E-07* 7.23E-09*

.2731 .2840
36613.6 35208.4
7.75E-15  4.45E-15
1.3785 1.3429
2.39E-01  2.47e-01

1.35e-07*

.2956
33830.9
4.00E-16
-.33%9
1.00E-01

4.39E-08  2.41E-08 ( 3.15E-10)

4.35E-08* 2.64E-08*

.2652 2754
37713.3 36308.0
5.12e-15  1.38€-15
1.2644 1.121
2.66E-01  2.93E-01

7.52€-09*

.2863
34930.5
7.89E-16
1.3948
2.35E-01

4 5

.3603 .3783
27756.2 26434.5
4.86E-12  1.89E-11

9992 7982
3.11E-01  3.23E-01
2.04E-05 ( 7.36E-05)(
2.01E-05* 9.30€-05*

-3450 .3615
28985.6 27663.9
2.66E-12  1.73E-11
.9897 1.0157
3.126-01  3.09e-01
1.28E-05 7.08E-05 (
1.27€-05* 6.90E-05*

23313 3465
30183.1 28861.4
1.21E-12  B8.52E-12

9714 9964
3.14E-01  3.126-01
6.67E-06  4.03E-05
6.67E-06* 3.95E-05*

.3190 .3330
31348.5 30026.8
4.328-13  2.68E-12

.9482 .9069
3.16E-01  3.19e-01
2.70E-06  1.50E-05
2.70E-06* 1.56E-05*

.3079 -3209
32481.2 31159.6
8.14E-14  6.5TE-13

.8656 .8393
3.21E-01  3.22e-01
5.84E-07 4.18E-06
6.01E-07* 4.49E-06*

.2978 .3100
33580.9 32259.2
9.58e-17 7.83E-14
5.4900 8176
8.15e-10  3.23e-01

3.936-08  1.15€-08 ( 3.75E-09)( 4.88E-27) 5.54E-07

3.91E-08* 1.23E-08*

5.38€-09*
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4.02E-10* 5. 37E-07*

6
.3978
25141.0
1.33e-10
5433
3.04E-01
3.95E-04)¢(
8.84E-04*

.3792
26370.3
5.59€-11
.7801
3.22e-01
2.16E-04)(
2.81E-04*

3627
27567.9
3.91E-11
9679
2.15F-01
1.64E-04 (
1.64E-046*

.3480
28733.3
1.81E-11
L9691
3.14E-01
8.59E-05
8.47E-05*

.3348
29866.0
5.59€-12
.9208
3.18e-01
3.06E-05
3.08E-05*

.3229
30965.7
7.45€-13

L7645
3.22e-01
4 .65E-06
5.14E-06*

7
.4188
23875.8
1.10E-09
-.8678
2.64E-02
2.12E-05)¢
1.27e-02*

.3983
25105.1
4.15E-10
.6605
3.17e-01
1.34€-03)¢
2.35E-03*

3802
26302.7
1.27e-10

L7334
2 21F-m1
4.85E-04)(
6.73E-04*

.3641
27468.0
7.74E-11
.9351
3.17e-01
3.27e-04 (
3.34E-04*

3496
28600.8
3.13e-11
.9430
3.17e-01
1.49E-04
1.47E-04*

3367
29700.4
7.07e-12
8653
3.21e-01
3.88E-05
3.95€-05*

8
4617
22639.2
6.17E-06
2.1957
5.59E-02
4.53e-01)
1.65E-01*

4190
23868.5
2.57E-09
-.6298
5.12E-02
1.86E-04)(
2.40E-02*

3989
25066.1
1.09E-09
7539
3.226-01
3.59E-03)(
5.37E-03*

.3812
26231.4
2.45E-10
.6760
3.18€-01
9.09E-04)(
1.386-03*

.3654
27364.2
1.28E-10

.8916
3.20E-01
5.43E-04 (
5.73E-04*

.3513
28463.8
4.30E-11

.9074
3.19e-01
2.05e-04 (
2.03E-04*

9
4666
21431.5
9.92E-04
1.9038
1.08E-01
2.30E+02
2.09E+02*

L4413
22660.8
1.07E-05
2.2150
5.32E-02
7.16E-01)¢
2.34E-01*

4191

23858.4

4.70E-09

-.5988

5 _55F-02
3.98E-04)(
4.02€e-02*

.3996
25023.8
2.48E-09
.8372
3.226-01
8.17€-03)(
1.08E-02*

.3823
26156.5
4.26E-10
.6251
3.14€-01
1.52E-03)(
2.54E-03*

3669
27256.2
1.71e-10
.8234
3.22-01
7.31E-06)(
8.22E-04*

10
.4938
20253.1
2.85€-02
1.7529
1.42E-01
9.74E+03
9.59E+03

4655
21482.5
1.56€-03
1.9185
1.05e-01
3.44E+02)
3.11E+02*

44Uy
22680.0
1.79€-05
2.2337
5.07€-02

1.09E+00)

3.19e-01*

4194
23845.4
6.94€-09
-.7560
3.65E-02
2.54E-04)
6.06E-02*

.4003
24978.2
5.19£-09
.9261
3.18e-01
1.66E-02)
1.96€-02*

.3835
26077.8
6.13E-10
.5337
3.036-01
2.02e-03)
4.02E-03*
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Table 3. Radiative transition parameters for N B M —A *T}. For each v'—v” band, the listed
quantities are Ayryn (pm), vyrgn (cm™2), quiynr, Fyrgn (A), Re(Fyryn) (electric dipole moment
atomic units), Ayrpe (s71) calculated by the r-centroid method, and Ay, (s71) calculated
by integrating [ ¢ Ro(r)yy»dr. — Continued

vizve 11 12 13 1% 15 16 17 18 19 20 21

16 .5234 .5560 5917 .6312 6747 .7230 7765 .8361 .9026 .9768 1.0596
19104.6 17986.4 16899.2 15843.8 14821.1 13832.1 12877.9 11959.8 11079.2 10237.7 9437.1
1.936-01 2.33E-01 2.226-03 9.54E-02 3.65E-02 S5.30E-03 4.84E-02 4.28E-02 1.03E-02 3.50E-04 1.15E-02
1.6604 1.5979 1.2989 1.4782 1.3988 1.4502 1.3550 1.3079 1.2495 1.5266 1.2878
1.66E-01  1.82E-01 2.58E-01 2.13E-01 2.34E-01 2.21E-01 2.44E-01 2.56E-01 2.69€E-01 2.01E-01 2.60E-01
7.49E+04  9.08BE+04  1.44E+03  3.49E+04  1.326+04  1.38E+03  1.25E+04 9.70E+03 2.05E+03 3.06E+01  1.32E+03
7.49E+04  9.11E+04  1.48E+03* 3.48E+04  1.33E+04  1.32E+03* 1.24¢+04 9.72E+03 2.09E+03  2.80E+01* 1.31£+03

17 4918 .5204 .5516 .5857 .6230 .6639 .7089 .7582 .8124 .8721 9375
20333.9 19215.7 18128.6 17073.2 16050.5 15061.5 14107.3 13189.1 12308.6 11467.1 10666.5
3.94E-02 2.24E-01 1.98E-01 1.64E-02 6.99E-02 5.65E-02 3.736-05 3.04E-02 4.71E-02 2.38E-02 2.52E-03
1.7653 1.6731 1.6134 1.4512 1.4983 1.4201 5731 1.3737 1.3246 1.2786 1.1778
1.396-01  1.62E-01 1.78E-01 2.20E-01 2.08E-0t 2.28E-01 3.08E-01 2.40E-01 2.52E-01 2.63E-01 2.84E-01
1.31E+404  8.51E+04  7.55E+04  8.01E+03  2.53E+04  2.04E+04 ( 2.01E+01) 8.126+03 1.13E+04 5.01E+03  4.99E+02
1.296+04  B.52E+04  7.58E+04  B.00E+03 2.52E+04 2.056+04 5.28E+01* 8.00E+03 1.12E+04 5.04E+03  5.21E+02*

18 Lhbh4 4899 5174 5473 .5798 .6150 6534 6951 L7404 . 7896 L8429
21531.5 20413.3 19326.1 18270.8 17248.1 16259.0 15304.8 14386.7 13506.1 12664.6 11864.0
2.386-03 5.29E-02  2.53E-01 1.57E-01 3.94E-02 4.19E-02 6.89E-02 6.43E-03 1.276-02 4.09E-02 3.47e-02
1.9332 1.7781 1.6863 1.6309 1.4939 1.5245 1.4395 1.3475 1.3995 1.3413 1.2990
1.02e-01 1.36E-01 1.59E-01 1.75e-01 2.09E-01 2.01e-01 2.23E-01 2.46E-01 2.33E-01 2.48E-01 £.58E-01
4.96E+02) 1.70E+04  9.36E+04  5.82E+04  1.79E+04  1.4BE+04  2.49E+04  2.36E+03  3.46E+03  1.03E+04  7.80E+03
4.46E+02* 1.6TE+04  9.38E+04  5.86E+04  1.79E+04  1.47€+04  2.50E+04  2.44E+03* 3.36E+03 1.02E+04  7.79E+03

~

19 4406 4634 .4880 .5145 L5431 .5739 .6072 6430 .6816 .7231 L7675
22696.9 21578.7 20491.5 19436.1 18413.4 17424 .4 16470.2 15552.1 14671.5 13830.0 13029.4
2.91E-05 3.52E-03 6.93E-02 2.77E-01 1.14E-01 6.56E-02 1.80E-02 7.01E-02 2.04E-02 1.82E-03 2.73E-02

2.2510 1.9478 1.7912 1.7002 1.6514 1.5204 1.5669 1.4594 1.3910 1.4652 1.3593
4.856-02 9.86E-02 1.33e-01 1.56E-01 1.68E-01 2.02E-01 1.90E-01 2.18E-01 2.36E-01 2.176-01 2.43E-01
1.62E+00)( 6.96E+02) 2.14E+04 9.96E+04  4.0BE+04 2.88E+04 5.87E+03  2.54E+04  7.25E+03 4.57e+02  7.26E+03
4.29E-01% 6.22E+02* 2.11E+04  1.00E+05 4.12E+04  2.86E+04  5.84E+03  2.54E+04  7.36E+03  4.20E+02*  7.13E+03

~

20 4196 4403 4624 .4862 5116 .5389 .5681 .5993 .6327 .6683 .7061
23829.6 22711.4 21624.2 20568.9 19546.2 18557.1 17602.9 16684.8 15804.2 14962.7 14162.1
7.50E-09 4.62E-05 5.09E-03 8.85E-02 2.95E-01 7.40E-02 8.91E-02 3.27E-03 6.02E-02 3.56E-02 7.94E-04
-1.3019 2.2669 1.9625 1.8048 1.7149 1.6772 1.5420 1.6887 1.4820 1.4176 1.2792
6.05E-03  4.65E-02 9.56E-02 1.30E-01 1.526-01 1.61E-01 1.97€-01 1.58E-01 2.12E-01 2.29E-01 2.62E-01
7.53E-06)( 2.37E+00)( 9.53E+02) 2.64E+04 1.03E+05  2.50E+04 3.80E+04  7.72E+02 2.17E+04  1.27E+04 ( 3.14E+02)
8.09E-02* 5.79E-01* 8.47E+02% 2.60E+04 1.03E+05 2.53E+04 3.79E+04  7.62E+02* 2.16E+04  1.2BE+04  3.52E+02*

~

21 L4011 .4200 4401 4615 L4844 .5087 5347 .5623 .5916 .6226 .6552
24929.3 23811.1 22723.9 21668.5 20645.8 19656.8 18702.6 17784.5 16903.9 16062.4 15261.8
9.58e-09  5.7BE-09 7.19E-05 7.21k-03 1.11E-01 5.05E-01 4.04E-02 1.04E-01 4.50E-04  4.20E-02 4.58E-02
1.0010 -2.5718 2.2823 1.9774 1.8191 1.7307 1.7140 1.5613 1.0296 1.5099 1.4420
3.1E-01  1.16E-05  4.47E-02  9.26E-02  1.27E-01  1.4BE-01  1.526-01 1.91E-01 3.08E-01 2.056-01 2.23€-01
2.91E-02 ¢ 2.13E-11)C 3.41E+00)(C 1.28E+03) 3.17e+04  1.03E+05  1.24E+04  4.36E+04 ( 4.17E+02) 1.S50E+04  1.64E+04
3_16E-02% ©_BOE-02*% 7.73E-01%* 1.13+03* 3 12E404 1.04E+05 1.27e+04 4 .34E+0/4 4.79E+02*% 1.49E+04 1.64E+04

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 4. Radiative transition parameters for Ny W 3A,—B 3II,. For each v/~v” band, the listed
quant:,ities.are Ao (pm), vyrgn (cm™1), quryn, Fyign (A), Re(Fyryn) (electric dipole moment
atomic units), A,.,» (s7!) calculated by the r-centroid method, and A,y (s71) calculated
by integrating [ v} R (r)y,dr.

vive 0 1
0 136.1044 -6.1281
73.5 -1631.8
4.67E-01  3.8BE-01
1.2504 1.2982
2.88E-01 2.73E-01
3.11E-02 -2.55E+02
3.10E-02 -2.55E+02

1 6.4311  -66.5097
1554.9 -150.4
3.23e-01  2.73e-02
1.2089 1.2757
3.00E-01 2.80e-01
2.20E402 -1.48E-02
2.216+402 -1.44E-02

2 3.3206 7.6556
3011.5 1306.2
1.39e-01  2.11E-01
1.1727 1.2189
3.09-01 2.97E-01
7.36E+02 8.40E+01
7.39e+02  8.37e+01

3 2.2505 3.6522
4443 .4 2738.1
4.91E-02  1.95E-01
1.1405 1.1809
3.16E-01  3.07E-01
8.73E+02  7.62E+02
8.79E+02  7.63E+02

4 1.7092 2.4124
5850.6 4145.3
1.55E-02  1.07e-01
1.1115 1.1480
3.22E-01 3.15E-01
6.53E+02  1.52E+03
6.60E+02  1.53€+03

5 1.3825 . 1.8090C
7233.4 5528.1
4.61E-03  4.60E-02
1.0850 1.1187
3.27e-01  3.21e-01
3.79e+02  1.62E+03
3.83e+02* 1.63E+03

6 1.1639 1.4521
8591.7 6886.4

1.338-03  1.74E-02
1.0607 1.0921
3.31E-01  3.26E-01

1.87E+02  1.22E+03
1.90E+02* 1.24E+03

7 1.0075 1.2165
9925.8 8220.5
3.78E-04 6.09E-03
1.0384 1.0677
3.35e-01  3.30E-01
8.38E+01  7.4BE+02
8.53e+01* 7.58E+02*

2
-3.0229
-3308.1

1.24E-01
1.3528
2.56E-01
-5.95E+02
-5.98E+02

-5.4745
-1826.6
3.43e-01
1.3083
2.70E-01
~3.09E+02
-3.08E+02

-27.0233
-370.1
2.39€-02
1.2372
2.92E-01
~2.09e-01
-2.15€-01

9.4180
1061.8
6.89E-02
1.2330
2.93E-01
1.43E+01
1.41E+01

4.0502
2469.0
1.62E-01
1.1899
3.05e-01
4.57+02
4.55E+02

2.5962
3851.8
1.37e-01
1.1559
3.13e-01
1.55E+03
1.55e+03

1.9193
5210.1
7.90€-02
1.1260
3.196-01
2.31E+03
2.32E+03

1.5281
6544.2
3.73e-02
1.0992
3.25e-01
2.23E+03
2.258+03

3
-2.0180
-4955.4

1.95E-02
1.6177
2.33e-01
-2.61E+02
-2.63E+02

-2.8786
-3473.9
2.42e-01
1.3617
2.53€-01
-1.31E+03
-1.31E+03

-4.9570
-2017.3
1.92€-01
1.3208
2.66E-01
-2.26E+U2
-2.24E+02

-17.0795
-585.5
1.07e-01
1.2590
2.85e-01
-3.54E+00
-3.57e+00

12.1693
821.7
4.31-03
1.2842
2.78e-01
3.74E-01
3.46E-01*

4.5362
2204.5
9.29€-02
1.2005
3.02-01
1.84E+02
1.82E+02

2.8067
3562.8
1.31e-01
1.1642
3.11€-01
1.16E+03
1.16£+03

2.0421
4896.9
1.01g-01
1.1337
3.18e-01
2.43E+03
2.44E+03
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4
-1.5212
-6573.7

1.55€-03
1.4990
2.04E-01
-3.72e+01
-3.74E+01*

-1.9638
-5092.2
5.93E-02
1.4265
2.30c-01
-8,40E+02
-8.46E+02

-2.7506
-3635.6
3.05e-01
1.371
2.49€-01
-T.83E+U3
-1.85E+03

~4,5376
-2203.8
6.8B6E-02
1.3397
2.60E-01
-1.00E+02
-9.87E+01

-12.5540
-796.6
1.54E-01
1.2708
2.82e-01
-1.26e+01
-1.26E+01

17.0594
586.2
9.44E-03
1.1959
3.03e-01
53E-01
LT2E-01*

wow

5.1426
1944.5
3.34E-02
1.2162
.98E-01
.41e+01
-30e+01

s N

3.0501
3278.6
9.83€-02
1.1734
3.09e-01
6.68E+02
6.64E+02

5
-1.2250
-8163.0

5.70E-05
1.6124
1.65€-01

)
-1.0285
-9723.2

7.17e-07
1.8164
1.026-01

7 8 9 10
-.8886 -.7839 -.7028 -.6381
-11254.3  -12756.1  -14228.5 -15671.4
2.83E-10 6.25E-11 1.79E-13  1.93e-14
3.5359 1.5555 2.6617 1.4711
1.456-05 1.84E-01 3.82E-03 2.14E-01

-1.71E+00 (-1.38E-02)(-1.71E-13)(-8.94E-06)(-1.52E-11)(-6.92E-09)
-1.67E+00* -1.04E-02* -2.05E-04* -6.21E-06* -6.83E-08* -4.15E-09*

-1.4967
-6681.5
6.36E-03
1.5085
2.01c-01
-1.56E+02
-1.56E+02*

-1.9139
-5224.9
1.126-01
1.4355
2.27e-01
-1.67E+03
-1.68E+03

-2.6364
-3793.1
3.11E-01
1.3812
2.46E-01
-2.08E+03
-2.08E+03

~4.1914
-2385.8
8.57E-03
1.3962
2.41E-01
-1.37e+01
-1.296+01*

-9.9691
-1003.1
1.49€-01
1.2819
2.78E-01
-2.36E+01
-2.35e+0

28.1484
355.3
4.59€-02
1.2258
2.95e-01
3.63E-01
3.69E-01

5.9196
1689.3
3.44€-03
1.2656
2.83E-01
2.70E+00

2.4TE+00*

-1.2133
-8241.7
2.91E-04
1.6243
1.61E-01

-1.0232 -.8869 -.7845 - . 7047
-9772.8 -11274.6  -12747.0 -14189.9
4.09e-06 4.91E-10 5.99E-10 6.99E-13
1.8408 5.4968 1.6163 3.3927
9.53e-02 1.70E-14 1.63E-01  4.20E-05

-8.52E+400 (-7.03E-02)(-4.11E-31)(-6.72E-05)(-7.15E-15)

-8.33e+00*

~1.4738
-6785.1
1.57€-02
1.5182
1.98€-01
-3.88E+02
-3.90E+02

-1.8680
-5353.3
1.69€-01
1.4448
2.24E-01
-2.62E+03
-2.64E+03

-2.5342
-3946.1
2.75E-01
1.3922
2.42E-01
-2.01E+03
-2.00E+03

-3.9012
-2563.3
2.90E-03
1.2027
3.01E-01
-8.98E+00
-9.97E+00*

-8.2991
-1205.0
1.10€-01
1.2940
2.75E-01
-2.94E+01
-2.91E+01

77.4629
129.1
8.13E-02
1.2393
2.91€-01
3.00€E-02
3.03E-02

~4.96E-02*% -1.92E-03* -4.42E-05* -1,11E-06*

-1.2025 -1.0185 -.8857 -.7853

-8316.2 -9818.0 -11290.5 -12733.4
8.60E-04 1.31E-05 2.13E-11 3.07-09

1.6367 1.8683  -35.1380 1.6765
1.57E-01  8.83E-02 0.00E+00  1.44E-0%
-2.46E+01 (-1.97E-01)( 0.00DE+00)(-2.64E-04)
-2.39E+01* -1.26E-01* -9.67E-03* -1.59€-04*

-1.4526 -1.1924 -1.0143 -.8848
-6884.4 -8386.2 -9858.6 -11301.5
3.01E-02 1.93e-03 3.11E-05 9.53E-09
1.5281 1.6496 1.8995 -1.2926
1.94E-01 1.52E-01 8.08E-02 3.23E-04
~7.49E+02 -5.36E+01 (-3.94E-01)(-2.91E-09)
~7.52E+02 -5.19E+01* -2.19E-01* -3.48E-02*

-1.8258 -1.4329 -1.1832 -1.0107
-5477.1 -6978.9 -8451.4 -9894.3
2.21E-01 4.93E-02 3.65€-03  6.00E-05
1.4545 1.5383 1.6631 1.9357
2.20E-01 1.91E-01  1.48E-01 7.26E-02
-3.56E+03 -1.23E+03 -9.75E+01 (-6.21E-01)
-3.58E+03 -1.24E+03 -9.41E+01* -2.74E-01*

-2.4424 -1.7869 -1.4147 -1.1749

-4094.4 -5596.2 -7068.6 -8511.5
2.17E-01  2.63E-01  7.27e-02 6.09e-03

1.4047 1.4645 1.5488 1.6773
2.38t-01 2.17E-01  1.876-01  1.43e-01
<1,70E403 -4.38£+03 -1.82E+03 -1.56E+02
-1.69E+03 -4.40E+03 -1.82E+03 -1.50E+02*

-3.6549 -2.3597 -1.7512 -1.3980
-2736.0 -4237.8 -5710.3 -7153.2
2.91E-02  1.52E-01 2.92E-01 9.92E-02
1.2989 1.4195 1.4750 1.5596
2.73e-01  2.33-01 2.13E-01 1.83e-01
-9.01E+01 -1.27E+03 -5.00E+03 -2.46E+03
-9.25E+01 -1.26E+03 -5.02E+03 -2.47E+03

-7.1328 -3.4438 -2.2851 -1.7185
-1402.0 -2903.8 -4376.2 -5819.1
6.27E-02  6.56E-02 9.47€-02 3.08E-01
1.3090 1.3215 1.4384 1.4860
2.70E-01 2.66E-01 2.26E-01 2.09e-01
-2.55E+01 -2.30E+02 -8.21E+02 -5.38E+03
-2.50E+01 -2.336+02 -8.126+02 -5.39E+03
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Table 4. Radiative transition parameters for Ny W 3A,~B 3II,. For each v'-v” band, the listed
quantities are Aysyn (um), Vyryn (™), gy, Fyryn (A), Re(Fyryn) (electric dipole moment
atomic units), Ay (s71) calculated by the r-centroid method, and Ayin (s71) calculated
by integrating [ 42 R.(r)i,»dr. — Continued

AN 1 12 13 1% 15 16 17 18 19 20 21
0 -.5853 -.5415 -.5045 -.4730 ~.4457 -.4220 -.4012 -.3828 - .3665 -.3519 -.3387
-17084.6 -18467.8 -19820.8 -21143.4  -22435.3  -23696.1 -24925.4 -26123.0 -27288.3 -28421.1 -29520.7
1.36E-16  2.82E-17  1.19E-17  1.30E-17 1.156-16 1.98E-17 1.23E-16 4.55E-16 2.75E-16 2.71E-19 3.55E-16
2.3841 1.3515 1.8307 1.1748 1.4071 1.7176 1.1610 1.2731 1.3329 -1.4147 1.2060

1.41E-02 2.56E-01 9.80E-02 3.08E-01 2.37E-01 1.30E-01 3.12E-01 2.81E-01 2.62E-01 1.45E-04 3.00E-01

(-2.74E-13)(-2.36E-11)(~1.80E-12)(-2.37E-11) -1.47E-10 (-9.09E-12) -3.74E-10 -1.30E-09 -7.77E-10 (-2.66E-19) -1.67E-09

-1.42E-11% -2.14E-11* -1.46E-12* -2.66E-11* -1.57E-10* -1.28E-11* -3.77E-10* -1.30E-09* -7.91E-10* -1.30E-11* -1.66E-09*

1 - .6409 -.5887 -.5453 -.5086 -.4772 -.4502 - 4265 -.4058 -.3875 -.3n2 -.3566
-15603.1 -16986.3 -18339.4 -19662.0 -20953.8 -22214.6 -23443.9 -24641.5 -25806.9 -26939.6 -28039.3
2.78E-13  4.33E-17 3.55E-15 7.726-16 2.81€-16 1.89E-15 1.67E-15 2.88E-16 1.57-16 1.186-15 1.71e-15

1.5623 7.2107 1.4228 1.3136 1.1617 1.2070 1.2128 1.2404 1.1221 1.1690 1.1817
1.82E-01  2.87E-26 2.31E-01 2.68E-01 3.11E-01 3.00E-01 2.98E-01 2.91E-01 3.20E-01 3.10E-01 3.07E-01
(-7.086-08)( 0.00E+00) -2.37€-09 -8.57E-10 -5.07¢-10 -3.78€-09 -3.88€-09 -7.376-10 -5.60E-10 -4.47E-09 -7.17E-09
-3.97€-08*% -1.25E-09* -2.33E-09* -9.42E-10* -4.65E-10* -3.72E-09* -3.88E-09* -7.51E-10% -5.57E-10* -4.46E-09* -7.13E-09*

2 -. 7069 ~.6439 -.5923 - .5493 -.92129 -.4817 - 4548 ~.4313 = .4107 ~.3924 ~.3762
-14146.5 -15529.7 -16882.8 -18205.4 -19497.2 -20758.0 -21987.3 -23184.9 -24350.3 -25483.0 -26582.7
4.14E-13  1.52E-12 1.82E-15 8.53E-16  1.45E-15 4.43E-15 2.48BE-15 1.70E-17 1.89E-15 4.77€-15 4.15E-15

7.2072 1.6800 -.8581 2.3934 1.0616 1.2007 1.2332 1.7327 1.1577 1.1787 1.1715
3.06E-26 1.42E-01 3.89E-03 1.36E-02. 3.31€-01 3.02E-01 2.93E-01 1.26E-01 3.12E-01 3.076-01 3.09E-01

( 0.00E+00)(-2.33E-07)(-2.69E-13)(-1.92E-12) -2.38E-09 -7.31E-09 -4.57E-09 (-6.82E-12) -5.39E-09 -1.51E-08 -1.51E-08
-8,76E-06* -9.08E-08* -1.57€-08* -1.06E-10* -2.30£-09* -6.96E-09% -4.4BE-09* -1.12E-11* -5,32E-09* -1.49E-08* -1.48E-08*

3 - . 7865 -.7093 -.6472 -.5962 -.5535 -.5174 -.4865 -.4597 -.4363 -.4158 -.3976
-12714.7  -14097.9  -15450.9  -16773.5  -18065.4  -19326.1 -20555.5  -21753.1  -22918.4  -24051.2 -25150.8
1.12E-08  1.95€-12 7.31E-12 1.28E-13  1.626-15 1.79E-15 S5.51E-17 1.53E-15 4.92E-15 6.49E-15 5.41E-15

1.7371 -3.5191 1.7557 .8232 -.7847 -9097 1.2572 1.1108 1.1109 1.0994 1.0831
1.256-01  1.738-13  1.19E-01 3.41E-01 5.61E-03  3.44E-01 2.B6E-01 3.23E-01 3.23E-01 3.256-01 3.28E-0%
(-7.21€-043(-3.33E-31)(-T.7T4E-07)(-1.42E-07)(-6.12E-132(-3.10E-09)(-T.93E-11) -3.31E-09 -1.25€E-08 -1.93e-08 -1.8TE-08
-3.78E-04* -4 .44E-05% -2.10E-07* -1.97€-07* -1,92E-08* -3.58E-09* -2.82E~11% -3.4BE-09* -1.25E-08* -1.91E-08* -1.85E-08*

4 -.8844 -.7880 -.7121 -.6508 -.6003 -.5581 -.5222 -.4915 - 4649 -.4416 ~.4212
-11307.4  -12690.7  -14043.7 -15366.3 -16658.1 -17918.9 -19148.3 -20345.8 -21511.2 -22643.9 -23743.6
9.056-08 3.18E-08 5.50E-11 2.59E-11  7.91E-13 8.98E-16 B.00E-15 9.78E-15 1.21E-14 1.37E-14  1.45E-14

.2061 1.8022 -.0527 1.8454 1.0576 6.7755 1.5286 1.1170 1.0403 1.0218 1.0196
1.716-01  1.06E-01 9.23E-02 9.41E-02 3.326-01 6.276-23  1.94E-01 3.21€-01 3.34E-01 3.37e-01 3.37e-01
(-7.76E-03)(-1.47E~03)(-2.63E-06)(-1.68E-06)(-8.16E-07)( 0.00E+00) -4.28E-09 -1.72E-08 -2.72E-0B -3.66E-08 -4.46E-08
“T.0UE-UT™ -5.99E-04% ~1.6/E-U4™ -1.60E-U/™ -/ 4UE-0/™ -2.91E-08" -4.58E-09~ -1.8BE-08" -2.90E-08™ -3.78E-08™ -4.50E-08*

5 -1.0076 -.8843 -.7898 - 7151 -.6546 -.6047 -.5629 -.5273 - .4968 -.4703 - 4472
-9924.7  -11307.9  -12661.0 -13983.6 -15275.4 -16536.2 -17765.5 -18963.1 -20128.5 -21261.2 -22360.9
©.93e-05  4,43E-07 7.49E-08 4.51E-10 6.57e-11 3.156-12 1.56E-14  6.48E-14  5.47E-14  5.83E-14  6.74E-14
1.9786 L7464 1.8745 L7151 1.9845 1.2415 3.5411 1.4036 1.0737 1.0056 1.0046
6.37e-02  3.32E-01 8.68E-02 3.27E-01 6.256-02 2.90E-01 1.39E-05 2.38e-01 3.29E-01 3.38£-01 3.39E-01
(-7.97€-01)(-1.43E-01)(-2.32E-03)(-2.68E-04)(~1.85E-06) (-2.44E-06)(-3.45E-17)(-5.08E-08) -9.80E-08 -1.30E-07 -1.75E-07
-2.29E-01* -2.43E-01* -5,50€-04* -5.16E-04* -2 4TE-O7* -1.74E-06* -5.07E-08* -4.45E-08* -1.02E-07* -1.39€-07* -1.81E-07*

6 -1.1674 -1.0051 -.8848 -.7921 -.7185 - .6589 ~.6095 -.5680 -.5328 -.5024 - 4761
-8566.3 -9949.6  -11302.6 -12625.2 -13917.0 -15177.8  -16407.2 -17604.7 -18770.1 -19902.8 -21002.5
9.29E-03  1.44E-04  1.55e-06 1.50E-07 2.30E-09 1.30E-10 1.16E-11 3.46E-14 3.40E-13 3.24E-13  3.39e-13
1.6923 2.0310 1.0316 1.9584 1.0624 2.181y 1.4170 3.5677 1.3506 1.0726 1.0176
1.386-01 5.386-02 3.35E-07 6.78£-02 3.31E-01 3.186-02 2.33E-01 1.14E-05 2.56E-01 3.29€-01 3.37e-01
~2.27€+02 (-8.35E-01) -5.12E-01 (-2.81E-03) -1.38€-03 (-9.25E-07)(-5.67TE-06)(-4.93E-17)(-2.99E-07) -5.62E-07 -7.24E-07
-2.16E+02% -B.2BE-02* -5.17E-01* -1.04E-04* -1.35E-03* -8.58E-06* -3.38E-06* -1.14E-07* -2.41E-07* -5.62E-07* -7.53E-07*

7 -1.3827 -1.1607 -1.0032 -.8856 - 7947 -.7223 - .6634 -.6146 -.5735 -.5385 -.5084
-7232.3 -8615.5 -9968.6 -11291.1 -12583.0 -13843.8 -15073.1 -16270.7 -17436.1 -18568.8 -19668.4
1.2BE-01  1.32E-02 1.86E-04 4.40E-06 2.56E-07 B.7BE-09 1.83E-10 3.57E-11 7.44E-14 1.63E-12 1.60E-12
1.5708 1.7081 2.0976 1.2131 2.0635 1.2702 2.5240 1.5880 3.1578 1.3087 1.0827
1.79E-01  1.33E-01 4.30E-02 2.98E-01 4.83E-02 2.82E-01 7.51E-03 1.736-01 2.12E-04 2.70E-01 3.28E-01
-3.14E+03  -3.04E+02 (-6.91E-01)(-1.14E+00)(-2.41E-03)(-3.75E-03)(-7.1BE-08) (-9.34E-06) (-3.59E-14)(-1.54E-06) -2.65E-06
-3.14E+03 -2.88E+02 -B.19E-03* -9.78E-01* -5.67E-04* -3.00E-03* -6.42E-05* -4.24E-06* -1.20E-07* -1.21E-06* -2.55E-06*
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Table 4. Radiative transition parameters for Ny W 3A,-B 3II,. For each v'~v" band, the listed
quantities are Ay (pm), vyryn (cm™1), gyrypn, Fyign (A), Re(Fyiyn) (electric dipole moment
atomic units), Ayrpr (s71) calculated by the r-centroid method, and Ayrn (s71) calculated
by integrating [ ¢ R.(r)¥,~dr. — Continued

AN
8

1

12

13

14

15

0
.8%00
11235.6
1.07e-04
1.0177
3.37e-01
3.51E+01
3.57e+01*

.7986
12521.2
3.07E-05
.9986
3.39E-01
1.41E+01
1.43E+01*

7255
13782.6
8.89E-06
.9809
3.41E-01
5.48£+100

5.60E+00*

.6658
15020.0
2.62E-06
9645
3.42E-01
2.10E+00
2.15E+00*

.6160
16233.1
7.83e-07
9490
3.43E-01
7.97e-01
8.16E-01*

.5740
17422.2
2.38e-07
.9342
3.43E-01
3.00e-01
3.08E-01*

.5380
18587.0
7.30e-08
L9193
3.44E-01
1.12e-01
1.15e-01*

.5069
19727.5
2.25E-08
.9037
3.44E-01
4.14E-02
4.26E-02*

1
1.0493
9530.3

2.04E-03
1.0453
3.34E-01
3.99E+02
4.05E+02*

.9246
10815.9
6.68E-04
1.0246
3_34F-01
1.946E+02
1.97€+02*

.8280
12077.3
2.16E-04
1.0054
3.39e-01
£.85C+01
9.02E+01*

27511
13314.7
7.00e-05
.9876
3.40E-01
3.87e+01
3.95e+01*

.6883
14527.8
2.27E-05
.9709
3.41E-01
1.65E+01
1.68E+01*

-6363
15716.8
7.42E-06
.9352
3.42E-01
6.85E+00
7.01E+00*

.5924
16881.7
2.44E-06
9401
3.43E-01
2.80E+00
2.87E+00*

.5549
18022.2
8.07E-07
.9251
3.44E-01
1.13e+00
1.16E+00*

2
1.2732
7854.0
1.56E-02

1.0747
3.29€-01
1.66E+03
1.68E+03

1.0941

9139.6
6.10E-03

1.0523
3_33F-01
1.04E+03
1.06E+03*

9614
10401.1
2.28E-03
1.0315
3.35e-01
5.84E+02
5.94E+02*

.8592
11638.4
8.27E-04
1.0122
3.38E-01
3.02E+02
3.07£+02*

L7781
12851.6
2.96E-04
-9943
3.40E-01
1.47E+02
1.50E+02*

7122
14040.6
1.06E-04
9775
3.41E-01
6.88e+01
7.03E+01*

6577
15205.4
3.75E-05
9616
3.42e-01
3.12e+01
3.20E+01*

.6118
16345.9
1.33e-05
9463
3.43e-01
1.39€+01
1.42E401*

3
1.6112
6206.7
5.92E-02

1.1065
3.23e-01
3.00E+03
3.02E+03

1.3347
7492.3
2.94E-02
1.0819
3.286-01
2.70E+03
2.72E+03

1.1424
8753.8
1.326-02
1.0593
3.32E-01
1.90E+03
2.00E+03

1.0009

9991.1
5.60E-03

1.0385
3.35E-01
1.27€+03
1.28E+03*

.8925
11204.3
2.27€-03
1.0191
3.37e-01
7.34E+02
7.46E+02*

.8069
12393.3
8.95E-04
1.0011
3.39€-01
3.97E+02
4,04E+02*

L7376
13558.1
3.4BE-04
.9842
3.40E-01
2.04E+02
2.08E+02*

.6803
14698.7
1.34E-04
.9681
3.42E-01
1.00E+02
1.03E+02*
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4
2.1794
4588.4
1.05€-01

1.1416
3.16E-01
2.06E+03
2.06E+03

1.7026
5874.0
7.66E-02
1.1140
3.22e-01
3.26E+03
3.27E+03

1.4014
7135.5
4.50E-02
1.0891
3.27e-01
3.54E+03
3.56E+03

1.1943
8372.8
2.33E-02
1.0664
3.30E-01
3.02E+03
3.05E+03

1.0432
9586.0
1.11E-02
1.0455
3.34E-01
2.20E+03
2.22E+03

.9281
10775.0
4.97e-03
1.0261
3.36E-01
1.42E+03
1.45E+03%

.8375
11939.8
2.15€-03
1.0079
3.38€e-01
8.49E+02
B.64E+02*

JT645
13080.4
9.09E-04
.9909
3.40E-01
4. 7T6E+02
4 .85E+02*

5
3.3343
2999.1
5.73e-02

1.1844
3.06E-01
2.93e+02
2.89E+02

2.3339
4284.7
9.22E-02
1.1501
3.14e-01
1.45E+03
1.45E+03

1.8030
5546.2
8.45€-02
1.1217
3.20E-01
3.00E+03
3.00E+03

1.4742
6783.5
5.89€-02
1.0965
3.25E-01
3.94E+03
3.96E+03

1.2505
7996.7
3.48E-02
1.0736
3.29€-01
3.91£+03
3.95E+03

1.0886
9185.7
1.86€-02
1.0526
3.33e-01
3.23e+03
3.26E+03

.9661
10350.5
9.23e-03
1.0331
3.35e-01
2.33e+03
2.36E+03*

.8702
11491.1
4.37€-03
1.0149
3.37e-01
1.53e+03
1.55E+03*

6
6.9497
1438.9
2.81E-03

1.1449
3.15e-01
1.69E+00

7
-108.4975
-92.2
9.88E-02
1.2503
2.88¢-01
-1.30-02

1.86E+00* -1.30E-02

3.6704
2724.5
2.31E-02
1.2001
3.026-01
8.61E+01
8.36E+01

2.5088
3986.0
6.78E-02
1.1594
3.12e-01
B8.47E+02
8.39E+02

1.9145
5223.3
8.13e-02
1.1298
3.19e-01
2.38E+03
2.38E+03

1.5536
6436.5
6.76E-02
1.1041
3.24E-01
3.83E+403
3.84E+03

1.3114
7625.5
4.59€-02
1.0810
3.28e-01
4.44E+03
4.4TE+03

1.1376
8790.3
2.T4E-02
1.0598
3.31e-01
4.156+03
4.19E+03

1.0070
9930.9
1.50€-02
1.0402
3.34E-01
3.34E+03
3.38E+03

8.3791
1193.4
2.06E-02
1.1958
3.03g-01
6.52E+00
6.73E+00

4.0735

2454.9
3.79e-03

1.2400
2.91e-01
9.61E+00
8.86E+00*

2.7084
3692.2
4.06€E-02
1.1705
3.09e-01
3.97e+02
3.90E+02

2.0386
4905.4
6.85E-02
1.1383
3.17e-01
1.64E+03
1.63E+03

1.6408
6094.4
6.94E-02
19119
3.22e-01
3.30E+03
3.31E+03

1.3776
7259.2
J43E-02
1.0884
.27e-01
49E+03
.51E+03

w

™

1.1905
8399.8
3.64E-02
1.0671
3.30E-01
4.7TE+03
4.80E+03

(

8
-6.2736
-1594.0

2.48E-02
1.3328
2.62E-01
-1.40E+01
~1.35E+01

-32.4286

-308.4
9.57E-02

1.2610
2.85-01
-4.61€-01
-4 ,59E-01

10.4922
953.1
4.37E-02
1.2122
2.99E-01
6.84E+00
6.95E+00

4.5654

2190.4
5.35-04

1.0506
3.33e-01
1.26E+00)
1.59E+00*

2.9381
3403.6
1.79€-02
1.1857
3.06E-01
1.34+02
1.29e+02

2.1774
4592.6
5.01€-02
11477
3.15e-01
9.73E+02
9.62E+02

1.7369
5757.4
6.38e-02
1.1200
3.21E-01
2.54E+03
2.53E+03

1.4497
6898.0
5.83€-02
1.0960
3.25e-01
4.10E+03
4.11E+03

9
-3.2611
-3066.4

9.74E-02
1.3358
2.61E-01
-3.88e+02
-3.91E+02

-5.6154
-1780.8
4.10E-03
1.4012
2.39€-01
-2.68E+00
-2.44E+0D*

-19.2549
-519.3
7.76E-02
1.2725
2.81E-01
-1.74E+00
-1.73e+00

13.9282
718.0
6.20E-02
1.2241
2.95e-01
4 .06E+00
4.09E+00

5.1783

1931.1
9.27E-03

1.1677
3.10E-01
1.30E+01
1.37e+01*

3.2050

3120.2
4.05e-03

1.2182
2.97e-01
2.20E+01
2.04E+01*

2.3337
4285.0
3.07e-02
1.1586
3.12E-01
4. TTE+02
4 .68E+02

1.8431
5425.5
5.26E-02
1.1285
3.19e-01
1.73e+03
1.72E+03

10
-2.2176
-4509.3
4.98-02

1.4658
2.16E-01
-4.33E+402
-4 .26E+02

-3.1020
-3223.7
1.17E-01
1.3478
2.57e-01
-5.256+02
-5,26E+02

-5.0962
-1962.2
5.15E-04
1.0226
3.37e-01
(-8.94E-01)
-1.23E+00*

-13.7945
-724.9
5.29E-02
1.2857
2.77e-01
-3.14E+00
-3.08E+00

20.4814
488.2
7.03E-02
1.2347
2.92e-01
1.42E+00
1.42E+00

5.9621
1677.3
2.38e-02
1.18%0
3.05e-01
2.11E+01
2.17e+01

3.5186
2842.1
1.37e-05
.3696
2.29€-01
( 3.34E-02)
3.25E-01*

2.5109
3982.6
1.45E-02
1.173%
3.09e-01
1.77€+02
1.71E+02



TRANSITION PROBABILITIES AND RELATED DATA FOR NITROGEN AND OXYGEN BANDS

Table 4. Radiative transition parameters for Ny W 3A,-B 3Hg. For each v'~v" band, the listed
quantities are Ayryo (pm), vyrpn (cm™), gyiyn, Fyign (A), Re(7yiyn) (electric dipole moment
atomic units), Ay, (s_l) calculated by the r-centroid method, and Ay:,» (s‘l) calculated
by integrating [ 2 R.(r)y,~dr. — Continued

1
-1.6885
-5922.5

3.12e-01
1.4977
2.05e-01
-5.51E+03
-5.53E+03

Ve
8

-2.1566
-4636.9
2.01E-02
1.5147
1.99€-01
~1.60E+02
-1.56E+02

-2.9626
-3375.4
1.228-01
1.3590
2.33E-01
-6.12E+02
-6.10E+02

-4.6771
-2138.1
9.60E-03
1.2505
2.88E-01
-1.58E+01
-1.66E+01*

-10.8118
-924.9
2.92e-02
1.3030
2.72E-01
-3.46E+00
-3.36E+00

N

3 37.8656
264.1
6.80E-02
1.2452
2.89-01
2.13e-01

" 2.12e-01

6.9984
1428.9
3.82E-02
1.2022
3.01€-01
2.05e+01
2.08E+01

3.8919

2569.5
4.10€-03

1.1402
3.16E-01
1.41E+01
1.52E+01*

12
-1.3688
-7305.7

1.57e-01
1.5824
1.75e-01
-3.80E+03
-3.80E+03

-1.6611
-6020.1
3.06£-01
1.5102
2.00E-01
-5.44E+03
-5.46E+03

-2.1014
-4758.6
4.35€-03
1.6521
1.51E-U1
-2.18E+01
-2.02E+01*

-2.8398
-3521.3
1.16€E-01
1.3700
2.50E-01
-6.37E+02
-6.33e+02

-4.3325
-2308.1
2.54E-02
1.2844
2.78E-01
-4 .87e+01
-5.01E+01

-8.9355
-1119.1
1.16E-0L
1.3317
2.63E-01
-2.26E+00
-2.15e+00

218.9094
45.7
5.76E-02
1.2562
2.B6E-01
9.11E-04
9.02E-04

8.4300
1186.2
4.83E-02
1.2132
2.98E-01
1.46E+01
1.47€+01

13
-1.1549
-8658.8

1.76E-02
1.7250
1.28E-01
-3.80E+02
~3.57E+02

-1.3563
-7373.1
1.86E-01
1.5944
1.71€-01
-4 .41E+03
-4 .42E+03

-1.6362
-6111.7
2.93e-01
1.5236
1.96E-01
-5.20E+03
-5.22E+03

-2.0516
-4874 .4
2.83E-06
-8.1663
0.00E+00
( 0.00E+00)
-9.38E+00*

-2.7314
-3661.2
1.01E-01
1.3814
2.46E-01
-6.04E+02
-5.98E+02

-4.0450
-2472.2
4.24E-02
1.3023
2.726-01
-9.60E+01
-9.75+01

-7.6490
-1307.4
2.01E-03
1.4175
2.33e-01
(-4.94E-01)
-4 .33E-01*

-59.9535
-166.8
4.29E-02
1.2684
2.83e-01
-3.22E-02
-3.16E-02

14
-1.0019
-9981.3

2.13e-04
2.1871
3.11E-02

15
-.8871
-11273.2
1.07e-05
1.3432
2.59€-01

16
-.7978
-12534.0
3.68€-07
2.2075
2.88E-02

17
-.7266
-13763.3
2.74E-08
1.4174
2.33e-01

18
-.6684
-14960.9
1.37e-10
3.4454
2.86E-05

19
-.6201
-16126.2
B.94E-11
1.7769
1.13€-01

20
-.5794
-17259.0
9.58E-14
2.4432
1.09E-02

21
-.5447
-18358.6
5.88E-12
1.2793
2.79e-01

(-4.17E-01)(-2.07E+00)(-1.22E-03)(-7.89E-03)(-7.59E-13)(-9.67E-06)(-1.18E-10)(-5.73E-06)
-4.83E-01* -1.67E+00* -7.90E-03* -5.73E-03* -3.01E-04* -1.60E-06* -7.38E-09* -4.50E-06*

-1.1500
-8695.7
2.23e-02
1.7431
1.23e-01
~4.48E+02
-4 ATE+02

-1.3451
-7434.3
2.14E-01
1.6069
1.67E-01
-4 .95E+03
-4 .96E+03

-1.6137
-6196.9
2.76E-01
1.5380
1.91€-01
-4.B4E+03
-4 .87E+03

-2.0065
-4983.8
3.62E-03
1.1526
3.14E-01
-8.92E+01
-9.84E+01*

-2.6352
-3794.8
8.14E-02
1.3936
2.42E-01
-5.26E+02
-5.19e+02

-3.8024
-2629.9
5.66E-02
1.3154
2.68E-01
-1.50E+02
-1.51€+02

-6.7142
-1489.4
1.86E-04
.8542
3.43-01
(-1.47E-01)
-2.74E-01*

-1.0012
~9987.6
2.13E-04
2.3165
1.88E-02

-.8890
-11248.3
2.28E-05

1.4446
2.24E-01

-.8014
~12477.7
4.26E-07

2.4332
1.14E-02

-.7312
-13675.3
7.29€-08

1.5347
1.926-01

-.6738
-14840.6
1.16E-12

33.3270
0.00E+00

-.6260
-15973.4
1.84E-10

2.0076
5.81E-02

-.5857
-17073.0
1.84E-15

=7.5240
1.40E-45

(-1.51E-01)(-3.30E+00)(-2.17E-04)(-1.39E-02)( 0.00E+00)(-5.13E-06)( 0.00E+00)
-2.42E+00* -2.59E+00* -3.85E-02* -9.276-03* -1.07E-03* -2.52E-06* -4,28E-07*

-1.1460
-8726.1
2.7E-02
1.7627
1.17e-01
-4 .99E+02
-4.58E+02

-1.3353
-7488.8
2.41E-01
1.6200
1.62E-01
-5.40E+03
-5.41E+03

-1.5935
-6275.6
2.57e-01
1.5537
1.85€-01
-4 .42E+03
-4 .46E+03

-1.9659
-5086.6
1.19€-02
1.2779
2.80e-01
-2.48E+02
-2.54E+02

-2.5499
-3921.8
6.15€-02
1.4070
2.37e-01
-4 .22E+02
-4 . 14E+02

-3.5955
-2781.2
6.61E-02
1.3265
2.64E-01
-2.01E+02
-2.02E+02

-1.0013
-9986.9
1.78€-04
2.5273
7.40E-03

-.8916
-11216.2
4.41E-05

1.5295
1.94E-01

-.8056
-12413.8
3.526-07

2.8784
1.18E-03

-. 7364
-13579.2
1.68E-07

1.6382
1.56E-01

- 6797
-14711.9
6.43E-10

-.3616
3.42E-02

-.6324
-15811.6
2.95e-10

2.3409
1.69€-02

(-1.96E-02)(-4.73E+00)(-1.90E-06)(-2.08E-02) (-4 .85E-06)(-6.79E-07)
-7.27E+00* -3.63e+00* -1.28E-01* -1.22E-02* -3.07E-03* -6.51E-05*

-1.1429
-8749.6
3.16E-02
1.7841
1.11E-01

-1.0021
-9978.9
1.10E-04
2.9491
7.81E-04

-.8947
-11176.5
7.76E-05

1.6050
1.67€-01

-.8103
-12341.8
1.30e-07

4.3788
8.23E-09

- 7421
-13474.6
3.38e-07

1.7389
1.24E-01

-.6861
-14574.2
5.96E-09

7487
3.33e-01

(-5.26E+02)(-1.35E-04)(-6.15E+00)(-3.35E-17)(-2.57E-02) (-4. 14E-03)
-1.70E+01* -4.59E+00* -3.37E-01* -1.18E-02* -7.40E-03*

-4 . 75E+02

-1.3269
-7536.4
2.66€E-01
1.6336
1.58E-01
~5.74E+03
-5.76E+03

-1.5755
-6347.4
2.396-01
1.5708
1.79€-01
-3.97e+03
-4.02e+03

-1.9295
-5182.6
2.20€-02
1.3215
2.66E-01
-4.38E+02
-4 .40E+02

-2.4740
-4042.0
4.33E-02
1.4223
2.32E-01
-3.11E+02
-3.03E+02

-1.1408
-8765.7
3.55€-02
1.8077
1.04E-01

-1.0037
-9963.3
3.36E-05
4.3055
1.71€-08

-.8986
-11128.7
1.256-04

1.6762
1.44E-01

-.8156
-12261.4
1.68€-08

-8.0302
0.00E+00

-.7484
-13361.1
5.89E-07

1.8477
9.35e-02

(-5.258+02)(-1.97E-14)(-7.22E+00)( 0.00E+00)(-2.49E-02)
-3.38E+01* -5.13E+00* -7.57E-01* -5.91E-03*

-4 .62E+02

-1.3198
-7576.7
2.90E-01
1.6479
1.53e-01
-5.97E+03
-6.01€+03

-1.5596
-6411.9
2.226-01
1.5893
1.73e-01
-3.54E+03
-3.61E+03

-1.8970
-5271.4
3.18e-02
1.3429
2.59€-01
-6.33E+02
-6.30E+02

-1.1397 -1.0061 -.9031 -.8216
-8774.3 -9939.7  -11072.4 -12172.1
3.83e-02 1.01E-06  1.86E-04 9.38E-07
1.8343 -15.1450 1.7477 .0993
9.706-02  0.00E+00  1.21E-01  1.36E-01
(-4.93E+02)( 0.00E+00)(-7.53E+00)(-6.32E-02)
-4.19E+02 -6.01E+01* 4.86C+00% 1.49E+00*
-1.3141 -1.1396 -1.0093 -.9085
-7609.5 -8774.8 -9907.6 -11007.2
3.12E-01 3.97e-02 1.03E-04 2.52E-04
1.6629 1.8648 -.1021 1.8247
1.4BE-01 8.92E-02 8.02E-02 9.96E-02
-6.09E+03 (-4.32E+02)(-1.30E+00)(-6.74E+00)
-6.14E+03 -3.4BE+02 -9.73E+01* -3.56E+00*
-1.5459 -1.3099 -1.1406 -1.0135
-6468.9 -7634.3 -8767.0 -9866.7
2.09E-01  3.32E-01 3.92E-02 4.75E-04
1.6095 1.6787 1.9008 .8300
1.66E-01  1.43E-01 8.05E-02 3.42E-01
-3.156+03 -6.10E+03 (-3.47E+02)(-1.08E+02)
-3.23E+03 -6.18E+03 -2.57E+02 -1.46E+02*
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Table 4. Radiative transition parameters for No W 3A,-B 3Hg. For each v'-v” band, the listed
quantities are Ay (M), vyrgn (em™Y), guryn, Fyign (A), Re(7yryn) (electric dipole moment
atomic units), A,ye (s71) calculated by the r-centroid method, and Ay (s~1) calculated
by integrating [ %X R.(r)¢,»dr. — Continued

Vi\yH o]
16 4798
20843.8
6.87E-09
.8856
3.44E-01
1.49E-02
1.54E-02%

17 .4559
21935.6
2.03E-09
.8628
3.43E-01
5.13e-03
5.35E-03+*

18 4347
23002.9
5.63E-10
.8298
3.42E-01
1.62£-03
1.72E-03*

19 4159
24045.6
1.36E-10
L7738
3.36E-01
4.31E-04)
4.81E-04*

20 .3990
25063.6
2.36E-11
L6471
3.14E-01
7.41E-05)
9.84E-05*

~

21 .3838
26056.6
1.27-12
.0136
1.10E-01

-~

7.13E-06*

1
.5225
19138.5
2.66E-07
-9094
3.44E~01
4.48E-01
4.60E-01*

L4943
20230.3
8.68E-08
.8917
3.44E-01
1.726-01
1.78E-01*

L4695
21297.6
2.74E-08
.8698
3.44E-01
6.33£-02
6.59E-02*

L4476
22340.3
8.13E-09
.8392
3.42E-01
2.15E-02
2.27E-02%

.4281
23358.2
2.13e-09
.7892
3.38e-01
6.27E-03
6.90E-03*

.4107
24351.3
4.23E-10
.6835
3.21E-01

5.54E-07)( 1.28E-03)

1.60E-03*

2

.5727
17462.2
4 .72E-06
-9311
3.44E-01
6.01E+00
6.16E+00*

-5390
18554.0
1.66E-06
L9153
3.44E-01
2.54E+00
2.61E+00*

.5096
19621.3

. 5.768-07

.8978
3.44E-01
1.04E+00
1.08E+00*

.4839
20664 .0
1.93e-07

.8765
3.44E-01
4.08E-01
4.24E-01*

4612
21682.0
6.11E-08
8477
3.43E-01
1.48E-01
1.56E-01*

L4410
22675.0
1.73£-08
.8025
3.39E-01
4.69E-02
5.11E-02*

3
.6323
15814.9
5.10E-05
.9526
3.43E-01
4.80E+01
4.91E+01*

.5915
16906.7
1.93e-05
9373
3.43e-01
2.23E+01
2.29E+01*

.5564
17974 .1
7.24E-06
_9214
3.44E-01
1.01E+01
1.03e+01*

.5259
19016.8
2.66E-06
.9040
3.44E-01
4.39E+00
4 .53e+00*

L4991
20034.7
9.47E-07
.8834
3.44E-01
1.83e+00
1.89E+00*

4756
21027.7
3.19e-07
.8563
3.43E-01
7.07e-01
7.43E-01%
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4
L7044
14196.6
3.77E-04
97467
3.41E-01
2.54E+02
2.60E+02*

.6541
15288.4
1.54E-04
L9591
3.42e-01
1.318+02
1.34E+02*

6114
16355.8
6.23E-05
_Q4L3A
3.43E-01
6.49E+01
6.65E+01*

.5748
17398.5
2.48E-05
9277
3.44E-01
3.12e+01
3.20E+01*

.5430
18416.4
9.64E-06
-9105
3.44E-01
1.44E+01
1.49E+01*

.5152
19409.4
3.63E-06
.8905
3.44E-01
6.37e+00
6.60E+00*

5
.7932
12607.3
2.00E-03
9977
3.39€-01
9.34E+02
9.51E+02*

.7300
13699.2
8.92E-04
.9815
3.41E-01
5.39E+02
5.50E+02*

L6772
14766.5
3.90E-04
Q4RT
3.42E-01
2.97£+02
3.04E+02*

.6325
15809.2
1.67€-04
.9502
3.43€-01
1.58E+02
1.61E+02*

.5943
16827.1
7.06E-05
L9343
3.43E-01
8.04E+01
8.25E+01*

.5612
17820.1
2.91E-05
9173
3.44E-01
3.94E+01
4.06E+01*

6
.9052
11047.1
7.76E-03
1.0219
3.37E-01
2.40E+03
2.44E+03*

.8238
12138.9
3.84E-03
1.0047
3.39€-01
1.59€+03
1.62E+03*

7572
13206.3
1.84E-03
QRR3
3.40e-01
9.92E+02
1.01E+03*

.7018
14249.0
8.57€-04
.9725
3.41E-01
5.86E+02
5.98E+02*

.6550

" 15266.9

3.91E-04
L9569
3.42E-01
3.30E+02
3.38e+02*

.6150
16259.9
1.74E-04
9410
3.43E-01
1.798+02
1.83E+02*

7
1.0509
9516.0
2.20E-02

1.0473
3.33e-01
4.26E+03
4.31E+03

9427
10607.9
1.24E-02
1.0290
3.36E-01
3.37e+03
3.41+03

.8565
11675.2
6.59€-03
1.0117
3.38E-01
2.42E+03
2.46E+03*

.7863
12717.9
3.38e-03
.9952
3.40€-01
1.62E+03
1.65E+03*

.7280
13735.8
1.68E-03
9793
3.41E-01
1.02E+03
1.04E+03*

6789
14728.8
8.12E-04
L9637
3.426-01
6.15E+02
6.28E+02*

8
1.2478
8014.2
4.39€-02

1.0744
3.29E-01
4.96E+03
4.99E+03

1.0982
9106.0
2.92E-02
1.0546
3.32e-01
4.94E+03
4.98E+03

.9830
10173.4
1.79€-02
1.0361
3.35€-01
4.28E+03
4.33E+03

.8916
11216.1
1.03E-02
1.0187
3.37e-01
3.34E+03
3.39E+03

.8174
12234.0
5.64E-03
1.0022
3.39E-01
2.40E+03
2.44E+03*

.7560
13227.0
2.98€-03
.9863
3.40e-01
1.62E+03
1.65E+03*

9
1.5286
6541.8
5.70E-02

1.1039
3.24E-01
3.39E+03
3.39E+03

1.3100
7633.6
4 .87E-02
1.0819
3.28€-01
4. 72E+03
4.T3E+03

1.1493
8700.9
3.58E-02
1.0619
3.31€-01
5.24E+03
5.28E+03

1.0263
9743.6
2.38E-02
1.0433
3.34E-01
4.98E+03
5.03g+03

.9292
10761.6
1.48E-02
1.0259
3.36E-01
4.21E+03
4.27E+03

.8507
11754.6
8.66E-03
1.0094
3.38-01
3.26E+03
3.30E+03*

10
1.9612
5098.9

3.84E-02
1.1379

3.17€-01
1.03E+03
1.02E+03

1.6153
6190.7
5.10E-02
1.1120
3.22e-01
2.54E+03
2.53€+03

1.3778
7258.0
4.98€-02
1.0896
3.27e-01
4.11E+03
4.12E+03

1.2047

8300.7
4.07E-02
1.0693
.30E-01
. 13E+03
.16E+03

vl W

1.0731
9318.7
2.95€-02
1.0506
3.33e-01
5.36E+03
5.40E+03

.9698
10311.7
1.97€-02
1.0332
3.35e-01
4.92E+03
4.97E+03
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Table 4. Radiative transition parameters for Ny W 3A,-B 3T,. For each v'~v” band, the listed
quantities are Ayrpr (pm), vyrpn (em™1), gurorr, Pprgn (A), Re(Fyron) (electric dipole moment
atomic units), Ayyr (s71) calculated by the r-centroid method, and A, (s=1) calculated
by integrating [ 2 R.(r)iy»dr. — Continued

AN 1 12 13 14 15 16 17 18 19 20 21
16 2.7132 4.3431 10.5325  -26.7994 -6.0061 ~3.4179 -2.4067 -1.8682 -1.5342 -1.3071 -1.1428
3685.7 2302.5 949.4 -373.1 -1665.0 ~2925.8 -4155.1 -5352.7 -6518.0 -7650.8 -8750.4

4.06E-03  1.31E-02 5.23E-02 2.77E-02 4.27e-03 7.02E-02 2.83E-02 4.00E-02 2.00E-01 3.51E-01 3.67E-02

1.2003 1.1690 1.2235 1.2831 1.2084 1.3367 1.4407 1.3539 1.6311 1.6953 1.9452
3.026-01 3.10E-01 2.96E-01 2.78E-01 3.00E-01 2.61E-01 2.25E-01 2.55€-01 1.58E-01 1.37E-01 7.06E-02
3.76e+01  3.10E+01 7.92E+00 -2.25E-01 -3.58E+00 -2.43E+02 -2.08E+02 -8.09E+02 -2.81E+03 -6.01E+03 (-2.48E+02)
3.49E+01* 3.22E+01  7.93E+00 -2.19E-01 -3.90E+00* -2.42E+02 -2.01E+02 -7.99E+02 -2.91E+03 -6.11E+03 -1.56E+02

17 2.0931 2.9461 4.8989 13.9141  -17.4475 -5.4528 -3.2645 -2.3470 -1.8429 -1.5246 -1.3057

4777.5 3394.3 2041.3 718.7 -573.1 -1833.9 -3063.3 -4260.8 -5426.2 -6559.0 -7658.6
2.40E-02 7.61E-05 2.356-02 5.02E-02 1.48E-02 1.18E-02 6.95E-02 1.68E-02 4.57E-02 1.956-01 3.67E-01
1.1485 1.4673 1.1842 1.2338 1.3033 1.2520 1.3464 1.4642 1.3577 1.6540 1.7130

3.15e-01 2.16E-01 3.06E-01 2.93E-01 2.72E-01 2.87-01 2.58E-01 2.17E-01 2.54E-01 1.51E-01 1.32E-01
5.246+02 ( 2.81E-01) 3.78E+01 3.23E+00 -4.17E-01 -1.22E+01 -2.69E+02 -1.24E+02 -9.53E+02 -2.54E+03 -5.82E+03
5.126+02  1.41E-01* 3.87E+401  3.22E+00 -4.00E-01 -1.27E+01 -2.68E+02 -1.18E+02 -9.35E+02 -2.65E+03 -5.93E+03

18 1.7109 2.2413 3.2169 5.5990 20.2357  -13.0447 -5.0101 -3.1313 -2.2942 -1.8210 -1.5172
5844.9 4461.6 3108.6 1786.0 494.2 ~766.6 -1996.0 -3193.5 -4358.9 -5491.6 -6591.3
4.14E-02  1.20E-02 1.73E-03  3.23E-02 4.34E-02 5.78E-03 2.06E-02 6.526-02 B.B4E-03 4.B4E-02 1.97e-01
1.1205 1.1621 1.1120 1.1959 1.2645 1.3384 1.2740 1.3559 1.4964 1.3543 1.6780
3.21e-01 3.11e-01 3.22E-01 3.03e-01 2.90E-01 2.60E-01 2.81E-01 2.54E-01 2.05e-01 2.55e-01 1.43g-01
1.72E+03  2.09E+02 ( 1.09E+01) 3.42E+01 8.90E-01 -3.58E-01 -2.62E+01 -2.79e+02 -6.26E+01 -1.06E+03 -2.34E+03
1.70E+03  2.01E+02  1.22E+01* 3.47E+01 B8.82E-01 -3.34E-01* -2.69E+01 -2.76E+02 -5.83E+01* -1.03E+03 -2.47E+03

19 1.4519 1.8167 2.4089 3.5352 6.5067 36.2190  -10.4903 -4 .6494 -3.0155 -2.2477 -1.8023
6887.6 5504.3 4151.3 2828.7 1536.9 276.1 -953.3 -2150.8 -3316.2 -4448.9 -5548.6
4.71€-02  3.01E-02 3.89E-03 7.22E-03 3.79E-02 3.41E-02 1.03E-03 2.89E-02 5.85E-02 3.81E-03 4.77-02
1.0974 1.1296 1.1851 1.1523 1.2063 1.2561 1.4453 1.2883 1.3656 1.5459 1.3404
3.256-01 3.19e-01 3.06E-01 3.14E-01 3.00E-01 2.86E-01 2.24E-01 2.76E-01 2.51E-01 1.88E-01 2.60E-01
3.30E+03  1.036+03 5.27E+01 3.26E+01 2.51E+01 1.19E-01 (-9.05E-02) -4.44E+01 -2.73€+02 (-2.40E+01) -1.11E+03
3.29e+03  1.02E+03  4.90E+01* 3.43E+01* 2.53E+01 1.17E-01 -7.62E-02* -4.52E+01 -2.70E+02 -2.12E+01* -1.07E+03

20 1.2649 1.5332 1.9345 2.5997 3.9142 7.7278  154.6312 -8.8270 -4.3511 -2.9146 -2.2072

7905.5 6522.3 5169.2 3846.6 2554.8 1294.0 64.7 -1132.9 -2298.3 -3431.0 -4530.7
4.30E-02 4.12E-02 1.91E-02 2.74E-04 1.44E-02 3.95E-02 2.41E-02 6.86E-05 3.53E-02 5.08E-02 1.07-03
1.076%9 1.1055 1.1399 1.2905 1.1697 1.2164 1.2694 .6154 1.2993 1.3761 1.6392

3.296-01 3.24E-01 3.16E-01 2.76E-01 3.10E-01 2.98E-01 2.82E-01 3.06E-01 2.73E-01 2.48E-01 1.56E-01
4.65E+03  2.42E+03  5.34E+02 ( 2.40E+00) 4.66E+01  1.54E+D1  1.05E-03 (-1.89E-02) -6.48E+01 -2.55E+02 (-4.88E+00)
4.66E+03  2.41E+03  5.21E+02  1.78E+00* 4.81E+01  1.54E+01 1.03E-03 -6.59E-02* -6.556+01 -2.51E+02 -3.46E+00*

21 1.1238 1.3306 1.6228 2.0663 2.8186 4.3725 9.4547  -71.4868 -7.6613 -4.1017 -2.8267
8898.5 7515.3 6162.2 4839.6 3547.8 2287.0 1057.7 -139.9 -1305.3 -2438.0 -3537.7
3.41E-02  4.24E-02 3.30E-02 9.88E-03 6.70E-04 2.13E-02 3.76E-02 1.51E-02° 1.94E-03 3.956-02 4.32E-02
1.0580 1.0845 1.1139 1.1526 1.0807 1.1821 1.2264 1.2860 1.1643 1.3081 1.3889
3.326-01  3.27e-01 3.226-01 3.14E-01 3.286-01 3.07E-01 2.956-01 2.77E-01 3.11E-01 2.70E-01 2.43E-01
5.36E+03  3.91E+03  1.62E+03  2.236+02 ( 6.536+00) &_86E+01 7.B2E+00 -6.43E-03 (-8.46E-01) -B.4BE+01 -2.29E+02
5.396+03  3.91E+03  1.60E+03  2.14E+02* 7.79E+00* 4.96E+01  7.80E+00 -6.22F-03 -Q.54F-01* -R_5IF+N1 -7 DISF+0?

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).

J. Phys. Chem. Ref. Data, Vol. 21, No. 5, 1992



1040

GILMORE, LAHER, AND ESPY

Table 5. Radiative transition parameters for Ny B’ 3%;-B 3I,. For each v’~v" band, the listed
quantities are Ayryu (pm), vyrpn (em™1), gy, Fyrgn (A), Re(Fyryn) (electric dipole moment
atomic units), A, (s71) calculated by the r-centroid method, and Ay, (s71) calculated
by integrating [ 92, R.(r)y,~dr.

AN 0

0 1.5280
6544.5
4.81E-01
1.2498
1.75E-01
1.68E+04
1.67E404

1 1.2442
8037.2
3.20E-01
1.2074
1.826-01
2.24E+04
2.24E+04

2 1.0520
9505.8
1.34€-01
1.1706
1.88c-01
1.64E+04
1.65E+04

3 L9132
10950.7
4.57E-02
1.1379
1.92E-01
8.99E+03
9.06E+03

4 .8083
12372.0
1.40E-02
1.1085
1.96E-01
4.13E+03
4.17€+03

5 7262
13769.8
4.06E-03
1.0817
1.99€-01
1.70E+03
1.72E+03*

6 .6603
151444
1.14E-03
1.0571
2.01E-01
6.48E+02

6.58E402*

7 .6062
16495.9
3.16E-04
1.0344
2.03E-01
2.36E+02
2.40E+02*

1
2.0664
4839.2
3.84E-01

1.2983
1.67E-01
4.89E+03
4.90E+03

1.5793
6331.9
3.57e-02
1.2732
1.71E-01
1.08E+03
1.056+03

1.2820
7800.5
2.21E-01
1.2170
1.81E-01
1.39E+04
1.38E+04

1.0816
9245.4
1.93E-01
1.1784
1.87e-01
2.15E+04
2.15+04

.9375
10666.7
1.01E-01
1.1451
1.91€-01
1.82E+04
1.83E+04

.8289
12064 .5
4.22E-02
1.1154
1.95€-01
1.14E+04
1.15e+04

L7441
13439.1
1.55E-02
1.0884
1.98E-01
5.97E+03
6.03E+03

.6761
14790.6
5.26E-03
1.0637
2.00E-01
2.77E+03

2.81E+03*

2
3.1616
3163.0
1.17e-01

1.3542
1.56€-01
3.65E+02
3.66E+02

2.1479
4655.6
3.55e-01
1.3083
1.65€-01
3.94E+03
3.93e+03

1.6329
6124.3
1.66E-02
1.2285
1.79E-01
4 .94E+02
5.12E+02

1.3212
7569.1
8.12E-02
1.2302
1.79E-01
4.55E+03
4.49E+03

1.1123
8990.4
1.67€-01
1.1870
1.85E-01
1.69E+04
1.69€+04

L9626
10388.2
1.368~01
1.1526
1.90E-01
2.20E+04
2.21E+04

8501
11762.8
7.40E-02
1.1224
1.94E-01
1.84E+04
1.85E+04

7625
13114.3
3.37e-02
1.0952
1.97E-01
1.20E+04
1.21E+04

3
6.5977
1515.7
1.71E-02

1.4215
1.42E-01
4.87E+00
4 .92E+00

3.3241
3008.3
2.32E-01
1.3630
1.54E-01
6.08E+02
6.11E+02

2.2337
4477.0
2.14E-01
1.3205
1.62€E-01
2.05E+03
2.04E+03

1.6887
5921.8
9.44E-02
1.2555
1.74€-01
2.41E+03
2.44E+03

1.3618

7343.1
9.15E-03

1.2656
1.73e-01
4.37E+02
4 .15E+02*

1.1440
8740.9
1.04E-07
1.1969
1.84E-01
9.52E+03
Q.43E+03

.9886
10115.5
1.33€-01
1.1604
1.89€-01
2.00E+04
1.99€+04

.8721
11467.0
9.72E-02
1.1296
1.93e-01
2.22E+04
2.23e+04
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4

-97.4459

-102.6
1.22E-03

1.5083
1.24€-01
-4.10E-05
-4 .13E-05*

7.1941
1390.0
5.24€-02
1.4303
1.40€-01
1.12E+01
1.13e+01

3.4981
2858.7
3.01E-01
1.3724
1.52e-01
6.61E+02
6.63E+02

2.3237
4303.5
8.94E-02
1.3379
1.59E-01
7.30E+02
7.19€+02

1.7468
5724.8
1.48E-01
1.2675
1.72e-01
3.34E+03
3.35E+03

1.4040

7122.6
4.21E-05

1.1699
1.88E-01
2.18BE+02
2.34E+02%

1.1769
8497.2
4.41E-02
1.2105
1.82E-01
3.62E+03
3.55E+03

1.0154
9848.7
1.06E-01
1.1690
1.88€-01
1.45E+04
1.44E+04

5
-5.9105
-1691.9

3.72€-05
1.6375
9.72E-02

6
-3.0749
-3252.1

2.83E-07
1.9315
4.69€-02

7
-2.0907
-4783.2

4.27E-10
.4620
1.59€-01

8
-1.5911
-6285.0

6.55E-11
1.7599
7.39E-02

9 10
-1.2891 -1.0869
-7757.4 -9200.3

2.11E-14  3.16E-14
~1.4747 1.6706
7.75E-05  9.06E-02

~3.44E-03 (-4.35E-05)(-2.40E-06)(-1.80E-07)(-1.20E-16)(-4.10E-10)
-3.36E-03* -1.96E-05* -1.08E-05* -1.01E-07* -1.24E-08* -2.16E-10*

-50.1875
-199.3
5.00€-03
1.5182
1.22E-01
-1.19€-03
-1.20E-03*

7.8778
1269.4
1.00E-01
1.4396
1.38e-01
1.59E+01
1.60E+01

3.6843
2714.2
3.19e-01
1.3823
1.50E-01
5.84E+02
5.84E+02

2.4181
4135.5
1.91E-02
1.3767
1.51E-01
1.25E+02
1.21E+02

1.8072
5533.4
1.535E-01
1.2782
1.70E-01
3.056+03
3.05£402

1.4476
6908.0
3.43€-02
1.2180
1.81E-01
1.49€+403
1.53e+03

1.2107

8259.5
8.54E-03

1.2407
1.77E-01
6.10E+02
5.78E+02*

-5.6835
-1759.5
1.85€-04
1.6516
9.44E-02

-3.0390
-3290.5
1.46E-06
1.9797
4.07e~02

-2.0867
~4792.4
6.03E-09
8399
2.07e-01

-1.5962 -1.2974
-6264.8 -7707.7
5.38-10 1.18e-12
1.8265 -3426
6.26E-02  1.35E-01

-1.82E-02 (-1.75E-04)(-5.77E-05)(~1.05E-06)(-1.99E-08)
~1.76E-02* -4.87E-05% -B8.85E-05* -4.47E-07% -1.53E-07*

-34.3849
-290.8
1.23e-02
1.5284
1.20E-01
-8.79E-03
-8.83E-03

8.6653
1154.0
1.53€-01
1.4488
1.37e-01
1.78E+01
1.79E+01

3.8831
2575.3
2.96E-01
1.3931
1.48E-01
4.50E+02
4.49E+02

2.5169
3973.1
1.62E-05
-.6362
7.65e-03
( 2.41E-04)
1.76E+00%

1.8699
5347.7
1.24€-01
1.2894
1.68E-01
2.18e+03
2.16E+03

1.4927
6699.2
6.95€-02
1.2329
1.78€-01
2.69€+03
2.T2E+03

-5.4888
-1821.9
5.34E-04
1.6666
9.14E-02

-3.0087
-3323.7
4.16E-06
2.0398
3.38E-02

-2.0850 -1.,6028
~4796.2 -6239.0
4.05E-08  2.35E-09
1.0630 1.9018
2.01E-01 3.11E-02

-5.47€-02 (-3.52E-04) -3.64E-04 (-3.01E-06)
-5.28E-02* -2.50E-05* -3.96E-04* -6.82E-07*

-26.5222
-377.0
2.35€-02
1.5388
1.18€-01
-3.53e-02
-3.54E-02

9.5765
1044.2
2.04E-01
1.4584
1.34€-01
1.70E+01
1.71E+01

4.0949
2442.1
2.50e-01
1.4051
1.46€E-01
3.12e+02
3.11g+02

2.6201
3816.7
1.46E-02
1.2703
1.726-01
9.72E+01
1.02€+02

1.9349
5168.2
8.156-02
1.3025
1.66€E-01
1.25€+03
1.24€+03

-5.3224
-1878.9
1.17e-03
1.6825
8.83E-02

-2.9839 -2.0859
-3351.3 -4794.2
B.42E-06 1.82E-07
2.1182 1.2145
2.61E-02 - 1.81E-01

-1.22E-01 (-4.36E-04) -1.33E-03
-1.17e-01* -3.33E-05* -1.27E-03*

-21.8531
-457.6
3.85E-02
1.5496
1.15€-01
-9.94E-02
-9.97e-02

10.6355
940.2
2.48t-01
1.4685
1.32E-01
1.47E+01
1.47E+01

4.3199
2314.9
1.93e-01
1.4189
1.43E-01
1.98E+02
1.97e+02

2.7275
3666.4
4 .45E-02
1.3065
1.65E-01
2.42E+02
2.47E+02

-5.1812 -2.9648
-1930.0 -3372.9
2.14E-03  1.33e-05
1.6995 2.2268
8.50E-02 1.77e-02
-2.256-01 (-3.23E-04)
-2.14E-01* -9.01E-04*

-18.7903 -5.0631
-532.2 -1975.1
5.68e-02  3.45E-03
1.5608 1.7179
1.13E-01  8.16E-02
-2.21E-01 -3.59E-01
-2.22E-01 -3.37e-01%

11.8707 -16.6533
842.4 -600.5
2.84E-01  7.75E-02
1.4789 1.5723
1.30e-01  1.11E-01
1.16E+01 -4.15E-01
1.17E+401  -4.16E-01

4.5581 13.3152
2193.9 751.0
1.38E-01  3.09E-01
1.4355 1.4899
1.39e-01  1.28E-01
1.156+02 ~ B.67E+00
1.13g+02  8.70E+00
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Table 5. Radiative transition parameters for No B’ 3u;-B 3II,. For each v'-v” band, the listed
quantities are Ayiyn (um), vyryr (€m™Y), gyryn, Fyrgn (A), R (7yry) (electric dipole moment
atomic units), Ay (s71) calculated by the r-centroid method, and A,,» (s~!) calculated
by integrating [} Re(r)iyrdr. — Continued

LA " 12 13 14 15 16 17 18 19 20 21
0 -.9422 -.8336 -.7491 - -.6816 - .6264 -.5806 -.5419 -.5089 ~ . 4804 - .4556 ~.4338
~10613.5 -11996.7 -13349.8 -14672.4 -15964.2 -17225.0 -18454.3 -19651.9 -20817.3 -21950.0 -23049.7
1.576-16  4.06E-16 4.26E-16  1.35E-16 1.85E-18 1.80E-16 3.85E-16 2.81E-16 2.93E-17 8.80E-17 4.23E-16
.6392 1.3247 1.1838 1.2125 4912 1.1217 1.1830 1.2364 1.4039 1.1080 1.1938

1.89E-01 1.62E-01  1.84E-01  1.82E-01 1.65E-01 1.94E-01 1.86E-01 1.7BE-01 1.46E-01 1.96E-01  1.84E-01

(-1.36E-11) -3.71E-11 -7.09E-11 -2.85E-11 (-4.13E-13) -7.026-11 -1.70E-10 -1.36E-10 -1.14E-11 -7.23E-11 -3.57e-10

-3.22E-11* -3.45E-11* -7.23E-11* -2.93E-11* -1.28E-12* -7.16E-11* -1.70E-10* -1.36E-10* -1.20E-11* -7.43E-11* -3.57E-10*

1 -1.0964 -.9520 -.8434 -.7587 -.6910 -.6356 -.58% -.5507 =575 -.4888 - 4639
-9120.9  -10504.1 -11857.1 -13179.7 -14471.6  -15732.3  -16961.7 -18159.2 -19324.6 -20457.4 -21557.0
2.59E-13  5.62E-16 3.86E-15 9.24E-16 2.83E-16 2.34E-15 2.48E-15 6.07E-16 1.18E-16 1.4TE-15 2.17E-15
1.8395 .6122 1.4212 1.3088 1.1227 1.1911 1.2091 1.2376 1.1241 1.1916 1.2025
6.056-02  1.85E-01  1.42E-01 1.65E-01 1.94E-01  1.85£-01 1.82E-01 1.77E-01 1.94E-01 1.85E-01 1.83E-01
(-1.46E-09)(-4.53E-11) -2.64E-10 -1.16E-10 -6.55€-11 -6.30E-10 -8.13E-10 -2.32E-10 -6.48E-11 -8.69E-10 -1.48E-09
-2.67TE-10% -9.68E-11* -2 4TE-10* -1.21E-10* -6.27E-11* -6.24E-10* -8.10E-10* -2.31E-10% -6.56E-11* -8.66E-10* -1.47E-09*

2 -1.3068 -1.1068 -.9626 -.8539 -.7691 -.7011 - 6455 -.5991 -.5600 -.5266 -.4978
-7652.2 -9035.4 -10388.5 -11711.1 -13002.9 -14263.7 -15493.0 -16690.6 -17856.0 -18988.7 -20088.4
1.67€-11  1.15E-12  2.25E-14  4.26E-16 1.58E-15 5.14E-15 3.06E-15 1.59E-16 9.56E-16 3.19E-15  3.276-15
.8689 2.0223 1.1617 3.0134 1.0104 1.1914 1.2019 1.2372 1.1735 1.1830 1.1822
2.08E-01 3.57E-02 1.89E-01 4.01E-04 2.056-01 1.85e-01 1.83E-01 1.77E-01 1.876-01 1.86E-01 1.86E-01
(~6.55E-07)(-2.20E-09)(-1.83E-09)(-2.22E-16) -2.94E-10 -1.03€-09 -7.74E-10 -4.71E-11 -3.87E-10 -1.53E-09 -1.86E-09
-9.80E-07* -5.42E-10*% -1.44E-09* -5.28E-11* -3.23E-10* -9.95€-10* -7.58E-10% -4.62E-11* -3.87E-10* -1.52E-09* -1.84E-09*

3 -1.6110 -1.3174 -1.1181 -.9741 -.8652 -.7801 -.7118 -.6559 ~.6093 -.5700 -.5364
-6207.4 -7590.6 -B943.6  -10266.2 -11558.1 -12818.8 -14048.2 -15245.7 -16411.1 -17543.9 -18643.5
7.056-09 1.228-10 4.20E-12 3.78E-13 6.92E-15 2.14E-15 5.72E-16 1.63E-16 1.74E-15 3.08E-15 2.89E-15

1.9936 1.1292 2.1613 1.3305 .2516 7327 1.0612 1.1581 1.1346 1.1285 1.1211
3.90E-02  1.936-01 2.24E-02 1.61E-01 1.16E-01 2.00E-01 2.01E-01 1.90E-01 1.93E-01  1.93E-01 1.94E-01
(~5.20E-06) “4.02E-06 (-3.0TE-09)(-2.13E-08)(-2.89E-10)(~3.66E-10)(~1.29E-10)(-4.21E~11) -5.79:-10 -1.26t-09 -1.43t-09

-6.04E-08* -4.09E-06* -1.51E-08* -1.60E-08* -3.16E-09* -6.70E-10* -1.15E-10* -5.05E-11* -5.90E-10* -1.26E-09* -1.41E-09*

4 -2.0894 -1.6209 -1.3294 -1.1306 - .9865 -.8774 -.7920 -.7234 -.6671 -.6202 ~.5806
-4786.1 -6169.3 -7522.4 -8845.0 -10136.8 -11397.6 -12626.9 -13824.5 -14989.9 -16122.6 -17222.3
6.236-07  1.58E-08 6.01E-10 9.90E-12 1.91E-12  1.4BE-14 2.31E-15 2.68E-15 2.74E-15 3.156-15 3.7BE-15
1.3276 2.117 1.3002 2.4054 1.4546 .0149 2.2855 1.2908 1.0640 1.0125 1.0123
1.61E-01 2.62E-02 1.66E-01 8.72E-03 1.356-01 6.956-02 1.426-02 1.68E-01 2.00E-01 2.04E-01 2.04E-01
(-3.59E-03)(-5.16E-06)(-1.43E-05)(-1.05E-09)(-7.39E-08)(-2.15E-10)(-1.89E-12) -4.05E-10 (-7.52E-10) -1.12E-09 -1.64E-09
-3.22E-03% -3.93E-06* -1,26E-05* -1.57E-07* -4.96E-08* -B.08E-09* -1.23E-11* -4.48€-10* -8.37E-10* -1.19E-09* -1.68E-09*

5 -2.9514 -2.0958 -1.6328 -1.3428 -1.1443 ~1.0000 -.8905 -.8047 -.7357 - 6791 -.6319
-3388.3 -4771.5 -6124.5 -7447.1 -8738.9 “9999.7  -11229.1  -12426.6  -13592.0 -14724.7  -15824.4
1.466E-05 1.76E-0& 2.726-08  2.34E-0%  1.18C 11 $.72C-12 6.T4E 14 1.740 14 1.32E-14 1.05E-14  1.45E-14
2.3913 1.4181 2.3000 1.4300 3.07m9 1.5917 4101 1.9827 1.2386 9779 .9687
9.25E-03  1.43E-01  1.34E-02 1.40E-01 2.82E-04 1.07E-01 1.49E-01 4.03E-02 1.77E-01 2.06E-01 2.07E-01
(-1.126-04)(-7.90E-03)(-2.27E-06)(-3.85E-05)(-1.26E-12)(- 1.54E-07)(-4.28E-09)(-1.10E-10) -2.12E-09 (-2.90E-09) -4.98E-09
-5.22E-03* -6.B7E-03* -4.99E-05* -3.13E-05% -1.10E-06* -8.43E-08* -2.20E-08* -1.17E-11* -2.056-09* -3.31E-09* -5.42E-09*

é -4 .9661 -2.9439 -2.1053 -1.6468 -1.3579 -1.1594 -1.0148 -.9048 -.8185 - 76491 -.6921
-2013.6 -3396.9 ~4749.9 -6072.5 -7364.3 -8625.1 -9854.5 -11052.0  -12217.4  -13350.1 -14449.8
5.06E-03  1.58E-05 4.25E-06 3.39E-08 7.438-09 2.11E-12 2.01E-11 4.57€-13 5.99E-14 8.88E-14 9.05E-14
1.75/8 2.6/85 1.4952 2.6195 1.5382 7.7851 1.7316 .9264 1.9274 1.2141 1.0253
7.79E-02  2.48E-03  1.27E-01 3.32E-03 1.18E-01 3.13E-30 7.90E-02 2.08E-01 4.75E-02 1.81E-01 2.04E-01
-5.08E-01 (-7.73E-06)(-1.48E-02)(-1.69E-07)(-8.33E-05)( 0.00E+00)(-2.43E-07)(-5.40E-08)(-4.99E-10)(-1.41E-08) -2.29E-08
~4.TOE-01* -1.84E-02% -1.26E-02* -2.71E-D4* -6.2BE-05* -5.15E-06* -B.40E-0B* -6.39E-08* -4.67E-11* -1.25E-08* -2.40E-08*

7 -15.102% -4.8891 -2.9426 -2.1182 -1.6631 -1.3748 -1.1761 -1.0309 -.9203 -.8334 -.7635
-662.1 -2045.4 -3398.4 -4721.0 -6012.8 ~7273.6 -8503.0 -9700.5  -10865.9 -11998.6 -13098.3
9.98E-02 6.B6E-03 9.7BE-06 9.06E-06 2.4BE-08 1.99E-08 2.92E-11 4.76E-11 2.04E-12 2.54E-13  5.30€-13
1.5842 1.7597 3.3355 1.5643 3.4033 1.6374 -1.0751 1.9032 1.2600 1.7283 1.2087
1.08E-01  7.39E-02 5.156-05 1.12E-01 3.22E-05 9.72E-02 8.84E-04 5.09E-02 1.74E-01 7.96E-02 1.82E-01
~6.86E-01 (-6.50E-01)(-2.06E-09)(-2.43E-02)(~1.14E-11)(-1.46E-04)(-2.84E-11)(-2.28E-07)(~1.60E-07)(-5.64E-09)(-8.00E-08)
-6.86E-01 -5.90E-01* -5.10E-02* -2.02E-02* -1.01E-03* -9.91E-05* -1.B4E-05* -4.05E-09* -1.23E-07* -2.50E-09* -6.85E-08*
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Table 5. Radiative transition parameters for Ny B’ 3S;-B 3II,. For each v'~v” band, the listed
quantities are Ayryr (pm), vyryn (cm™1), gyrpn, Fyrypn (A), R, (Fyryn) (electric dipole moment
atomic units), Ay~ (s7!) calculated by the r-centroid method, and Ayr,» (s™1) calculated
by integrating [ ¢ R.(r)¢,~dr. — Continued
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1.24E+02
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2.79E-05
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23106.3
9.80E-06
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9.97E-05
9634
2.07e-01

1.71E+02 .
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2.05E-01
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1.80€-01
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3.10E+03

1.1932
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4.15E+03
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Table 5. Radiative transition parameters for Ny B’ 3L;-B 3II,. For each v'—v” band, the listed
quantities are Ay, (um), vyryn (em™1), gyryr, Fyrgn (R), Re(Fyryn) (electric dipole moment
atomic units), A,y (s71) calculated by the r-centroid method, and Ay (s™1) calculated
by integrating [ ¢ R.(r)¥,»dr. — Continued
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"
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3.25e-01
1.5014
1.25E-01
6.13E+00
6.15E+00
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5.37e-02
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3254.9
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3.93E+02

2.2148
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1.2655
1.73e-01

-5.23E-02 (-2.16E-06)
-4 T6E-02* -1.54E-03™

-2.2889
-4368.8
£.50£-05
2.0685
3.08e-02

-3.1482
-3176.4
1.55E-03
1.4332
1.40E-01

~4.9835
-2006.6
6.54E-03
2.2181
1.83E-02

-3.58E-02 (-2.28E+00)

21
- 8496
-11769.8
7.52E-13
1.5562
1.14E-01

-.9556
-10464.1
2.02E-11

1.8300
6.20E-02

-1.0892
-9181.2
2.01E-1
5.8073
4.T5E-16

-1.2625
-7921.0
3.31E-08
1.4822
1.29€-01

~1.4962
-6683.5
1.70€-07
2.5510
4.58E-03

-1.8287
-5468.5
1.22€-08
1.4272
1.41E-01

-2.3386
-4276.1
7.13e-05
2.20864
1.41E-02

-3.2193
-3106.3
2.59€-03
1.5253
1.20€-01

1043

-3.71E-02* -2.02E+00*
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Table 5. Radiative transition parameters for Ny B’ 3T -B 3II,. For each v'~v” band, the listed
quantities are Ayryn (pm), vyrgn (cm™L), gy, Fyipn (R), Re(Fyrpn) (electric dipole moment
atornic units), Ayyn (s71) calculated by the r-centroid method, and A,r,n (s71) calculated
by integrating [ 97, R.(r)yndr. — Continued

Ve

16

20

21

~

0
.3619
27635.2
5.35E-09
.8930
2.08E-01
1.98e-02
2.03g-02*

23477
28759.8
1.70e-09
.8786
2.08E-01
7.08€-03
7.28€-03*

.3349
29861.8
5.34E-10
8613
2.08E-01
2.48€-03
2.57e-03*

.3232
30941.0
1.62E-10
.8384
2.07g-01
8.34E-04
8.70E-04*

3125
31997.5
4.586-11
.8041
2.05e-01
2.56E-04
2.73E-04*

-3027
33n%1 .0
1.10E-11

7424
2.01€-01
6.52E-05)
7.34E-05*

1
.3857
25929.9
1.99e-07
.9110
2.08E-01
6.08E-01
6.22E-01*

.3696
27054.5
6.70E-08
8979
2.086-01
2.33e-01
2.39E-01*

-3552
28156.5
2.26E-08
.3837
2.08E-01
8.83E-02
9.07e-02*

.3420
29235.7
7.50E-09
.8667
2.08e-01
3.28E-02
3.38e-02*

.3301
30292.2
2.40E~09
8443
2.07e-01
1.16E-02
1.21E-02*

.3192
313257
7.16E-10
.8108
2.06E-01
3.78E-03
4.02E-03*

2
4123
24253.6
3.46E-06
.9294
2.08E-01
8.65E+00
8.85E+00*

-3940
25378.2
1.236-06
9162
2.08E-01
3.54E+00
3.62E+00*

3776
26480.2
4 .40E-07

.9028
2.08E-01
1.44E+00
1.47E+00*

.3629
27559.4
1.57e-07
.8884
2.08e-01
5.75E-01
5.91€-01*

3495
28615.9
5.4BE-08
8716
2.08€-01
2.25€-01
2.32E-01*

23373
20AL9 . 4
1.86E-08

8499
2.07€-01
8.42E-02
8.77e-02

3
4424
22606.3
3.76E-05
.9488
2.07e-01
7.57e+01
7.73e+01*

4214
23730.9
1.42E-05
.9350
2.08E-01
3.31E+01
3.39E+01*

.4027
24832.9
5.36E-06
.9215
2.08£-01
1.44E+01
1.47E+01*

.3859
25912.2
2.02E-06
.9079
2.08E-01
6.17€+00
6.33E+00*

.3708
26968.6
7.58€-07
.8935
2.08E-01
2.61E+00
2.68E+00*

L3571
28002 1
2.79e-07

.8769
2.08e-01
1.07E+00
1.11E+00*
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4

4765
20988.0
2.82E-04

. 9696
2.07e-01
4.51E+02
4 .60E+02*

.4522
22112.6
1.14E-04
9548
2.07E-01
2.14E+02
2.18E+02*

.4308
23214.6
4.56E-05
9408
2.08e-01
9.97e+01
1.02+02*

4116
24293.9
1.83€-05
.9270
2.08e-01
4.59E+01
4.69E+01*

.3945
25350.3
7.27€-06
9133
2.08E-01
2.08E+01
2.13E+01*

.3790
264383 R
2.87€-06

.8988
2.08E-01
9.25+00
9.50E+00*

5
.5155
19398.7
1.54E-03
9918
2.06E-01
1.926+03
1.96E+03*

4872
20523.4
6.70E-04
9759
2.06E-01
1.00E+03
1.02E+03*

.4624
21625.3
2.88E-04
.9610
2.07E-01
5.06E+02
5.17e+02*

4404
22704.6
1.23E-04
9467
2.076-01
2.51E+02
2.56E+02*

4209
23761.0
5.20E-05
.9328
2.08-01
1.226+02
1.256+02*

.4033
24794 A
2.18€-05

.9189
2.08E-01
5.82E+01
5.97E+01*

6
5606
17838.5
6.19E-03
1.0154
2.04E-01
5.94E+03
6.03E+03*

.5273
18963.1
2.97€-03
©.9983
2.05E-01
3.46E+03
3.52E+03*

4984
20065.1
1.39€-03
.9823
2.06E-01
1.93e+03
1.97E+03*

4729
21144 .4
6.36E-04

L9672
2.07e-01
1.04E+03
1.06E+03*

4504
22200.8
2.87E-04
.9527
2.07€-01
5.4TET02
5.59E+02*

.4304
22234 .3
1.28E-04

.9387
2.08E-01
2.81E+02
2.87E+02*

7
6132
16307.4
1.84E-02
1.0403
2.02e-01
1.33e+04
1.34E+04

.5737
17432.1
9.97E-03
1.0220
2.04E-01
8.89E+03
9.01E+03*

5395
18534.0
5.15€-03
1.0048
2.05E-01
5.58£+03
5.66E+03*

.5099
19613.3
2.576-03
.9887
2.066-01
3.33e+03
3.39e+03*

.4838
20669.7
1.25€-03
9735
2.07e-01
1.918+03
1.95€+03*

4608
217033
5.98¢-04
.9589
2.07e-01
1.06E+03
1.08E+03*

8
6754
14805.6
3.94E-02
1.0669
2.00E-01
2.0BE+04
2.09E+04

.6277
15930.2
2.50E-02
1.0470
2.02E-01
1.67E+04
1.68E+04

.5871
17032.2
1.46E-02
1.0286
2.03g-01
1.21E+04
1.23E+04

.5521
18111.5
8.12E-03
1.0113
2.05€-01
8.18E+03
B.30E+03*

5217
19167.9
4.33E-03
L9952
2.05£-01
5.21Ev03
5.30E+03*

4950
20201.5
2.23E-03
9799
2.06E-01
3.18e+03
3.23E+03*

9
.7500
13333.2
5.67E-02
1.0957
1.97e-01
2.12E+04
2.12E+04

6917
14457.8
4.50E-02
1.0738
1.99€-01
2.19E+04
2.20E+04

6427
15559.8
3.13e-02
1.0537
2.01E-01
1.94E+04
1.95E+04

.6010
16639.0
1.99€-02
1.0352
2.03e-01
1.53E+04
1.54E+04

5651
17695.5
1.18E-02
1.0179
2.04E-01
1.11E+04
1.12E+04

5339
18729.0
6.71€-03
1.0017
2.05e-01
7.51E+03
7.63E+03*

10
.8410
11890.3
4.61E-02
1.1285
1.93e-01
1.18E+04
1.16E+04

.7683
13014.9
5.35e-02
1.1030
1.96E-01
1.84E+04
1.84E+04

.7084
14116.9
4.78E-02
1.0807
1.99€-01
2.16E+04
2.16E+04

6581
15196.1
3.65E-02
1.0605
2.09g-01
2.09E+04
2.11E+D4

L6153
16252.6
2.51E-02
1.0419
2.02E-01
1.79E+04
1.81E+04

.5785
17286.1
1.60E-02
1.0245
2.04E-01
1.39E+04
1.41E+04
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Table 5 Radiative transition parameters for No B’ 357 -B 3II,. For each v'-v” band, the listed
quantities are Ayryn (Um), Vg (em™Y), gy, Fyrpr (A), R (Fyiyr ) (electric dipole moment
atomic units), Ay,n (s71) calculated by the 7-centroid method, and A, (s71) calculated
by integrating [ ¢ R.(r)¢,«dr. — Continued

Vi n 12 13 14 15 16 7 18 19 20 21
16 .9545 1.0996 1.2918 1.5581 1.9507 2.5869 3.7932 6.9506  36.5813 -11.6363  -5.1046
10477.1 9093.9 7740.9 6418.3 5126.4 3865.7 2636.3 1438.7 273.4 -859.4  -1959.0
1.06E-02 5.126-03  4.656-02 4.326-02 9.67E-05 5.436-02 5.856-02 3.56E-03  3.44E-01 2.57E-01  3.48E-03
1.1765 1.1400 1.2090 1.2634 1.9243 1.3147 1.3966 .8595 1.6208 1.7221 2.4940

1.87E-01 1.92E-01  1.82E-01 1.73E-01 4.79E-02 1.64E-01 1.47e-01 2.08E-01 1.01E-01 8.08E-02 5.93E-03
1.738+03  5.75E+02  2.90E+03  1.39E+03 ( 1.21E-01) 3.40E+02 = 9.43e+01 ( 1.85E+00) 2.88E-01 -2.16E+00 (-1.87E-03)
1.66E+03  6.14E+02% 2.92E+03  1.36E+03  5.46E-05* 3.43E+02 9.21E+01 2.B3E+00* 2.95E-01 -2.17E+00 -2.71E-01*

17 .8619 9786 1.1280 1.3258 1.5997 2.0039 2.6589 3.9011 7.1531 37.6997  -11.9846
11601.7 10218.5 8865.5 7542.9 6251.1 4990.3 3760.9 2563.4 1398.0 265.3 -834.4
3.29E-02 2.76E-03  1.31E-02 4.97E-02 3.06E-02 1.08£-03 5.94E-02 4.59E-02 4.59E-03 3.58E-01 2.58E-01
1.1375 1.2100 1.1638 1.217¢ 1.2753 1.1018 1.3235 1.4014 -8609 1.6302 1.7433

1.926-01 1.82E-01 1.89E-01 1.81E-01 1.71E-01 1.976-01 1.62E-01 1.46E-01 2.08E-01 9.68E-02 7.69E-02
7.71E+03  3.94E+02 1.326+03 2.82E+03  8.85E+02 ( 2.11E+01) 3.36E+02 6.71E+01 ( 2.19E+00) 2.54E-01 -1.80E+00
7.59E+03  3.61E+02* 1.36E+03 2.83e+03 8.65E+02 2,58E+01* 3.38E+02 6.51E+01 3.29E+00* 2.61E-01 -1.80E+00

18 .7872 .8834 1.0033 1.1568 1.3600 1.6414 2.0564 2.7283 4.0001 7.3141 37.3734
12703.7 11320.5 9967.5 8644.9 7353.0 6092.3 4862.9 3665.3 2500.0 1367.2 267.6
4.66E-02 2,05E-02 1.89E-05 2.17e-02 4.85€-02 1.95E-02 4.82E-03 6.15E-02 3.51E-02 4.51E-03 3.79€-01
1.1106 1.1479 1.8154 1.1773 1.2266 1.2898 1.2078 1.3316 1.4027 7645 1.6581

1.96E-01 1.91C 01 &.44E-02 1.87C 01 1.79C 01 1.68C 01 1.82c 01 1.40c 01 1.46C-01 2.03c o1 9.31c 02
1.48E+04  4.39E+03 ( 3.14E-01) 1.99E+03 2.51E+03 5.06E+02  7.46E+01  3.15E+02 4.74E+01 ( 1.92E+00) 2.55E-01
1.47E+04  4.29E+03  1.17E-03* 2.03E+03 2.50E+03  4.89E+02 8.09E+01* 3.16E+02 4.55E+01  3.45E+00* 2.64E-01

19 .7255 .8065 .9052 1.0284 1.1859 1.3944 1.6829 2.1077 2.7939 4.0875 7.4249
13783.0 12399.7 11046.7 9724 .1 8432.3 7171.5 5942.1 47446 3579.2 2646.5 1346.8
4.75E-02 3.74E-02  1.04E-02 1.54E-03 2.92E-02 4.39E-02 1.086-02 9.88E-03 6.12E-02 2.61E-02 3.23e-03
1.0878 1.1186 1.1617 1.0975 1.1877 1.2353 1.3096 1.2408 1.3396 1.3973 4922
1.986-01 1.956-01  1.89e-01 1.97e-01 1.856-01 1.78E-01 1.65E-01 1.77E-01 1.59E-01 1.47E-01  1.65e-01
1.98E+04 1. 10E+04 2.04E+03 ( 2.23E+02) 2.44E+03 2.07e+03 2.48E+02 1.34E+02 2.86E+02 3.36E+01 ( 8.69E-01)
1.98E+04  1.08E+04  1.96E+03  2.51E+02* 2.4BE+03 2.06E+03  2.36E+02  1.41E+02* 2.86E+02 3.18E+01  3.33e+00*

20 .6739 L7432 .8262 .9276 1.0539 1.2154 1.4289 1.7238 2.1572 2.8548 4.1610
14839.4 13456.2 12103.2 10780.6 9488.7 8227.9 6998.6 5801.0 4635.7 3502.9 2403.3
4.00E-02 4.40E-02 2.74E-02 3.70E-03 5.91E-03 3.43E-02 3.71E-02 4.82E-03 1.51E-02 5.92E-02 1.86E-02
1.0674 1.0950 1.1272 1.1849 1.1398 1.1967 1.2443 1.3415 1.2580 1.3482 1.3772
2.00E-01 1.97E-01  1.94E-01 1.86E-01 1.92E-01 1.84E-01 1.76E-01 1.58E-01 1.74E-01 1.57E-0t  1.51E-01
2.12E+04  1.69E+04  7.37E+03  6.48E+02  7.54E+02 2.62E+03  1.60E+03  9.57E+01  1.85€+02 2.54E+02  2.40E+01
2.138+04  1.69E+04  7.25E+03  6.04E+02* 7.98E+02* 2,.65E+03  1.58e+03  8.B6E+01* 1.92E+402 2.54E+02  2.24E+01

21 .6300 .6901 7612 8464 .9504 1.0797 1.2450 1.4632 1.7639 2.2044 2.9097
.15873.0 14489.7 13136.7 11814.1 10522.3 9261.5 8032.1 6834.6 5669.2 4536.5 3436.8
2.988-02 4.11E-02 3.82E-02 1.78E-02 4.38E-04 1.16E-02 3.66E-02 2.95E-02 1.40E-03 1.97e-02 5.65€-02

1.0486 1.0743 1.1025 1.1370 1.2692 1.1573 1.2051 1.2539 1.4128 1.2681 1.35%94
2.026-01 1.99E-01  1.96E-01 1.92E-01 1.72E-01 1.90E-01 1.83E-01 1.756-01 1.44E-01 1.72E-01 1.55E-01
1.97E+04  2.02E+04  1.35E+04  4.41E+03 ( 6.12E+01) 1.34E+03 2.57E+03  1.16E+03 ( 2.15E+01) 2.21E+02 2.23E+02
1.986404  2.02E+04  1.34E+04  4.30E+03  4.93E+01* 1.39e+03  2.58E+03  1.14E+03  1.86E+01* 2.27e+02 2.22E+02

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 6. Radiative transition parameters for Ny a 'II,-X 12;. For each v'—v" band, the listed
quantities are Ayrpr (Um), vy (em™Y), quryrr, Fyrpn (A), Re(Fyprerr) (electric dipole moment
atomic wnits), and A, (s71) calculated by integrating [ 97, Re(r)th,n dr.

Ve
0

0
. 1450
68951.3
4.28E-02
1.1578
5.88E-03
9.83E+02

21416
70617.6
1.15€-01
1.1414
5.88E-03
2.85E+03

.1384
72256.1
1.70€-01
1.1258
5.88E-03
4.50E+03

1354
73866.9
1.83E-01
1.1109
5.88e-03
5.16E+03

L1325
75449.9
1.60E-01
1.0966
5.88£-03
4.82E+03

.1299
77005.4
1.228-01
1.0830
5.88E-03
3.90E+03

1273
78533.3
8.34E-02
1.0698
5.88-03
2.83c+03

1249
80033.8
5.28E-02
1.0572
5.88E-03
1.90E+03

1
.1501
66620.9
1.51E-01
1.1807
5.88E-03
3.14E+03

1464
68287.2
1.93E-01
1.1633
5.88E-03
4.31E+03

.1430
69925.8
9.74E-02
1.1463
5.88E-03
2.33e+03

1398
71536.5
1.26E-02
1.1278
5.88E-03
3.228+02

.1368
73119.6
6.01E-03
1.1238
5.88E-03

1.65E+02*

.1339
74675.1
4.61E-02
1.1053
5.88E-03
1.34E+03

L1312
76203.0
8.45€-02
1.0909
5.88E-03
2.62e+03

.1287
77703.5
9.92e-02
1.0776
5.88E-03
3.26E+03

2
.1555
64319.3
2.48€-01
1.2043
5.88E-03
4.63E+03

1515
65985.6
8.09€-02
1.1849
5.88E-03
1.636+03

L1479
67624.2
3.15e-03
1.1809
5.88E-03
6.83E+01*

. 1444
69234.9
7.50E-02
1.1553
5.88E-03
1.74E+03

L1412
70818.0
9.66E-02
1.1387
5.88E-03
2.40E+03

.1382
72373.5
4.72E-02
1.1226
5.88E-03
1.25€+03

L1353
73901.4
4.80E-03
1.1031
5.88E-03
1.34E+02*

L1326
75401.9
5.47E-03
1.1038
5.88€-03
1.64E+02*

3
.1612
62046.5
2.50E-01
1.2287
5.88£-03
4. 19403

.1570
63712.8
4.22E-04
1.2447
5.88E-03
7.45E+00*

L1530
65351.3
1.08e-01
1.1939
5.88E-03
2.10E+03

-16493
66962.1
6.95€-02
1.1750
5.88E-03
1.46E+03

. 1459
68545.2
6.19E-04
1.1333
5.88£-03
1.40E+01*

L1427
70100.6
3.36E-02
1.1485
5.88E-03
8.10E+02

-1396
71628.6
7.26E-02
1137
5.88E-03
1.87C+03

L1367
73129.1
5.67€-02
1.1165
5.88E-03
1.55e+03

J. Phys. Chem. Ref. Data, Vol. 21, No. 5, 1992

4
-1672
59802.4
1.73e-01
1.2541
5.88E-03
2.60E+03

L1627
61468.8
8.85E-02
1.2374
5.88£-03
1.44C+03

.1585
63107.3
8.58E-02
1.2157
5.88£-03
1.51E+03

. 1545
64718.1
3.72E-03

1.2126
5.88£-03
7.06E+01*

.1508
66301.1
7.76E-02
1.1843
5.88E-03
1.58E+03

L1474
67856.6
5.67€-02
1.1659
5.88E-03
1.24E+03

L1441
69384.5
2.81€-03
1.1396
5.88E-03
6.58C4101*

14
70885.0
1.71€-02
1.1427
5.88E-03
4.26E+02

5
1736
57587.2
8.77E-02
1.2806
5.88¢-03
1.17e+03

.1688
59253.5
1.87E-01
1.2618
5.88E-03
2.720403

L1642
60892.0
6.97E-04
1.2091
5.88E-03
1.10E+01*

-1600
62502.8
9.59E-02
1.2247
5.88-03
1.64E+03

-1560
64085.9
3.69E-02
1.2032
5.88E-03
6.79E+02

L1523
65641.3
8.64E-03
1.1985
5.88g-03
1.71E+02*

. 1489
67169.2
6.36E-02
1.1754
5.88E-03
1.350+03

L1456
68669.7
4.67E-02
1.1578
5.88E-03
1.06E+03

)
.1805
55400.7
3.35-02
1.3083
5.88E-03
3.99e+02

L1752
57067.0
1.76€-01
1.2880
5.88-03
2.28€+02

.1703
58705.6
6.68E-02
1.2709
5.886-03
9.47+02

.1658
60316.3
6.48E-02
1.2465
5.88E-03
9.96E+02

1616
61899.4
1.78E-02
1.2370
5.88E-03
2.96E+02

-1576
63454.9
7.89€-02
1.2132
5.88€-03
1.41E+03

.1539
64982.8
1.43E-02
1.1905
5.88€-03
2.740402

L1504
66483.3
1.33e-02
1.1879
5.88E-03
2.73E+02

7
.1878
53243.1
9.88E-03
1.3373
5.88E-03
1.04E+02*

.1821
54909.4
1.02E-01
1.3155
5.88E-03
1.19E+03

.1768
56547.9
1.67E-01
1.2958
5.88E-03
2.11E+03

71y
58158.7
3.37E-04
1.3311
5.88e-03
4 .65E+00*

-1674
59741.8
9.74E-02
1.2558
5.88E-03
1.45E+03

.1631
61297.2
7.10E-03
1.2262
5.88E-03
1.15E+02*

.1592
62825.2
4.17€E-02
1.2234
5.88E-03
7.250002

L1555
64325.7
5.68E-02
1.2027
5.88E-03
1.06E+03

8
.1956
51114.4
2.28€-03
1.3680
5.88E-03
2.13E+01*

.1895
52780.7
4.14E-02
1.3445
5.88E-03
4.27EY02

.1838
54419.2
1.61E-01
1.3230
5.88E-03
1.82E+03

L1785
56030.0
8.24E-02
1.3047
5.88E-03
1.02E+03

1736
57613.1
3.41E-02
1.2768
5.88E-03
4.57E+02

. 1690
59168.5
4.92E-02
1.2658
5.88E-03
7.14E+02

.1648
60696.5
5.36E-02
1.2420
5.88£-03
8.40E+02

.1608
62197.0
1.47E-03
1.2533
5.88E-03
2.48E+01*

9
.2040
49014.6
4.12E-04
1.4005
5.88E-03
3.40E+00*

1973
50681.0
1.23e-02
1.3751
5.88E-03
1.12e+02

L1911
52319.5
9.23e-02
1.3518
5.88E-03
9.26E+02

. 1854
53930.2
1.66E-01
1.3308
5.88E-03
1.83E+03

.1801
55513.3
1.12E-02
1.3197
5.88E-03
1.35E+02

1752
57068.8
8.44E-02
1.2873
5.88E-03
1.10E+03

1767
58596.7
2.90E-03
1.2904
5.88E-03
4£.09E+01*

L1664
60097.2
6.84E-02
1.2519
5.88E-03
1.04E+03

10
.2130
46943.9
5.88£-05
1.4351
5.88E-03
4.26E-01*

.2057
48610.2
2.75E-03
1.4076
5.88E-03
2.21E+01*

L1990
50248.8
3.56€E-02
1.3824
5.88E-03
3.16E+02

L1928
51859.5
1.42E-01
1.3594
5.88€-03
1.39€E+03

.1871
53442.6
1.14E-01
1.3393
5.88£-03
1.22E+03

.1818
54998.1
6.09E-03
1.3002
5.88£-03
7.10E+01*

L1769
56526.0
8.13E-02
1.2967
5.88£-03
1.03e+03

L1723
58026.5
1.31-02
1.2671
5.88£-03
1.80E+02
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Table 6. Radiative transition parameters for Ny a 1II_(,—X IE;'. For each v'—v" band, the listed
quantities are Ayryr (M), vy (cm™Y), gyign, Fyrpn (A), Ro(Fyiyn) (electric dipole moment
atomic units), and A,s,» (s71) calculated by integrating [ 9%, R.(r)th,»dr. — Continued

vizve 1" 12 13 14 15 16 17 18 19 20 21
0 .2227 .2332 . 2445 .2567 .2701 .2846 .3006 .3181 3375 .3590 .3830
44902.3 42889.9 40906.7 38953.0 37028.9 35134.3 33269.6 31434.9 29630.3 27856.0 26112.1
6.59E-06 5.75E-07 3.86E-08 1.95E-09 7.20E-11 1.B5E-12 2.18E-14 3.24E-16 4.19E-16 2.46E-16 3.30E-17
1.4724 1.5129 1.5575 1.6076 1.6641 1.7306 1.9218 1.8591 1.2575 1.2008 1.2536
5.886-03 5.886-03 5.888-03 5.88£-03 5.88£-03 5.88E-03 5.886-03 5.886-03 5.886-03 5.88£-03 5.88E-03
4.18E-02* 3.18E-03* 1.85E-04* 8.06E-06* 2.56E-07* 5.63E-09* 5.62E-11* 7.06E-13* 7.64E-13* 3.72E-13% 4. 12E-14%

1 2147 2244 2349 2662 .2584 2717 .2862 .3021 .3195 .3387 .3600
46568.6 44556.2 42573.1 40619.4 38695.2 36800.7 34936.0 33101.2 31296.6 29522.3 27778.5
4.69E-04  6.14E-05 6.15E-06 4.66E-07 2.62E-08 1.06E-09 2.92e-11 5.03E-13  3.06E-15 7.35E-17  1.74E-17
1.4423 1.4797 1.5203 1.5651 1.6155 1.6739 1.7440 1.833 2.1335 1.6000 1.2260
5.88e-03 5.88e-03 5.88:-03 5.88e-03 5.88e-03 5.88E-03 S5.88e-03 5.88€-03 5.88£-03 5.888-03 5.88e-03
3.32E+00* 3.81E-01* 3.32E-02* 2.19E-03* 1.06E-04* 3.69E-06* 8.73E-08* 1.28E-09* 6.57E-12* 1.32E-13* 2.61E-14*

2 2074 .2165 .2262 .2366 L2479 .2602 2734 .2879 .3036 -3209 .3399
48207.1 46194.7 44211.6 42257.9 40333.7 38439.2 36574.5 34739.8 32935.1 31160.8 29417.0
9.836-03 2.00E-03 3.06E-04 3.50E-05 2.99E-06 1.B6E-07 B.24E-09 2.45E-10 4.61E-12 4.03E-14 4.97E-16
1.4149 1.4496 1.4871 1.5278 1.5729 1.6236 1.6828 1.7551 1.8384 2.0007 .8867
5.88£-03 5.88E-03 5.88E-03 5.88E-03 5.886-03 5.88-03 5.88e-03 5.88E-03 5.88£-03 5.888-03 5.88E-03
7.72E401%  1.38E+01* 1.85E+00* 1.85e-01* 1.37£-02* 7.42E-04* 2.826-05* 7.18E-07* 1.15E-08* 8.54E-11* 8.86E-13*

3 .2007 .2092 .2182 .2280 .2384 .2497 .2619 2751 .2895 .3051 .3223
49817.9 47805.5 45822.4 43868.7 41944.5 40050.0 38185.3 36350.5 34545.9 32771.6 31027.7
7.25E-02 2.49E-02 6.07E-03 1.08£-03 1.41E-04 1.35E-05 9.326-07 4.51E-08 1.43E-09 2.74E-11  2.80E-13
1.3898 1.4223 1.4571 1.4946 1.5355 1.5808 1.6320 1.6916 1.7658 1.8618 1.9756
5.88E-03 5.B8E-03 5.88E-03 5.B8E-03 5.88E-03 5.88E-03 5.83e-03 5.88e-03 S5.88E-03 5.88E-03 5.88E-03
6.28E+02  1.91E+02  4.09E+01* 6.3BE+00* 7.29E-01* 6.07E-02* 3.64E-03* 1.52E-04* &.14E-06* 6.76E-08* 5.85E-10*

4 L1945 .2025 .2109 .2200 2297 .2402 .2515 .2636 .2768 2911 .3066
51401.0 49388.6 476405.4 45651.7 43527.5 41633.0 39768.3 37933.6 36129.0 34354.7 32610.8
1.64E-01  1.15€-01 4.97E-02 1.46E-02 3.01E-03 4.49E-04 4.B2E-05 3.68E-06 1.93E-07 6.61E-09 1.29E-10
1.3672 1.3975 1.4299 1.4647 1.5023 1.5434 1.5889 1.6405 1.7008 1.7759 1.8809
5.886-03 5.88E-03 5.88E-03 5.886-03 5.88£-03 5.88t-03 5.88£-03 5.886-03 5.886-03 5.88£-03 5.88&-03
1.56E+03  9.71E+02 3.71E+02 9.58E+01 1.74E+01* 2.27€+00* 2.12E-01* 1.41E-02* 6.39E-04* 1.88E-05* 3.14E-07*

5 .1888 -1963 .2042 2127 .2218 .2315 .2420 .2532 .2654 .2785 .2927
52956.4 50944.0 48960.9 47007.2 45083.0 43188.5 41323.8 39489.1 37684 .4 35910.1 34166.3
4.48BE-02  1.46E-01  1.49E-01 8.26E-02 2.93E-02 7.08E-03 1.20E-03 1.44E-04 1.21E-05 6.93E-07 2.52E-08
1.3497 1.3755 1.4054 1.4377 1.4725 1.5101 1.5514 1.5972 1.6492 1.7105 1.787
5.88£-03 5.886-03 5.88E-03 5.88E-03 5.88E-03 5.88E-03 5.88€-03 5.88E-03 5.886-03 5.88E-03 5.88E-03
4.66E+02  1.35E+403  1.22E+03 6.01E+02  1.88E+02 3.99E+01* 5.94E+00* 6.22E-01* 4.55E-02* 2.25E-03* 7.05E-05*

6 .1835 .1906 .1981 .2060 L2145 .2236 2334 .2438 .2550 L2671 .2802
54484.4 52471.9 50488.8 48535.1 46610.9 44716.4 42851.7 41017.0 39212.4 37438.0 35694.2
4.77e-02  3.37E-03 9.64E-02 1.60E-01 1.18E-01 5.10E-02 1.456-02 2.80E-03 3.77E-04 3.49E-05 2.15E-06
1.3186 1.3761 1.3846 1.4135 1.4456 1.4804 1.5181 1.5595 1.6056 1.6582 1.7204
5.88£-03 5.88e-03 5.88£-03 5.88E-03 5.88-03 5.88E-03 5.88E-03 5.88t-03 5.88E-03 5.88£-03 5.886-03
5.40E+02 3.41E+01* 8.69E+02 1.28E+03  8.35E+02 3.19e+02 7.97e+01  1.35E+01* 1.59E+00* 1.28E-01* 6.86E-03*

7 .1786 .1853 .1923 .1999 .2079 L2164 .2255 .2352 .2456 .2568 .2689
55984.9 - 53972.4 51989.3 50035.6 48111.4 46216.9 44352.2 42517.5 40712.9 38938.5 37194.7
5.65E-U¢  B.24E-02 B.51E-03  4.05E-02 1.43E-01 1.46E-01 7.87e-02 2.63E-02 5.83E-03 8.78E-04 8.92E-05
1.3077 1.3288 1.3429 1.3958 1.4221 1.4538 1.4885 1.5263 1.5678 1.6142 1.6673
5.88E-03 5.88E-03 5.88E-03 5.88¢-03 5.88E-03 5.88E-03 5.886-03 5.88£-03 5.88£-03 5.88e-03 5.88E-03
4.46E402  9.08E+02  8.1BE+01* 3.55E+02 1.12E+03  1.01E+03  4.81E+02  1.42E+402  2.76E+01* 3.63E+00* 3.22€-01*
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Table 6. Radiative transition parameters for Ny a 'TI,~X 12;’. For each v'-v” band, the listed

quantities are Ayryu (pm), vyrpr (em™Y), guryrr, Fyprgn (A), Re(Fyryn) (electric dipole moment
atomic units), and Ay (s71) calculated by integrating [ ¢%, R.(r)iyndr. ~ Continued

Vi
8

10

13

0
1227
81507.0
3.15e-02
1.0450
5.88E-03
1.20E+03

.1206
82952.9
1.79€-02
1.0333
5.88E-03
7.17e+02

.1185
84371.6
%.83E-03
1.0220
5.88E-03
4. 14E+02%

.1166
85763.4
5.26E-03
1.0
5.88E-03
2.32E+02*

21148
87128.3
2.75e-03
1.0005
5.88E-03
1.27e+02*

.1130
88466.4
1.41E-03
.9903
5.88£-03
6.86E+01*

111
89777.9
7.19-04
.9805
5.88€-03

3.65E401*

.1098
91062.9
3.63E-04
.9710
5.88£-03
1.92E+01*

1
.1263
79176.6
9.21E-02
1.0648
5.88E-03
3.20E+03

.1240
80622.5
7.37e-02
1.0527
5.88E-03
2.71E+03

L1219
82041.3
5.32E-02
1.0409
5.88€-03
2.06E403

L1199
83433.1
3.56€E-02
1.0297
5.88E-03
1.45E+03

1179
84797.9
2.26€E-02
1.0188
5.88E-03
9.64E+02

L1161
86136.1
1.37e-02
1.0084
5.88E-03
6.13E+02

L84
87447.6
8.05E-03
.9983
5.88€-03

3.77E+02%

127
88732.6
4.61E-03
.9885
5.88E-03
2.26E+02*

2
.1301
76875.0
3.30€-062
1.0865
5.88E-03
1.05e+03

Rrigg
78320.9
6.04E-02
1.0730
5.88E-03
2.03e+03

L1254
79739.7
T.34E-02
1.0606
5.88E-03
2.61E403

.1233
81131.5
7.15€-02
1.0489
5.88€-03
2.68E+03

-1212
82496.4
6.05€-02
1.0376
5.88£-03
2.38E+03

-1193
83834.5
4.64E-02
1.0268
5.88£-03
1.92E+03

1174
85146.0
3.326-02
1.0163
5.88E-03
1.43E+03

L1157
86431.0
2.26t-02
1.0063
5.88E-03
1.01E+03

3
-1340
74602.2
1.86E-02
1.1009
5.88E-03
5.40E+02

1315
76048.1
1.69E-04
1.0522
5.88E-03
5.20E+00*

.1291
77466.9
9.44£-03
1.0840
5.88E-03
3.07e+02*

.1268
78858.6
3.15e-02
1.0695
5.88E-03
1.08E+03

L1247
80223.5
5.06E-02
1.0572
5.88£-03
1.83E+03

-1226
81561.6
5.93e-02
1.0458
5.88E-03
2.25E+03

-1207
82873.1
5.79e-02
1.0349
5.88E-03
2.31E+03

.1188
84158.2
5.00E-02
1.0245
5.88£-03
2.09E+03
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4
.1382
72358.1
5.32E-02
1.1256
5.88E-03
1.41E+03

21355
73804.1
5.48E-02
1.1109
5.88E-03
1.54E+03

L1329
75222.8
2.81E-02
1.0965
5.88£-03
8.37E+02

.1305
76614.6
4.64E-03
1.0794
5.88E-03
1.46E+02*

.1282
77979.5
1.10E-03
1.0897
5.88E-03
3.67E+01*

-1261
79317.6
1.38€-02
1.0673
5.88E-03
4.82E+02

1240
80629.1
3.12e-02
1.0547
5.88E-03
1.14E+03

1221
81914.1
&4.42E-02
1.0435
5.88E-03
1.70E+03

5
- 1426
70142.9
4.12E-03
1.1347
5.88E-03
9.96E+01*

.1397
71588.8
9.31E-03
1.1380
5.88E-03
2.39E+02%

.1370
73007.6
3.92e-02
1.1202
5.88e-03
1.07e+03

L1344
74399.3
4.91E-02
1.1059
5.88E-03
1.42E+03

-1320
75764.2
3.29€-02
1.0924
5.88e-03
1.00E+03

1297
77102.3
1.09€-02
1.0781
5.88E-03
3,49E+02

1275
78413.8
2.50E-04
1.0398
5.88E-03
8.44E+00*

L1255
79698.8
4.29E-03
1.0677
5.88-03
1.52e+02*

[
L1472
67956.4
5.46€E-02
1.1674
5.88E-03
1.20E+03

1441
69402.3
3.93e-02
1.1505
5.88€-03
9.20E+02

L1412
70821.1
4.85€-03
1.1293
5.88£-03

1.21E+02*

.1385
72212.9
5.11E-03
1.1346
5.88E-03

1.35e+02*

L1359
73577.7
2.89E-02
1.1156
5.88£-03
8.06E+02

.1335
74915.9
4.24E-02
1.1017
5.88E-03
1.25E+03

.1312
76227.4
3.46E-02
1.0888
5.88£-03
1.07E+03

.1290
77312.4
1.65e-02
1.0758
5.88E-03
5.38E+02

7
-1520
65798.8
4.27e-03
1.1756
5.88E-03
8.52E+01*

.1487
67244.7
1.66E-02
1.1791
5.88E-03
3.53E+02

L1456
68663.5
4.77E-02
1.1603
5.88E-03
1.08E+03

.1427
70055.3
3.39e-02
1.1441
5.88E-03
8.16E+02

. 1400
71420.1
5.42€-03

1.1245
5.88E-03
1.38E+02*

1374
72758.2
2.59€-03
1.1332
5.88¢-03
7.00E+01*

.1350
74069.7
2.10E-02
1.1119
5.88e-03
5.97E+02

327
75354.8
3.57£-02
1.0983
5.88E-03
1.07e+03

8
1571
63670.1
5.14E-02
1.2126
5.88E-03
9.29E+02

.1536
65116.0
3.76E-02
1.1930
5.88E-03
7.28E+02

.1503
66534.8
6.68E-04
1.1476
5.88E-03
1.38E+01*

L1472
67926.5
1.84E-02
1.1716
5.88E-03
4.04E+02

. 1443
69291.4
4.20E-02
1.1541
5.88€-03
9.78£+02

L1416
70629.5
3.00€-02
1.1386
5.88E-03
7.39E+02

.1390
71941.0
6.07e-03
1.1205
5.88E-03
1.58E+02*

L1366
73226.1
1.04E-03
1.1358
5.88E-03
2.87E+01*

9
L1624
61570.3
1.59€-02
1.2272
5.88e-03
2.59E+02

.1587
63016.3
1.32E-02
1.2258
5.88E-03
2.31£+02

.1552
64435.0
4.98t-02
1.2033
5.88E-03
9.33e+02

-1519
65826.8
2.38E-02
1.1841
5.88E-03
4.76E+02

-1488
67191.7
2.81E-06
1.6827
5.88E-03
5.98E-02*

. 1459
68529.8
1.88E-02
1.1653
5.88€-03
4 .24E+02

L1432
69841.3
3.71e-02
1.1488
5.88E-03
8.86E+02

. 1406
71126.3
2.72e-02
1.1340
5.88E-03
6.85E+02

10
.1681
59499.6
3.42E-02
1.2628
5.88€-03
5.05+02

L1641
60945.5
4.94E-02
1.2397
5.88E-03
7.84E402

. 1603
62364.3
1.166-03
1.1953
5.88E-03
1.96E+01*

.1568
63756.1
2.45E-02
1.2145
5.88£-03
4.45E+02

.1536
65120.9
4.31E-02
1.1951
5.88€-03
8.33e+02

.1505
66459.1
1.48E-02
1.1759
5.88£-03
3.05e+02

L1476
67770.6
3.79E-04
1.21M1
5.88£-03

8.26E+00*

L1448
69055.6
1.81E-02
1.1599
5.88E-03
4.185+02
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Table 6. Radiative transition parameters for Ny a 'T,—X 12;. For each v'-v” band, the listed

quantities are Ayryo (pm), vy (cm™1), gy, Fyiyn (A), Re(7yiym) (electric dipole moment
atomic units), and Ay, (s7!) calculated by integrating [ ¥ Re(r)dpyndr. ~ Continued

AN
8

11

14

15

1 12
L1740 .1804
57458.0 55445.6
5.11E-02  2.34E-03
1.2809 1.3373
5.88E-03 5.88E-03
6.79E+02  2.T9E+01*

.1698 .1758
58903.9 56891.5
2.26E-03  6.43E-02
1.2902 1.2912
5.88£-03 5.88e-03
3.24E+01* 8.29E+02

.1658 715
60322.7 58310.3
5.07E-02 8.93E-03

1.2500 1.2611
5.88E-03  5.88-03
7.79E+02  1.24E+02*

-1620 .1675
61714.4 59702.0
2.46E-02  2.15E-02
1.2279 1.2621
5.88E-03 5.88e-03
4.05e+402  3.21E+02

.1585 -1638
63079.3 61066.9
1.156-03  4.51E-02
1.2472 1.2393
5.88E-03 5.88e-03
?_02F+01% 7 _20E+02

L1552 L1602
64417 .4 62405.0
3.06E-02 8.52E-03
1.2058 1.2148
5.88E-03 5.88E-03
5.73E+02  1,45E+02*

.1521 1562
65728.9 63716.5
3.54E-02 6.22E-03
1.1879 1.2221
5.886-03 5.88E-03
7.04E+02  1.13E+02*

. 1492 .1538
67014.0 65001.5
9.41E-05  5.21E-02
1.1685 1.1987
5.886-03 5.88€-03
1.98e+02*  6.17E+02

13
.1870
53462.5
7.72E-02
1.3385
5.88E-03
8.27e+02

.1821
54908.4
8.99E-03
1.3033
5.88€E-03
1.04E+02*

AT
56327.1
4.01E-02
1.3020
5.88E-03
5.02e+02

L1733
57718.9
3.78E-02
1.2768
5.88£-03
5.09E+02

1693
59083.8
5.86E-04
1.3127
5.88€-03
B_L7E+Q0*

L1655
60421.9
3.59€-02
1.2502
5.88€-03
5.54E+02

L1620
61733.4
3.12e-02
1.2296
5.88€-03
5.156+02

L1587
63018.4
1.53E-05
1.1925
5.88E-03
2.69E+01

14
-1941
51508.8
4.34E-02
1.3604
5.88E-03
4.15E+02

.1888
52954.7
4.11E-02
1.3496
5.88£-03
4.28E+02

.1839
54373.4
4.03E-02
1.319%9
5.88E-03
4 .54E+02

-1793
55765.2
8.48E-03
1.3193
5.88€-03
1.03g+02*

1750
57130.1
5.12e-02
1.2877
5.88E-03
&.68E+02

1710
58468.2
9.56E-03
1.2598
5.88E-03
1.34E+02*

673
59779.7
1.09€-02
1.2648
5.88€-03
1.63E+02

.1638
61064.7
3.81E-02
1.2407
5.88E-03
6.08E+02

15
2017
49584.6
5.16E-03
1.4199
5.88E-03
4. 41E+01*

-1960
51030.5
7.55e-02
1.3712
5.88E-03
7.03E+02

-1907
52449.3
7.48e-03
1.3691
5.88€-03
7.56E+01*

.1857
53841.0
6.08E-02
1.3309
5.88E-03
6.64E+02

.18
55205.9
1.19€-03
1.2724
5.88€-03
1.40E+01*

L1769
56544.0
3.54E-02
1.2990
5.88€-03
4.48E+02

1728
57855.5
3.29€-02
1.2751
5.88e-03
4.46E+02

L1691
59140.5
B.4/E-U>
1.1331
5.88E-03
1.23E+00*

16
.2097
47690.1
1.03€-01
1.4315
5.88£-03
7.82E+02

.2035
49136.0
3.34E-03
1.3729
5.88g-03
2.7TE+01*

.1978
50554.7
8.02E-02
1.3813
5.88E-03
7.26E+02

.1925
51946.5
1.67e-03
1.3197
5.88e-03
1.64E+01*

.1876
53311.4
5.17e-02
1.3417
5.88E-03
5_49E+02

.1830
54649.5
2.06E-02
1.3126
5.88e-03
2.35e+02

1787
55961.0
9.66E-03
1.3154
5.88€-03
1.19E+02*

747
57246.0
4.20E-02
1.2865
5.88€-03
5.53e+02

17
.2182
45825.4
1.59€-01
1.4623
5.88E-03
1.07€+03

.2115
47271.3
5.45£-02
1.4424
5.88E-03
4.03E+02

.2054
48690.0
2.85E-02
1.4019
5.88E-03
2.30E+02

L1997
50081.8
5.64E-02
1.3920
5.88E-03
4 .96E+02

1944
51446.7
2.27e-02
1.3578
5.88€-03
217402

1894
52784.8
2.386-02
1.3547
5.88E-03
2.45E+02

L1849
54096.3
4.33€-02
1.3256
5.88E-03
4 .80E+02

-1806
55381.3
T.8YE-Ue
1.2083
5.88£-03

2.25E+00*

18 19 20 21
.2273 .2370 L2475 .2586
43990.6 42186.0 40411.7 38667.8
1.096-01  4.34E-02 1.10E-02  1.86E-03
1.4968 1.5346 1.5763 1.6230
5.88E-03 5.88e-03 5.88E-03 5.88E-03
6.51E+02  2.28E+02 5.10E+01  7.53E+00*

.2201 .2292 .2389 .2493
45436.5 43631.9 41857.6 40113.8
1.526-01  1.37e-01  6.56E-02 1.92E-02
1.4712 1.5053 1.5431 1.5850
5.88E-03 5.88e-03 5.88E-03 5.88E-03
9.97e+02  7.97e+02 3.37E+02  8.69E+01

.2134 .2220 231 .2408
46855.3 45050.7 43276.4 41532.5
1.59e-02  1.24E-01 1.56E-01 9.15E-02

1.4590 1.4806 1.5141 1.5518
5.886-03 5.886-03 5.88E-03 5.88E-03
1.158+02 7.97e+02 8.87E+02 4.59E+02

.2073 .2153 .2239 .2330
48247.1 46442.4 44668.1 42924.3
6.07€-02  1.42E-04 B.458-02  1.62-01
1.4143 1.6356 1.4911 1.5233
5.88e-03 5.88E-03 5.88E-03 5.88E-03
4.78e+02  9.96E-01* 5.27e+02  8.97E+02

.2016 .2092 .2172 .2258
49611.9 47807.3 46033.0 44289.2
2.276-02  7.92E-02 9.30E-03  4.35E-02
1.4059 1.4250 1.4362 1.5041
5.88E-03 5.88E-03 5.88E-03 5.88£-03
1.956+02 6.07E+02  6.36E+01* 2.65E+02

L1963 .2035 .21 .2192
50950.1 49145.4 473711 45627.3
4.91E-02  1.76E-03 7.40E-02  3.48E-02
1.5709 T1.4484 1.4357 1.4504
5.886-03 5.88€-03 5.88E-03 5.88£-03
4,55E+02  1.46E+01* 5.51E+02  2.32E+02

.1013 1982 . 2084 .2130
52261.6 50456.9 48682.6 46938.8
2.41E-03  5.87E-02 4.64E-03  4.94E-02
1.3872 1.3821 1.3834 1.4473
5.88E-03 5.88e-03 5.88E-03 5.88E-03
2.41E+01* 5.20E+402  3.75E+01* 3.58E+02

.1868 L1933 .2001 2074
53546.6 51742.0 49967.6 48223.8
4.66E-02 3.75e-03 &4.53E-02 2.56E-02
1.3369 1.3358 1.3938 1.4093
5.88£-03 5.886-03 5.886-03 5.88£-03
5.02E+02  3.64E+01* 3.96E+02 2.01E+02
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Table 6. Radiative transition parameters for Ny a 'II;-X 'EZ}. For each v'—v” band, the listed
quantities are Ayryn (um), Vyryn (cm™Y), quryi, Fyrpn (A), Re(Fyryr) (electric dipole moment
atomic units), and Aypr (s71) calculated by integrating [ 4%, Re(r)tyn dr. — Continued

viyve
16

19

20

21

0
.1083
92321.6
1.82E-04
.9618
5.88e-03
1.01E+01*

.1069
93554.2
9.16E-05
.9530
5.88£-03
5.25E+00*

.1055
94760.7
4.61E-05
L9445
5.88E-03
2.TSE+00*

.1042
95941.5
2.326-05
.9363
5.88E-03
1.44E+00*

.1030
97096.5
1.18E-05
.9285
5.88E-03
7.57E-01*

.1018
98226.2
6.04E-06
9211
5.88E-03
4.01E-01*

1
11
89991.3
2.59€-03
9791
5.88E-03
1.32E+02*

.1096
91223.8
1.44E-03
.9700
5.88E-03
7.66E+01*

.1082
92430.4
7.92E-04
.9613
5.88g-03
4.38E+01*

.1068
93611.1
4.34E-04
.9528
5.88E-03
2.49E+01*

.1055
94766.2
2.37e-04
.9448
5.88E-03
1.41E+01*

.1043
95895.8
1.29E-04
.9370
5.88E-03
7.99€+00*

2
.1140
87689.7
1.46E-02
9966
5.88E-03
6.88E+02

1125
88922.2
9.17e-03
.9873
5.88E-03
4.52E+02%

L1110
90128.8
5.64E-03
.9783
5.88E-03
2.89E+02*

.1095
91309.5
3.40E-03
.9696
5.88E-03
1.82E+02*

.1081
92464.6
2.03e-03
9613
5.88£-03
1.12E+02*

.1068
93594.2
1.20E-03
29533
5.88E-03
6.89E+01*

3
17
85416.9
3.97e-02
1.0145
5.88¢-03
1.73E+03

.1154
86649.4
2.96E-02
1.0049
5.88E-03
1.35E+03

.1138
87856.0
2.10E-02
9956
5.88E-03
9.98E+02

123
89036.7
1.44E-02
.9867
5.88£-03
7.11€+02

.1109
90191.8
9.57€-03
.9781
5.88E-03
4.92E+02*

-1095
91321.4
6.23E-03
.9698
5.88E-03
3.33e+02*
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4
.1202
83172.8
4.96E-02
1.0329
5.88€-03
2.00E+03

.1185
84405.4
4.80E-02
1.0229
5.88£-03
2.02e+03

.1168
85611.9
4.20E-02
1.0133
5.88£-03
1.85E+03

.1152
86792.6
3.42E-02
1.0041
5.88E-03
1.56E+03

1137
87947.7
2.63E-02
.9952
5.88E-03
1.25e+03

123
89077.4
1.94€-02
.9867
5.88E-03
9.63E+02

5
.1235
80957.5
1.68E-02
1.0532
5.88€-03
6.23E+02

1217
82190.1
2.99€-02
1.0420
5.88e-03

- 1.16E+03

1199
83396.6
3.88E-02
1.0317
5.88E-03
1.58E+03

.1182
84577.4
4.21E-02
1.0220
5.886-03
1.78E+03

1166
85732.5
4.05€-02
1.0128
5.88E-03
1.79E+03

.1151
86862.1
3.586-02
"1.0039
5.88E-03
1.64E+03

6
.1270
78771.1
2.93E-03
1.0593
5.88E-03
1.00E+02*

.1250
80003.6
4.20€E-04
1.0821
5.88£-03
1.51E+01*

1231
81210.2
7.19€-03
1.0534
5.88E-03
2.70E+02*

1214
82390.9
1.79€-02
1.0415
5.88E-03
7.01E+02

1197
83546.0
2.77E-02
1.0312
5.88E-03
1.13E+03

L1181
84675.6
3.38e-02
1.0218
5.88e-03
1.44E+03

7
.1305
76613.5
3.41E-02
1.0859
5.88€-03
1.07e+03

.1285
77846.0
2.08E-02
1.0737
5.86e-03
6.89E+02

.1265
79052.6
7.11g-03
1.0605
5.88E-03
2.46E+02%

1246
80233.3
3.42E-04
1.0291
5.88€-03
1.24E+01*

L1229
81388.4
1.84€-03
1.0581
5.88€-03
6.95E+01*

1212
82518.0
8.81E-03
1.0423
5.88E-03
3.4TE+02*

8
L1343
74484.8
1.47E-02
1.1090
5.88e-03
4.24E+02

1321
75717.3
2.91E-02
1.0956
5.88€-03
8.8B4E+02

.1300
76923.9
3.20g-02
1.0836
5.88€-03
1.028+03

.1280
78104.6
2.37e-02
1.0721
5.88E-03
7.91€+02

.1262
79259.7
1.16E-02
1.0604
5.88e-03
4.05E+02

1244
80389.3
2.70e-03
1.0455
5.88E-03
9.B4E+01*

9
.1382
72385.0
6.94E-03
1.1173
5.88E-03
1.84E+02*

.1358
73617.6
2.02E-04
1.1563
5.88E-03
5.64E+00%

L1336
748241
9.54E-03
1.1072
5.88E-03
2.80E+02*

1316
76004.8
2.27E-02
1.0936
5.88E-03
6.98E+02

1296
77159.9
2.87E-02
1.0820
5.88E-03
9.226+02

1277
78289.6
2.49E-02
1.0711
5.88€-03
8.38£+02

10
.1422
70314.3
3.30E-02
1.1443
5.88e-03
8.04E+02

.1398
71546.8
2.53e-02
1.1302
5.88E-03
6.49E+02

375
72753.4
8.08E-03
1.1148
5.88E-03
2.18E+02*

.1353
73934.1
1.62E-05
.9604
5.88E-03
4.59E-01*

1332
75089.2
5.46E-03
1.1068
5.88E-03
1.626+02*

L1312
76218.8
1.66E-02
1.0925
5.88E-03
5.16E+02
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Table 6. Radiative transition parameters for Ny a 'II;-X '£F. For each v'—v” band, the listed
quantities are Agryr (M), vyrgr (em™), gyryn, Fyign (JOX), Re(Fyry) (electric dipole moment
atomic units), and A, (s71) calculated by integrating fw:/]{e(r)v/)rn dr. — Continued

Vi 11 12 13 14 15 16 17 18 19 20 21
16 L1465 -1509 .1556 .1605 .1656 1709 1766 -1825 .1887 .1952 .2021
68272.7 66260.3 64277 .1 62323.4 60399.2 58504.7 56640.0 54805.3 53000.7 51226.3 49482.5
8.64E-04 2.87E-02 1.12E-02 1.86E-02 2.19€-02 1.28E-02 2.81E-02 1.34E-02 2.89E-02 2.31-02 2.03E-02
1.1907 1.1817 1.2121 1.2205 1.2527 1.2617 1.2984 1.3080 1.3493 1.3618 1.4083
5.88e-03 5.88£-03 5.88E-03 5.88E-03 5.88t-03 5.88£-03 5.88£-03 5.886-03 5.88E-03 5.88£-03 5.88E-03
1.93e+01* 5.84E+02 2.09E+02 3.15E+02 3.38E+02 1.B0E+02 3.576+02 1.55E+02 3.02E+02 2.18E+02 1.73E+02

17 . 1439 . 1482 .1526 L1573 .1623 1674 L1728 .1785 . 1844 L1906 1972
69505.2 67492.8 65509.7 63556.0 61631.8 59737.3 57872.6 56037.8 54233.2 52458.9 50715.1
1.676-02  6.36E-03 3.09E-02 2.41E-10 3.30E-02 3.12E-03 3.14E-02 7.16E-03 3.31E-02 7.326-03 4.20E-02
1.1555 1.1619 1.1926  -63.3420 1.2326 1.2755 1.2757 1.3164 1.3227 1.36%90 1.3752
5.886-03 5.88E-03 5.88£-05 5.88E-03 5.886-03 5.88E-03 5.88€-03 5.88E-03 5.88E-03 5.88E~03 5.886-03
3.936+02  1.37E+02* 6.08E+02  4.33E-06% 5.42E+02 4.66E+01* 4.27e+02 8.82E+01* 3.70E+02  7.40E+01* 3.84E+02

18 L1414 1456 .1499 .1544 1591 1641 1693 1747 -1804 .1863 L1926
70711.8 &B699_3 66T16.2 64762.5 6£2838.3 60943.8 59079.1 S§7244.4 55439.8 536A5_4 51921.6
2.93E-02 1.09E-03  2.35E-02 1.44E-02 9.98E-03 2.73E-02 2.376-03  3.45E-02 3.06E-04 3.93E-02 2.20E-04
1.1406 1.1827 1.1765 1.2052 1.2116 1.2442 1.2400 1.2874 1.2306 1.3347 1.24M
5.886-03 5.88E-03 5.886-03 5.88£-03 5.88£-03 5.886-03 5.886-03 5.886-03 5.88£-03 5.88E-03 5.88E-03
7.27E+02  2.47E+01* 4 .BPE+02  2.TLE+02 1. 73E+02* 4. 34E+02  3.426+01* 4.53E+02  3.65E400* 4.26E+402  2.16E+00*

19 L1391 21431 L1473 L1516 L1562 .1610 .1659 1712 1766 .1823 .1883
71892.5 69880.1 67897.0 65943.2 64019.1 62124.6 60259.8 58425.1 56620.5 54846.2 53102.3
2.40E-02  1.47€-02 4.78E-03 2.85E-02 6.91E-04 2.60E-02 9.44E-03 1.77E-02 1.97E-02 1.21E-02 2.69E-02
1.1271 1.1521 1.1566 1.1877 1.2440 1.2256 1.2592 1.2653 1.3003 1.3072 1.3474
5.88¢-03 5.88£-03 5.88e-03 5.88£-03 5.886-03 5.88e-03 5.88¢-03 5.88t-03 5,88£-03 5.88-03 5.88E-03
6.264E+02  3.51E+02  1.05+02* 5.73E+02  1.27E+01* 4.37E+02  1.456+02* 2.47e+02 2.51E+02  1.396+02  2.83E+02

20 1369 .1408 .1448 21490 L1534 L1580 .1628 .1678 731 L1786 L1843
73047.6 71035.2 69052.0 67098.3 65174.1 63279.6 61414.9 59580.2 S7775.6 56001.3 54257.4
9.51-03 2.60E-02 9.87e-04 2.00E-02 1.58E-02 5.09E-03 2.80E-02 4.22E-06 3.02E-02 3.34E-03 2.85E-02
1.1130 1.1377 1.1796 1.1722 1.1999 1.2026 1.2373 1.8198 1.2782 1.3242 1.3223
5.88£-03 5.88£-03 5.88E-03 5.88£-03 5.88£-03 5.88E-03 5.88£-03 5.88E-03 5.88E-03 5.886-03 5.88e-03
2.60E+02* 6.52E+02  2.28E+01* 4.22E+02 3.05E+02 9.03E+01* 4.54E+02 6.26E-02* 4.09E+02  4.11E+01* 3.19E+02

21 L1348 -1386 21425 L1466 .1508 .1553 L1599 L1647 .1698 L1750 -1805
76177.2 72164.8 70181.7 68228.0 66303.8 64409.3 62544.6 60709.8 58905.2 57130.9 55387.1
5.12E-04 2.30E-02 1.23e-02 4.136-03 2.59E-02 1.776-03 1.98F-02 1.44E-02 7_.956-03 2.436-02 1.35€-0%
1.0820 1.1249 1.1496 1.1528 1.1837 1.2250 1.2196 1.2506 1.2543 1.2904 1.2740
5.886-03 5.88e-03 5.88E-03 5.88E-03 5.88E-03 S5.88E-03 5.88£-03 5.88E-03 5.88E-03 5.88E-03  5.88E-03
1.46E+01* 6.05E+02 2.98E+02  9.19E+01* 5.29E+02  3.30E+01* 3.39E+02 2.25E+402  1.14E+02* 3.44E+02 1.61E+01*

*The Ei.nstein coefficient for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 7. Radiative transition parameters for Ny a 'H,—a’ 'X;. For each v'-v” band, the listed
quantities are Mgy (um), Vyrpn (em™1), gyryir, iy (A), Re(Fyipn) (electric dipole moment
atomic units), Ay,v (s71) calculated by the r-centroid method, and Ay (s71) calculated
by integrating [} Re(r),udr.

vive 0 1 2 3 4 5 [ 7 8 9 10
0 8.2515  -33.9751 -5.6281 -3.0905 -2.1408 -1.6437 -1.3381 -1.1312 -.9819 - .8691 -.7808
1211.9 -294.3 -1776.8 -3235.7 -4671.3 -6083.7 -7473.3 -8840.2 -10184.6 -11506.7 -12806.7
6.01E-01 2.81E-01 8.75E-02 2.32€-02 5.70E-03 1.36E-03 3.19E-04 7.55E-05 1.81E-05 4.42E-06 1.11E-06
1.2527 1.2008 1.1576 1.1203 1.0876 1.0583 1.0318 1.0078 .9859 9657 9473

2.126-01 2.28E-01 2.42E-01 2.53E-01 2.63E-01 2.72E-01 2.79E-01 2.86E-01 2.92E-01 2.97E-01 3.01E-01
9.74E+01 -1.51E+400 -1.16E+02 -2,04E+02 -1.63E+02 -9.13E+01 -4.21E+01 -1.73E+01 -6.59E+00 -2.40E+00 -8.53E-01
9.74E+01 -1.51E+400 -1.17E+02 -2.05E+02 -1.64E+02* -9.20E+01* -4.25E+01* -1.7S5E+01* -6.67E+00* -2.43E+00* -8.66E-01*

1 3.4743 7.2886 -90.5412 -6.3721 -3.3279 -2.2638 -1.7221 -1.3940 -1.1739 -1.0162 -.8976
2878.2 1372.0 -110.4 -1569.3 -3004.9 -4417.4 -5807.0 -7173.9 -8518.3 -9840.4 -11140.3
3.30E-01 1.47E-01 2.78E-01 1.576-01 6.04E-02 1.95E-02 5.756-03 1.62E-03 4.45E-04  1.22E-04  3.34E-05
1.3101 1.2688 1.2095 1.1648 1.1269 1.0938 1.0643 1.0378 1.0137 L9917 L9715

1.94E-01  2.07E-01 2.26E-01 2.40E-01 2.51E-01 2.61E-01 2.70E-01 2.786-01 2.84E-01 2.90E-01 2.95€-01
5.98E+02  3.30E+01 -7.74E-02 -1.41E+02 -4.20E+02 -4.66E+02 -3.33E+02 -1.87E+02 -9.01E+01 -3.95E+01 -1.63E+01
5.98E+02  3.30E+01 -7.74E-02 -1.41E+02 -4.21E+02 -4.67E+02 -3.35E+02* -1.88E+02* -9.10E+01* -4.00E+01* -1.65E+01%

2 £.2140 3.5217 6.5442  144.5651 ~7.3185 -3.5986 -2.3990 ~1.8066 -1.4535 -1.2192 -1.052¢4

4516.8 3010.5 1528.1 69.2 -1366.4 -2778.9 -4168.4 -5535.3 -6879.7 -8201.8 -9501.8
6.39€-02 4.06E-01 8.92E-03 1.85E-01 1.80E-01 9.62E-02 3.956-02 1.41E-02 4.64E-03  1.46E-03  4.50E-04
1.3798 1.3196 1.3294 1.2196 1.1723 1.1336 1.1001 1.0705 1.0438 1.0196 9975

1.72E-01 1.91E-01 1.88¢-01 2.23g-01 2.37e-01 2.49E-01 2.60E-01 2.68e-01 2.76E-01 2.83-01 2.88£-01
3.52e+02 8.17E+02 2.27E+00 6.14E-03 -1.05E+02 -5.20E+02 -7.80E+02 -6.96E+02 -4.66E+02 -2.61E+02 -1.30E+02
3.51E+02  8.17€+02  2.28E+00* 6.13E-03 -1.05E+02 -5.21E+02 -7.83E+02 -7.00E+02 -4.69E+02* -2.64E+02* -1.32E+02*

3 1.6320 2.1639 3.1859 5.9526 40.9231 -8.5609 -3.9098 -2.5481 -1.8979 -1.5172 -1.2673
6127.5 4621.3 3138.8 1679.9 244 .4 -1168.1 -2557.7 -3924.6 -5269.0 -6591.1 -7891.1
5.25e-03 1.48E-01 3.60E-01 1.23E-02 9.04E-02 1.63E-01 1.19E-01 6.11E-02 2.59E-02 9.88E-03 3.53E-03
1.4705 1.3885 1.3300 1.2070 1.2329 1.1804 1.1406 1.1066 1.0766 1.0498 1.0255
1.45E-01 1.69E-01  1.87E-01 2.26E-01 2.18E-01 2.35E-01 2.47E-01 2.58E-01 2.66E-01 2.74E-01 2.81E-01
5.13E+01  8.45E+02 7.92E+02 6.06E+00 1.27E-01 -5.81E+01 -4.95E+02 -9.92E+02 -1.09E+03 -8.61E+02 -5.54E+02
5.03E+01* 8.43E+02 7.94E+02 6.03E+00 1.27E-01 -5.80E+01 -4.95E+02 -9.95E+02 -1.10E+03 -8.67E+02* -5.59E+02*

4 1.2969 1.6118 2.1178 3.0647 5.4722 24.0982  -10.2605 -4.2708 -2.7130 -1.9968 -1.5853

7710.6 6204.4 4721.9 3263.0 1827.4 415.0 -974.6 -2341.5'  -3685.9 -5008.0 -6308.0
1.69E-04  1.77E-02  2.26E-01 2.68E-01 6.19E-02 2.82E-02 1.24E-01 1.26E-01 7.94E-02 3.97e-02 1.73E-02

1.6063 1.4796 1.3974 1.3421 1.2483 1.2562 1.1895 1.1478 1.1131 1.0829 1.0559
1.086-01  1.42E-01  1.67E-01  1.84E-01 2.13E-01 2.11E-01 2.32E-01 2.45E-01 2.56E-01 2.65E-01 2.72E-01
1.83E+00) 1.73E+02  1.34E+03  6.37E+02 3.48E+01  1.82E-01 -2.51E+01 -3.92E+402 -1.056+03 -1.41E+03 -1.31E+03
1.66E+00* 1.70E+02  1.34E+03  6.40E+02 3.47e+01 1.81E-01 -2.50E+01 -3.92E+02 -1.05E+03 -1.42E+03 -1.31E+03

~

5 1.0792 1.2887 1.5930 2.0753 2.9560 5.0750 17.2160  -12.7221 -4.6939 -2.8964 -2.1041

9266.1 7759.8 6277.4 4818.5 3382.9 1970.4 580.9 -786.0 -2130.4 -3452.5 -4752.5
1.256-06 7.29€ 04 3.73£-02 2.88C-01 1.74E-01 1.116-01  2.10E-03  7.97e-02 1.16E-01 9.11E-02 5.32E-02

1.9156 1.6185 1.48%90 1.4067 1.3570 1.2637 1.3609 1.2003 1.1554 1.1199 1.0892
4.T3E-02  1.056-01 1.39E-01 1.64E-01 1.79e-01 2.08€-01 1.78E-01 2.29E-01 2.43E-01 2.54E-01 2.63E-01
4.50E-03)( 7.60E+00) 3.63E+02 1.75E+03  4.38E+02 7.47E+01  2.63E-02 -8.20E+00 -2.69E+02 -9.76E+02 -1.60E+03
7.14E-06*  6.85E+00* 3.56E+02 1.75E+03  4.41E+02  7.45E+01  2.58E-02* -8.16E+00 -2.68E+02 -9.77E+02 -1.60E+03

~

6 9264 1.0767 1.2812 1.5757 2.0363 2.8585 4. 7621 13.4790  -16.5974 -5.1959 -3.1012
10794.0 9287.8 7805.3 6346.4 4910.8 3498.4 2108.8 741.9 -602.5 -1924.6 -3224.6
1.426-09  6.01E-06  1.886-03  6.27E-02 3.29E-01 9.70E-02 1.41E-01 3.49E-03  4.14E-02 9.65E-02 9.43E-02
.3303 1.9519 1.6311 1.4985 1.4164 1.3171 1.2751 1.1300 1.2146 1.1636 1.1268
3.186-01  4.23E-02  1.026-01 1.37e-01 1.61E-01 1.73E-01 2.056-01 2.50E-01 2.24E-01 2.40E-01 2.51E-O01
3.67E-04)( 1.75E-02)¢ 1.88E+01) 6.07E+02 2.04E+03 2.51E+02 1.13+02  1.81E-01 -1.84E+00 -1.61E+02 -8.10E+02
5.40E-04* 1.02E-03* 1.69E+01* S5.97E+02 2.04E+03  2.556+02 1.12E+02  1.83E-01* -1.83E+00 -1.60E+02 -8.09€+02

~

7 .8134 .9269 1.0746 1.2744 1.5597 2.0005 2.7706 4.4595 11.1360  -23.5783 -5.8001
12294.5 10788.2 9305.8 7846.9 6411.3 4998.9 3609.3 2242.4 898.0 -424.1 -1724.1
1.40E-10 1.52E-08 1.66E-05 3.78£-03 9.256-02 3.49E-01 4.356-02 1.S0E-01 2.07E-02 1.51E-02 7.15€-02
1.8458 6611 1.9935 1.6442 1.5083 1.4266 1.4093 1.2855 1.1988 1.2390 1.1728

5.81E-02 3.456-01 3.71E-02 9.87E-02 1.34E-01 1.58E-01  1.63E-01 2.02E-01 2.29E-01 2.16E-01 2.37E-01
1.78E-06)( 4.59E-03)( 3.73E-02)( 3.61E+01) 8.87E+02 2.19E+03  1.10E+02 1.39E402 1.59E+00 -2.19E-01 -8.36E+01
1.70E-09* 3.61E-03* 4.4BE-06* 3.21E+01* 8.72E+02 2.20E+03  1.138+02 1.396402 1.59E+00 -2.16E-01 -8.32E+01

~
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Table 7. Radiative transition parameters for N3 a My-a’ 'S;. For each v'—v” band, the listed
quantities are Ay (UmM), Vorpr (cm™Y), quron, Fyryn (A)‘ Re(Fyrpr) (electric dipole moment
atomic units), Ayryn (s71) calculated by the r-centroid method, and Ay~ (s™!) calculated
by integrating [ ¥ R.(r)¢,»dr. — Continued

vigve
0

1

-.7100 .

-14084.7
2.84E-07
L9304
3.05e-01
-2.99€-01
-3.04E-01*

-.8053
-12418.4
9.256-06

.9530

3.00E-01

-6.46E+00
-6.55E+00%

-.9277
-10779.9
1.37e-04

9773

2.94E-01

-6.02E+01
-6.09E+01*

-1.0906
-9169.1
1.21€-03
1.0034
2.87€-01
-3.12E+02
-3.15e+02*

-1.3182
-7586.1
6.95E-03
1.0315
2.79E-01
-9.596+02
-9.66E+02*

1.6582
-6030.6
2.64E-02
1.0620
2.71E-01
-1.72€+03
-1.73E+03

-2.2209
-4502.7
6.44E-02
1.0956
2.61€-D1
-71.62E+03
-1.626+03

-3.3309
-3002.2
8.94E-02
1.1340
2.49€-01
-6.09E+02
-6.08£+02

12
-.6518
-15341.0
7.48E-08
9149
3.09e-01
-1.04-01
-1.06E-01*

-.7313
-13674.7
2.61E-06

.9359
3.04E-01
-2.49E+00
-2 _53E+00%

-.8308
-12036.2
4.19€-05

.9587

2.986-01

-2.64E+01
-2.67E+01*

-.9592
-10425.4
4.08E-04

.e831”
2.92e-01
-1.60E+02
-1.62E+02*

-1.1309
-8842.4
2.65E-03
1.0093
2.85E-01
-6.04E402

-6.09E+02%

1.3723

-7286.9
1.18e-02
1.0375
2.78£-01
-1.43E403
-1.44E+03

-1.7364
-5759.0
3.61E-02
1.0682
2.69€-01
-2.02E+03
~2.03E+03

-2.3483
-4258.5
7.15€-02
1.1022
2.5%9€-01
-1.50£+03
-1.50E+03

13
~.6033
~16575.8
2.036-08
.5007
3.12E-01
-3.656-02
-3, 71E-02%

-.6707
-14909.4
7.49E-Q7

.9203
3.07E-01

-9.51E-01

-Q_&KE-D1*

-.7535
-13270.9
1.2%9£-05

.9416

3.03e-01

-1.12e+01
~1.13e+01*

-.8576
-11660.1
1.36€E-04

-Q645

2.97e-01

-7.71E+01
~7.81E+01*

-.9924
-10077.1
9.77E-04

.5889

2.91E-01

-3.42E+02
-3.46E+02*

1.1735
-8521.6
4.96E-03
1.0152
2.84E-01
-1.00€+03
-1.01E+03*

-1.4299
-6993.7
1.80E-02
1.0435
2.76E-01
-1.90E+03
-1.91E+03

-1.8204
-5493.2
4.53E-02
1.0744
2.67E-01
-2.17E+03
~2.18E+03

14
-.5621
-17789.0
5.69E-09
.8876
3.15E-01
-1.28e-02
-1.31e-02%

~.6202
-16122.7
2.20E-07
.9059
3.11€-01
-3.61E-01
-3 67E-N1*

-.6904
-14484.2
4.01E-06

.9258
3.06E-01
-4 .63E+00
~4.70E+00*

-.7768
-12873.4
4 .54E-05

Q473

3.01e-01

-3.56E+01
-3.61E+01*

-.8857
-11290.3
3.54E-04

.9702

2.96E-01

-1.80E+02
~1.83E+02*

1.0272
-9734.9
2.00E-03
9948
2.89E-01
-6.24E+02
-6.30E+02*

-1.2185
-8206.9
8.26E-03
1.0211
2.82¢-01
~1.4TE+03
-1.48E+03*

-1.4911
~6706.4
2.49E-02
1.0496
2.74€-01
-2.29E+03

. -2.30E+03

15
-.5268
-18981.0
1.64E-09
.8753
3.17e-01
-4 .56E-03
-4 .65E-03*

~.5775
-17314.7
6.61E-08
.8927
3.14E-01
-1.37e-01
-1.39€-01*

-.6379
-15676.1
1.278-06

9113
3.106-01

-1,89E+00

-1.92e+00*

-. 7110
-14065.4
1.52E-05

9314

3.056-01

-1.59€+01
~1.62E+01*

-.8011
-12482.3
1.27€-04

.9529

3.00e-01%

-9.03E+01
-2.15E+01*

-.9158
-10926.8
7.83E-04

9760

2.94E-01

-3.58E+402
-3.62E+02*

~1.0640
-9398.9
3.61E-03
1.0006
2.88E-01
-1.01E+03
-1.01E+03*

-1.2661
-7898.4
1.25€-02
1.0271
2.81E-01
-1.97E+03
-1.98E+03

16
-.4962
-20151.8
4.84E-10
8634
3.19€-01
-1.64E-03
-1.67E-03*

-.5410
-18485.5
2.04E-08

.8804
3.16E-01
-5.20E-02
-5 _30€-02%

-.5936
-16847.0
4.07e-07

.8978

3.126-01

-7.70E-01
~7.83E-01*

-.6563
-15236.2
5.14E-06

9167

3.08e-01

-7.01E+00
-7.12E+00*%

~.7324
-13653.1
4.58€-05
.9370
3.04€-01
~4 36E+01
-4 .42E+01*

- 8260

-12097.7
3.03€-04
9586
2.98-01
-1.94E+02

-1.96E+02*

- 9461
-10569.7
1.53€-03

.9818

2.936-01

-6.26E+02
-6.326402%

~1.1026
-9069.2
S.92€-03
1.0065
2.86E-01
~1.46E+03
-1.48E+03*

17

- 4694
-21301.6
1.47E-10

.8520
3.22e-01
-5.94E-04
-6.05E-04*

-.5093
-19635.3
6.40E-09

.8687

3.18¢-01

-1.996-02
-2.03E-02%

-.5557
-17996.8
1.33e-07

.8852

3.156-01

-3.126-01
-3.18e-01*

-.6103
-16386.0
1.76E-06

.9030

3.11E-01

-3.04E+00
~3,09E+00*

- .6755
~14802.9
1.65E-05

9221

3.07e-01

-2.05E+01
-2.08E+01*

- . T34%
-13247.5
1.16E-04

9426
3.02¢6-01

-1.00E+02

-1.02E+02*

-.8533
-11719.6
6.33E-04

9644

2.97e-01

~3.64E+02
-3.68E+02*

-.9786
~10219.1
2.69€-03

.9876

2.91E-01

-9.85E+02
-9.95E+02*

18
-.4458
~22430.6
4.54E-11
.8408
3.24E-01
-2.17e-04
~2.22E-04*

-.4816
~20764.2
2.05g-09

.8571

3.21€-01

~7.65€-03
-7_80E-03%

-.5229
-19125.7
4.43E-08

.8732

3.18e-01

-1.27€-01
-1.296-01*

-.5709
-17515.0
6.11E-07

-BO02

3.14E-01

=1.31E+00
~1.33E+00*

-.6277
-15931.9
6.01E-06

.9083

3.106-01

-9.48E+00
~9.63E+00*

- 0956
~14376.4
4.47€-05

.9276

3.06E-01

-5.03e+01
-5.10E+01*

- 7783
-12848.5
2.59E-04

.9482

3.01e-01

~2.02e+02
-2.04E+02*

-.8812
-11348.0
1.19-03

9701

2.96E-01

-6.15E+02
~6.22E+02*

19
-.4248
-23538.8
1.43e-11
.8298
3.26E-01
-8.01E-05
-8.17E-05*

- 4572
-21872.4
6.67E-10

L8449

3.236-01
-2.95E-03 ,
~3_01E-03*

- 4942
-20233.9
1.50E-08

.8615

3.20-01

-5.15E-02
-5.256-02%

-.5370
~18623.1
2,15e-07

.B781

3.17e-01

-5.64E-01
~5.T4E-01*

-.5869
-17040.1
2.21E-06

.8954
3.13e-01
-4.33E+00
-4 .40E+00*

-.6430
-15484.6
1.726-05

L9137

3.09E-01

~2.4TE+01
-2.51E+01*

- 7165
-13956.7
1.05E-04

L9332

3.05e-01

~1.0BE+02
-1.096+02*

-.8028
-12456.2
5.17e-04

L9539

3.00-01

-3.63E+02
-3.68e+02*

20
-.4061
~24626.3
4.52E-12
8171
3.28e-01
-2.94E-05
-3.00E-05*

-.4355
~22960.0
2.18E-10

.8313

3.25e-01

-1.13e-03
~1.16E-03%

-.4690
-21321.4
5.14E-09

.8496

3.22E-0%

-2.09€-02
-2.13e-02*

~.5073
-19710.7
7.65€-08
8662
3.19e-01
-2.42€-01
-2.46E-01*

-.5516
-18127.6
8.17e-07
.8830
3.16E-01
-1.96E+00
-2.00E+00*

- . 6034
-16572.1
6.66E-06

L9006

3.12e-01

-1.19E+01
~1.21E+01*

- 664T
=15044.2
4.28E-05

9191

3.08€-01

~5.60E+01
~5.68E+01*

~.7383
~13543.7
2.23E-04
.9388
3.03e-01
-2.06E+02
-2.09E+02%

21
-.3892
-25693.3
1.39€-12
L7981
3.31E-01
-1.05e-05
-1.07E-05*

-.4162
-24027.0
7.328-11

.B151
3.286-01
~4.31E-04
~4 L2E-04%

- 4467
-22388.4
1.77E-09

.8364

3.24E-01

-8.46E-03
-8.65E-03*%

-.4813
-20777.7
2.75e-08

.8540

3.21E-01

-1.03e-01
-1.05e-01*

-.5210
-19194.6
3.05€e-07

.8709

3.18€-01

~8.85E-01
-9.01E-01*

- . 3669
-17639.2
2.59€-06

.8880

3.15e-01

-5.70E+00
-5.80E+00*

-.6207
-16111.2
1.74E-05

.9059

3.11E-01

-2.85E+01
-2.90E+01*

-.6844
-14610.7
9.54E-05

9246

3.07e-01

-1.136+02
-1.15E+02*%



1054 GILMORE, LAHER, AND ESPY

Table 7. Radiative transition parameters for Ny a 1Hg-a’ 12;. For each v'-v” band, the listed
quantities are Ayryn (pm), vyryr (™), gyryi, Fyryn (A), Re(Fyrn) (electric dipole moment
atomic units), Ay (s71) calculated by the r-centroid method, and A~ (s™1) calculated
by integrating [ ¢¥ Re(r)¢,»dr. — Continued

Vi o 1 2 3 4 H [ 7 8 9 10
8 7263 -8156 .9277 1.0730 1.2683 1.5451 1.9676 2.6914 4.2174 9.5326 -39.8459
13767.6 12261.4 10778.9 9320.0 7884.5 6472.0 5082.4 3715.5 2371.1 1049.0 -251.0
8.90E-13 9.87E-10 8.36E-08 3.42E-05 6.4BE-03 1.25€-01 3.52E-01 1.28E-02 1.41E-01 4.34E-02 2.13E-03
.8519 1.9181 .8785 2.0421 1.6578 1.5184 1.4373 1.4805 1.2958 1.2196 1.3203
3.22E-01  4.69E-02 3.16E-01 3.17E-02 9.56E-02 1.31E-01 1.556-01 1.42E-01 1.98E-01 2.23E-01 1.91E-O1
( 4.87E-07)(C 8.11E-06)( 2.12E-02)( 5.62E-02)( 5.88E+01) 1.18E+03 2.23E+03 2.67e+01 1.49E+02 5.03E+00 -4.95E-03

3.21E-07* 1.05E-06* 1.35E-02* 6.69E-03* 5.18E+01* 1.16E+03  2.25E+03 2.81E+01  1.49E+02 5.02E+00 -4.81E-03*

9 6573 L7295 .8180 .9289 1.0718 1.2630 1.5318 1.9374 2.6198 4.0081 8.3686

15213.5 13707.3 12224 .8 10765.9 9330.4 ™17.9 6528.3 5161.4 3817.0 2494.9 1194.9
1.77e-14  1.226-11  3.78-09 3.22E-07 5.81E-05 9.99E-03  1.58E-01 3.41E-01 - 7.54E-04 1.20E-01 6.43E-02
2.3696 1.0336 2.0006 1.0362 2.1001 1.6719 1.5287 1.4488 1.9240 1.3066 1.2327

9.44E-03 - 2.79E-01 3.63E-02 2.78e-01 2.60E-02 9.23E-02 1.28£-01 1.51E-01 4.61€-02 1.956-01 2.18€-01

€ 1.13E-11)( 4.93E-06) 1.B4E-05 ( 6.28E-02)( 6.47E-02)( 8.56E+01) 1.47E+03  2.17E+03 ( 1.81E-01) 1.44E+02  1.06E+01
3.64E-09% 2.89E-06* 2.02E-05* 3.72E-02% 5.65E-02% 7.47E+01* 1.45E+03 2.19E+03  5.72E-02* 1.44E+02  1.06E+01

10 6012 6611 7529 .8207 -9303 1.0710 1.2383 1.3197 1.9099 2.5551 3.6260

16632.3 15126.1 13643.6 12184.7 10749.1 9336.7 7947 .1 6580.2 5235.8 3913.7 2613.7
3.936-17  6.19€-14  7.94E-11  1.026-08 9.75E-07 8.52E-05  1.42E-02 .91E-01 .22E-01  2.20E-03  9.48E-02
2.537 3.2137 1.1629 2.1031 1.1572 2.1709 1.6867 1.5394 1.4611 1.0159 1.3185
4.62E-03  1.34E-04 2.40E-01 2.57E-02 2.42E-01 2.03E-02 8.90E-02 .25e-01 JA4TE-D1 2.B4E-01 1.91E-01
7.83E-15)( 7.80E-15)( 2.36E-05)( 2.4BE-05)( 1.44E-01)( 5.76E-02)( 1.14E+02) 1.74E+03 .04E+03 ( 2.15E+01) 1.25E+02
1.02E-10* 8.16E-08* 1.29E-05* 1.55E-04* B8.34E-02* 2.31E-01* 9.88e+01 1.72E+03 L07E403  1.94E+01* 1.25£+02

~
- -
NN - N

1 .5548 .6054 .6651 L7366 .8237 9321 1.0708 1.2544 1.5088 1.8848 2.4966
18024.1 16517.8 15035.4 13576.5 12140.9 10728.4 9338.9 7972.0 6627.6 5305.5 4005.5
1.326-15 8.13E-15 2.00E-13 3.62E-10 2.14E-08 2.50E-06 1.10E-04 .90E-02 J23E-01 2.97E-01  1.21E-02
1.3209 1.7196 3.8656 1.2709 2.2336  1.2552 2.2607 1.7021 1.5503 1.4744 1.2161
1.90E-01 8.19E-02 1.63E-06 2.06E-01 1.61E-02 2.11E-01  1.45E-02 .56€E-02 J22E-01  1.44E-01  2.24E-01
5.69E-10 ( 4.97E-10)( 3.6BE-18)( 7.81E-05)( 2.01E-05)( 2.78E-01)( 3.83E-02)( 1.43E+02) 1.98E+03  1.85E+03  7.87E+01
5.90E-10* 1.87E-11* 5.19E-07* 4.01E-05* 7.42E-04* 1.61E-01* 6.76E-01* 1.22E+02 J96E+03  1.89E+03  7.31E+01

-
N

(]
-

-

12 .5158 .5592 .6097 .6693 7404 .8269 L9343 1.0710 1.2512 1.4992 1.8621
19388.9 17882.7 16400.3 14941.4 13505.8 12093.3 10703.7 9336.9 7992.5 6670.3 5370.4
1.46E-16  1.71E-16  7.81E-14 1.2BE-13  1.30E-09 3.63E-08 5.60E-06 1.27E-04 2.43E-02 2.54E-01 2.69E-01
1.2686 .9205 1.7458 7.71 1.3647 2.4136 1.3378 2.3796 1.7183 1.5615 1.4889
2.07e-01  3.076-01 7.65e-02 7.17e-27 1.77€-01 7.88e-03 .856-01  9.06E-03 J21E-02  1.198-01  1.39E-01
9.226-11 ( 1.87E-10)( 4.08E-09)( 0.00E+00)( 2.03E-04)( B.07E-06)( &.76E-01)( 1.72E-02)( 1.69E+02) 2.18£+403  1.64E+03
8.79E-11* 1.37E-10* 4.79E-11* 2.66E-06* 9.70E-05* 2.68E-03* 2.74E-01* 1.61E+00* 1.42E+02 2.16E+03  1.69E+03

-
[+-]

13 4825 .5203 .5637 6143 L6737 7445 .B304 .9368 1.0717 1.2487 1.4907
20727.1 19220.8 17738.4 16279.5 14843.9 13431.4 12041.9 10675.0 9330.6 8008.5 6708.5
4.616-16  1.45E-16 1.938-16 2.836-13  1.526-13 3 B76-090 4.926-08 1.13F-05 1.29E-04 2.97e-02 2.82€E-01
1.2920 1.2086 L7697 1.9307 -9.2188 1.4500 2.6883 1.4100 2.5474 1.7353 1.5731
1.99e-01 2.26E-01 3.35E-01 4.526-02 0.00E+00 1.51E-01 2.30E-03  1.63E-01 4.42E-03 7.86E-02  1.16E-01
3.31E-10 ¢ 1.06E-10)( 2.45E-10)¢ 5.05€-09)(¢ 0.00E+00)( 4.32E-04)( 9.17E-07)( 7.386-01)( 4.13E-03)( 1.91€402) 2.34E+03
3.356-10% 1.29E-10% 7.63E-11* 1.26E-08* 1.03E-05* 1.86E-04* 7.95E-03* 4.20E-01* 3.35E+00% 1.57E+02 2.33E+03

14 4538 .4870 .5249 .5685 .6190 .6783 7489 8343 9397 1.0730 1.2469
22038.6 20532.3 19049.9 17591.0 16155.4 14742.9 13353.4 11986.5 10642.1 9320.0 8020.0
B.68E-16 2.03E-17 1.42E-15 B8.40E-16 9.92E-13 6.28E-12 9.956-09 5.036-08 2.09E-05 1.126-04 3.51E-02
1.2782 1.4596 1.3200 1.2259 2.0684 =1.3137 1.5307 3.1814 1.4752 2.8062 1.7533
2.04E-01  1.486-01 1.91E-01 2.21E-01 2.90E-02 5.13-03 1.28E-01 1.63E-04  1.43-01 1.28E-03  7.50E-02
7.82E-10 ( 7.7BE-12)( 7.23E-10)( 4.51E-10)C 7.12E-09)¢ 1.07E-09)( 7.84E-04)( 4.64E-09)( 1.05€+00)( 3.03E-04)( 2.06E+02)
7.84E-10% 1.00E-11* 6.49E-10* 2.64E-12* 1.04E-07* 3.26E-05* 2.88E-04* 2.02E-02* 5.85E-01* 6.24E+00* 1.66E+02

15 .4288 .4584 .4918 .5298 5734 .6239 .6831 L7535 .8384 .9430 1.0747
23323.6 21817.3 20334.9 18876.0 17440.4 16028.0 14638.4 13271.5 11927.1 10605.0 9305.0
9.57€-17 9.50E-17 1.04E-15 2.66E-15 1.69E-14 2.62E-12 5.24E-11 2.256-08 3.16E-08 3.59-05 7.91E-05
1.2719 1.1722 1.1845 1.3548 1.4690 2.2611 -.0113 1.6098 4.3896 1.5358 3.2694
2.06E-01  2.37E-01  2.34E-01 .80E-01  1.45E-01  1.45E-02 2.25€-01 1.07E-01 2.33E-08 = 1.26E-01  9.55E-05
1.04E-10  1.13E-10  9.70E-10 ( 1.17E-09)( 3.83E-09)( 4.59E-09)( 1.69E-05)( 1.22E-03)( 5.87E-17)( 1.39E+00)( 1.18E-06)
1.056-10% 1.10E-10* 9.00E-10* 1.04E-09* 6.38E-11* 6.19E-07* B8.B6E-05* 3.38E-04* 4.56E-02* 7.42E-01* 1.07E+01*

-
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TRANSITION PROBABILITIES AND RELATED DATA FOR NITROGEN AND OXYGEN BANDS 1055

Table 7. Radiative transition parameters for N3 a lHg-a' 12; For each v'-v” band, the listed
quantities are Ay (m), Vyrpn (em™), quryrr, Ty (A), Re(Fyrpn ) (electric dipole moment
atomic units), Ay, (s71) calculated by the r-centroid method, and A,,n (s™1) calculated
by integrating [ 4% R(7)iy»dr. — Continued

Ve 1 12 13 14 15 16 17 18 19 20 21
8 ~6.56401 -3.5902 ~2.4875  -1.9108 -1.5564 -1.3165 -1.1434 -1.0127 -.9105 -.8285 -.7612

-1529.0 -2785.3 -4020.0 -5233.3 -6425.3 -7596.1 ~8745.9 -9874.9 -10983.0 -12070.6 -13137.6

4.676-02 7.826-02 7.386-02 5.27E-02 3.20E-02 1.756-02 B.94E-03  4.35E-03 2.05E-03  9.44E-04  4.29E-04
1.1837 1.1417 1.1089 1.0807 1.0557 1.0331 1.0124 9934 9759 .9596 Q444

2.34E-01  2.47E-01 2.57e-01 2.656-01 2.72E-01 2.79E-01 2.856-01 2.90E-01 2.94E-01 2.98E-01 3.02E-01

-3.70E+01 -4.176+02 -1.28E+03 -2.15€+03 -2.56E+03 -2.42E+03 -1.96E+03 -1.42E+03 -9.51E+02 -5.98E+02 -3.59E+02

-3.67E+01 -4 16E+02 -1.2BE+03 -2.16E+03 -2.57E+03 -2.43E+03 -1.98E+03* -1.44E+03* -9.61E+02* -6.05E+02* -3.64E+02*

9 -120.3022 -7.4659 -3.8848 -2.6403 -2.0083 -1.6260 -1.3699 -1.1864 -1.0485 -.9412 - .8553
-83.1 -1339.4 -2574.1 -3787.4 ~4979.4 -6150.2 -7300.0 -8429.0 -9537.1  -10624.7 -11691.7
5.586-04 2.57E-02 6.31E-02 7.12E-02 5.76E-02 3.86E-02 2.29E-02 1.26E-02 6.54E-03 3.27€-03 1.59E-03
_9748 1.1981 1.1499 1.1158 1.0871 1.0618 1.0391 1.0183 9003 9817 -0&53
2.94E-01  2.29E-01 2.44E-01  2.55-01 2.63-01 2.71E-01 2.77e-01 2.83E-01 2.88E-01 2.93E-01 2.97e-01
-1.13e-04 -1.32E401 -2.60E+02 -1.02E+03 -2.00E+03 -2.67E+03 -2.78E+03 -2.45E+03 -1,91E+03 -1.36E+03 -9.10E+02
-1.21E-04* -1,30E+01 -2.59E+02 -1.02E+03 -2.00E+03 -2.67E+03 -2.79E+03 -2.46E+03 -1.92E+03* -1.38E+03* -9.20E+02*

10 7.4870  126.0224 -8.6554 -4.2219 -2.8085 -2.1135 -1.7003 -1.4265 -1.2318 -1.0863 -.9734

1335.7 79.4 -1155.4 -2368.6 -3560.6 -4731.4 -5881.2 -7010.2 -8118.4 -9205.9  -10272.9
7.94E-02 7.09E-03 1.08E-02 4.66E-02 6.45E-02 S5.93E-02 4.38E-02 2.838-02 1.67€-02 9.25E-03 4.90E-03
1.2432 1.1493 1.2211 1.1591 1.1230 1.0937 1.0681 1.0451 1.0242 1.0051 9875

2.15E-01  2.45E-01 2.22E-01 2.42E-01 2.53-01 2.67E-01 2.69E-01 2.76E-01 2.81E-01 2.86E-01 2.91E-01
1.776+01  4.29E-04 -3.33E+00 -1,46E+02 -7.52E+02 -1.74E+03 -2.61E+03 -3.00E+403 -2.86E+03 -2.40E+03 -1.83E+03
1.776+01  4.33E-04* -3.28E+00 -1,45E+02 -7.50E+02 ~-1.74E+03 -2.62E+03 -3.01E+03 -2.8BE+03 -2.42E+03* -1.84E+03*

11 3.6665 6.7976 42.2994 -10.2369 -4.6108 ~2.9943 ~2.2274 -1.7799 -1.4866 -1.2797 -1.1260
2727.4 1471.1 236.4 -976.9 -2168.8 -3339.7 -4489.5 -5618.4 -6726.6 -7814.1 -8881.1
6.896-02 B8.71E-02 1.81E-02 2.42E-03 3.10E-02 5.48E-02 S.79£-02 4.73E-02 3.31E-02 2.10E-02  1.24E-02
1.3323 1.2527 1.1807 1.2801 1.1700 1.1307 1.1004 1.0743 1.0512 1.0302 1.0110
1.87e-061  2.126-01 2.356-01 2.036-01 2.386-01 2.50E-01 2.59E-01 2.67E-01 2.74E-01 2.80E-01 2.85€-01
Y.8/E+UT 2.52E+01 2.6/E~02 -3.(BE-01 -7.276+01 ~-5.1BE+02 -1.43E+03 -2.43E+03 -3.06E+03 -3.17E+03 -2.85E+03
9.88E+01  2.51E+01 2.68E-02 -3.66E-01* -7.20E+01 -5.16E+02 -1.43+03 -2.43E+03 -3.07E+03 -3.18E+03 -2.87E+03

—

2 2.4436 3.5261 6.2450 25.7719 -12.4385 -5.0638 ~3.2004 -2.3510 -1.8651 -1.5506 -1.3304
4092.3 2836.0 1601.3 388.0 -804.0 -1974.8 -3124.6 ~4253.5 -5361.7 -6449.3 -7516.3
2.62E-02  4.58E-02 8.77E-02 3.04E-02 3.37-06 1.80E-02 4.36E-02 5.36E-02 4.B6E-02 3.70E-02 2.51E-02
1.2687 1.3492 1.2618 1.1970 -1.4890 1.1840 1.1389 1.1073 1.0807 1.0573 1.0362
2.07e-01  1.81E-01 2.09E-01 2.30E-01 2.296-03  2.34E-01 2.48E-01 2.57€-01 2.65E-01 2.72E-01 2.78E-01
1.56E+02  6.96E+01 3.19E+01  1.90E-01 (-3.72E-08) -3.06E+01 -3.31E+02 -1.11E+03 -2.146+403 -2,97E+03 -3.33E+03
1.47e+02  6.98E+01  3.18E+01  1.90E-01 -9.55-03* -3.02E+01 -3.29E+02 -1.11E+03 -2.14E+03 -2.98E+03 -3.35E+03

13 1.8415 2.3957 3.4021 5.7933 18.7209  -15.7068 -5.5976 ~3.4300 -2.4853 -1.9565 -1.6186
5430.4 4174.1 2939.4 1726.1 534.2 -636.7 -1786.5 -2915.4 -4023.6 -5111.1 -6178.1
2.41€-01 4.15E-02 2.72E-02 B.20E-02 4.17E-02 2.28E-03 B8.36E-03  3.23E-02 4.726-02 4.78:-02 3.95:6-Q2
1.5047 1.2949 1.3720 1.2709 1.2088 1.0903 1.2054 1.1481 1.1144 1.0872 1.0635
1.35-01  1.99E-01 1.74E-01  2.06E-01 2.26E-01 2.62E-01 2.27€-01 2.45E-01 2.55E-01 2.63E-01 2.70E-01
1.43E403  2.41E+02  4.26E+01  3.66E+01 6.57E-01 -1.64E-01 -9.956+00 -1.94E+02 -8,12E+02 -1.79E+03 -2.76E+03
1.486+403  2.29E+02  4.28E+01  3.65E+01 6.56E-01 -1.69E-01* -9.77E+00* -1.93E+02 -8.09€+02 -1.79€+03 -2.76E+03

14 1.4833 1.8230 2.3524 3.2920 5.4181 14.8185  -21.0533 -6.2347 -3.6872 -2.6318 -2.0548
6741.9 5485.6 4250.9 3037.6 1845.7 674.8 ~475.0 -1603.9 -2712.1 ~3799.6 -4866.6
3.086-01 2.15e-01 5.58E-02 1.386-02 7.36E-02 5.04E-02 7.70E-03 2.50E-03 2.18E-02 3.94E-02 4.50E-02
1.5851 1.5220 1.3113 1.4070 1.2802 1.2185 1.1436 1.2512 1.1588 1.1220 1.0939
1.13-01  1.306-01 1.93E-01  1.64E-01 2.03e-01 2.23E-01 2.46E-01 2.12E-01 2.42E-01 2.53E-01 2.61E-01
2.46E+03  1.226+03  3.25E402 2.10E+01 3.876+01  1.56E+00 -2.03E-01 -1.88E+00 -1.03E+02 -5.61E+02 -1.43E+03
2.46E+03  1.2BE+03  3.10E+402  2.126+01  3.85E+01  1.55E+00 -2.05E-01* -1.82E+00* -1.02E+02 -5.58E+02 -1.43E+03

5 1.2458 1.4770 1.8064 2.3134 3.1942 5.1024 12.3451 -31.3580 -7.0073 -3.9767 ~2.7920
8026.9 6770.6 5535.9 4322.7 3130.7 1959.9 810.0 -318.9 -1427.1 -2514.6 -3581.6
4.03E-02 3.32E-01 1.91E-01 6.79E-02 5.286-03 6.23E-02 5.58£-02 1.47E-02 1.17e-04 1.31E-02 3.11E-02
1.7725 1.5974 1.5410 1.3230 1.4743 1.2900 1.2273 1.1655 1.5746 1.1724 1.1303
7.126-02  1.10E-01 1.25E-01  1.90E-01  1.44E-01 2.00E-01 2.20E-01 2.40E-01  1.16E-01 2.37e-01 2.50E-01

( 2.14E+02) 2.54E+03 1.02E+03  4.00E+02 6.77E+00  3.81E+01 2.91E+00 -1.11E-01 (-1.85E-02) -4.75E+01 -3.63E+02
1.686+02  2.55E+03  1.09E+03  3.82E+02 6.87E+00* 3.79E+01 2.90E+00 -1.12E-01 -1.23E-02* -4.6BE+01 -3.60E+02
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Table 7. Radiative transition parameters for Ny a 'llg-a’ 'S7. For each v'—v" band, the listed
quantities are Ayryn (pm), vyryn (cm"l), Quivt, Tyrgn (A), Re(Pyiyn) (electric dipole moment
atomic units), A, (s71) calculated by the r-centroid method, and Ay, (s71) calculated
by integrating [ 42X R.(r)yy~dr. — Continued .

vewe

16

20

21

(]
4068
24582.3
2.62E-16
1.2692
2.07e-01
3.37e-10
3.37e-10*

.3874
25814.8
7.23e-16
1.2646
2.08E-01
1.09E-09
1.09€E-09*

.3701
27021.4
2.83e-16
1.2560
2.11e-01
5.04E-10
5.04E-10*

.3546
28202.1
1.33e-17
1.3176
1.91€-01
2.21E-11
2.22E-11*

.3406
29357.2
3.77E-16
1.2695
2.07e-01
8.26E-10
8.26E-10*

-3280
30486.8
4.62E-16
1.2609
2.09E-01
1.16€-09
1.16E-09*

1
4333
23076.1
2.89E-16
1.2151
2.24E-01
3.61E-10
3.58E-10*

4114
24308.6
1.60€E-16
1.2050
2.27€-01
2.40E-10
2.39E-10*

.3919
25515.1
3.27e-18
1.0007
2.88e-01
9.11E-12
9.16E-12*

.3746
26695.9
5.73-17
1.2702
2.06E-01
9.41E-11
9.46E-11*

.3591
27851.0
1.16€E-16
1.2324
2.18e-01
2.42E-10
2.42E-10*

.3451
28980.6
6.24E-17
1.2021
2.28E-01
1.60E-10
1.60E-10*

2
4631
21593.6
1.18E-16
9797
2.93e-01
2.07e-10 ¢
2.02E-10*

.4381
22826.1
4.B4E-17
1.6131
1.06E-01
1.326~11 (
1.27E-11*

4161
24032.7
1.07€-16
1.3781
1.72e-01
8.97e-11 (
9.21E-11*

3966
25213.4
6.40E-18
1.2304
2.19€-01
9.98E-12
1.06E-11*

3792
26368.5
3.45E-17
1.3889
1.69E-01
3.66E-11
3.58E-11*

.3637
27498.1
3.56E-17
1.3469
1.82E-01
7.78€e-11
7.726-11*

3
4967
20134.7
7.78E-16
1.0836
2.64E-01
8.99E-10)
7.54E-10*

4680
21367.2
1.86E-17
-.0693
2.07e-01
1.57e-11)¢C
1.19€-10*

4430
22573.8
2.31E-18
3.7180
4.83E-06
1.25e-21)
1.32e-11*

4210
23754.5
2.02-17
.9280
3.06€E-01
5.12e-11
4.98E-11*

.4015
24909.6
9.85e-17
1.2556
2.11€-01
1.37e-10
1.33e-10*

.3840
26039.2
3.69E-1T7
1.3093
1.94£-01

4
.5348
18699.1
5.14E-15
1.4165
1.61E-01
1.76E-09 (
1.68E-09*

5017
19931.7
3.65e-15
1.1383
2.48E-01
3.60E-09)(¢
3.00E-09*

4731
21138.2
9.99E-16
.9330
3.05e-01
1.77€-09 (
1.65€-09*

4480
22318.9
2.47E-16

.8345
3.25e-01
5.87E-10 (
6.01E-10*

4260
23474.0
4.87e-17
.8nz7
3.18g-01
1.29€-10 (
1.27e-10*

.4064
24603.7
2.17e-18
1.5010
1.36€-01

5
.5785
17286.7
8.51E-14
1.6464
9.82e-02
8.60E-09)(
7.12E-10*

.5400
18519.2
1.22E-14
1.4180
1.60€-01
4.02E-09)(
4.T0E-09*

.5070
19725.8
1.07e-14
1.1628
2.40€-01
9.63E-09)(
7.95€-09*

.4783
20906.5
2.42E-15
.9305
3.05E-01
4.17E-09)¢(
3.74E-09*

.4533
22061.6
2.39E-16
.6258
3.46E-01
6.21E-10)¢(
7.44E-10*

4312
23191.2
9.20E-18
2.2595
1.46E-02

7.66E-11 ( 1.21E-12)( 4.94E-14)

7.4TE-11*
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2.038-12%

2_BOF-13*

[
.6290
15897.1
5.36E-12
2.5477
4.41E-03
8.49€-10)
2.83E-06*

.5838
17129.6
3.80E-13
1.7754
7.06E-02
1.93€-08)(
1.22E-08*

.5454
18336.2
1.03e-14
1.4552
1.49€ 01
2.87e-09)(
5.71E-09*

5124
19516.9
1.91E-14
1.2053
2.27E-01
1.48E-08)(
1.17e-08*

.4837
20672.0
4.67E-15
.9750
2.94E-01
7.24E-09)(
5.94E-09*

.4587
21801.6
3.51E-16

6710
3.44E-01
8.71€-10 (

7
.6882
14530.2
2.59E-10
.5253
3.44E-01
1.90E-04 (
2.09E-04*

.6344
15762.7
8.58E-12
2_9054
4.7T1E-04
1.51E-11)¢
1.03€-05*

.5893
16969.3
1.41E-12
1.8799
5.26E-02
3.86E-08)(
8.53E-08*

.5510
18150.0
7.07E-16
1.5658
1.18-01
1.20E-10)¢
4.97E-09*

.5180
19305.1
3.14E-14
1.2939
1.99€-01
1.81E-08)(
1.41E-08*

4894
20434.7
7.85E-15
1.0745
2.67E-01

8
7584
13185.8
4.57€-08
1.6911
8.80E-02
1.64E-03)(
2.57E-04*

.6936
14418.3
9.72e-10
.A326
3.25e-01
6.24E-04)(
4.356-04™

6400
15624.9
8.93e-12
3.9652
7.640-07
4.03E-17)(
3.18e-05*

.5950
16805.6
4.19€-12
1.9958
3.68E-02
5.47E-08)(
4.62E-07*

.5568
17960.7
3.60E-14
1.5092
1.34E-01
7.55E-09)(
2.21E-09*

.5238
19090.3
2.T4E-14
1.4712
1.45E-01

9
.8429
11863.7
3.22E-09
13.2760
0.00E+00
0.00E+00)(
9.29e-02*

7636
13096.2
8.35E-08
1.7781
7.01E-02
1.87€-03)(
5.37e-05*

-6992
14302.8
3.02E-09
1.0398
2.77E-01
1.37E-03)(
8.03E-04*

.6458
15483.5
3.10E-12
8.1076
2.45E-29
0.00E+00)(
8.61E-05*

.6010
16638.6
1.07e-11
2.1233
2.40E-02
5.73E-08)(
1.94E-06*

.5628
17768.2
4.66E-13
1.5530
1.22€-01

10
9466
10563.7
5.77e-05
1.5937
1.11E-01
1.70E+00)
8.51E-01*

L8477
11796.2
2.80E-08
-3_4871
1.57€-09
2.30E-19)
1.73E-01*

L7691
13002.8
1.38e-07
1.8762
5.32e-02
1.73e-03)
1.16E-04*

.7050
14183.5
8.08E-09
1.1962
2.30e-01
2.47E-03)
1.31€-03*

6519
15338.6
3.60E-12
-7.6198
6.23E-35
0.00E+00)
2.07E-04*

.6072
16468.2
2.29e-1
2.2826
1.33e-02

9.69E-09)( 8.06E-09)( 7.86E-08)( 3.69E-08)

R_ROF-10* A _RYF-NQ* 5_Q3F-00*

1.97e-10*

6.90E-06*



TRANSITION PROBABILITIES AND RELATED DATA FOR NITROGEN AND OXYGEN BANDS

Table 7. Radiative transition parameters for Ny a Il,—a’ 17 .
quantities are Ayryn (um), vyrpr (cm™), qyroi, Fyrpn (A), Re(Fyryn) (electric dipole moment
atomic units), A, (s71) calculated by the r-centroid method, and Ay« (s71) calculated
by integrating [ ¢} Re(r)tyndr. — Continued

v "
16 1.0769
9285.6
3.70E-05
4.3673
2.82E-08
4.79E-14)(
1.716+01*

~

17 9507
10518.2
8.71E-05
1.6507
9.72e-02
1.94E+00)(
8.70E-01*

~

18 .852%9
11724.7
2.77€-07
-.3929
1.11e-01
1.126-02)(
2.99E-01*

~

19 L7769
12905.5
2.04E-07
1.9938
3.71E-02
1.22e-03)¢
1.75E-03*

~

20 7112
14060.5
1.92€-08
1.3245
1.89€-01
3.88E-03)(
1.87C-03*

~

21 .6583
15190.2
9.40E-11
-1.0060
1.78E-02
2.12E-07)¢
4 46E-04*

~

12
1.2454
8029.3

4.50E-02
1.7929
6.74E-02
2.14E+02)
1.62E+402

1.0797
9261.9
4.25E-06
10.6530
0.00E+00
0.00E+00)(
2.58E+01*

<9553
10468.4
1.24E-04
1.7083
8.43E-02
2.05E+00) (
7.66E-01*

.8584
1164Y%.2
1.11E-06
4202
3.33e-01
2. OSE-01)¢
4.79E-01*

.7810
12804.2
2.68€-07
2.1460
2.21E-02
5.60E-04)(
£8.01E-03%

T
13933.9
4.12E-08
1.4376
1.54E-01
5.39€-03)(
2.256-03*

13
1.4718
6794.6
3.54E-01

1.6101
1.07e-01
2.58E+03
2.60E+03

1.2458

8027.2
4.90E-02

1.8148
6.34E-02
2.06E+02)
1.50E+02

1.0830
9233.7
1.06E-05
-4.6256
7.96E-15
1.07e-27)¢(
3.70E+01*

.9602
10414.5
1.67E-04
1.7684
7.20E-02
1.98E+00) (
5.38E-01*

8643
11569.5
3.16E-06
8075
3.29-01
1.07e+00)(
7.17€-01*

7875
12699.2
3.02E-07
2.3649
9.62E-03
1.16E-04)(
2.48E-02*

14
1.7917
5581.4
1.70E-01

1.5620
1.19E-01
8.51E+02
9.156+02

1.4676
6813.9
3.756-01
1.6232
1.04E-01
2.59E+03
2.62E+03

1.2468

8020.5
5.21€-02

1.8386
5.93e-02
1.91€+02)
1.318402

1.0868

yeut.2
9.86E-05

-.5650
7.26E-02
8.218-01)¢
5.07E+01*

.9656
10356.3
2.13E-04
1.8333
6.02-02
1.73E+00) ¢
2.42C 01*

8706
11485.9
7.42E-06
1.0422
2.76E-01
1.74E+00) ¢
1.00E+00*

15
2.2782
4389.4

7.71E-02
1.3316
1.87€-01
4.62E+02 (
4.41E402

1.7787
5621.9
1,52€-01
1.5849
1.13€-01
7.01E+02
7.66E+02

1.40645

6828.5
3.94E-01

1.6368
1.01E-01
2.57E+03 (
2.62E+03

1.2486

BULY.2
5.41E-02

1.8646
5.50€-02
1.70E+02)
1.07e+02

1.0912
9164.3
3.24E-04
.3625
3.24-01
5.31E+01)¢
&.&56401¢

9714
10293.9
2.55€-04
1.9062
4.B6E-02
1.33E+00)(
1.83€-02*

16 17
3.1070 4.8338
3218.6 2068.7

9.90E-04  5.03E-02
1.6900 1.3006

8.82E-02 1.97E-01
5.21E-01) 3.50E+01
4.46E-01% 3.4BE+01
2.2466 3.0291
4451.1 3301.3

8.336-02 3.17E-05
1.3380 -.7378

1.856-01  4.42E-02

5.096+02 ( 4.51E-03)

4.85E+02  1.44E+00*
1.7675 2.2184
5657.7 4507.8

1.37E-01 8.67E-02
1.6098 1.3425

1.07E-01  1.B4E-01

5.756402) 5.42E+02

6.40E+02  5.14E+02
1.4623 1.7579
6858.4 5688.6

4.126-01  1.25E-01
1.6507 1.6367

9.72E-02  1.01€-01

2.52€+03 ( 4.72E+02)

2.59E+03  5.35E+02
1.2510 1.4612
7993.5 6843.7

5.48E-02  4.29E-01
1.8934 1.6651

5.056-02 9.39£-02

1.45E+02) 2.46E+03

8.10€+01 2.54E+03
1.0961 1.2542
9123.1 7973.3
7.54E-04  5.40E-02
L7826  1.9259

3.336-01  4.586-02

1.296+02)¢ 1.16E+02)

B.41E401%  5.44E+01

(

18
10.6405
939.8
5.80E-02
1.2356
2.17e-01
4.61E+00
4.59€+00

4.6033
2172.4
3.88£-02
1.3124
1.93e-01
3.00E+01
2.99e+01

2.9595
3378.9
1.486-03
1.0305
2.80E-01
9.02E+00

19

-59.3916
-168.4
2.20E-02
1.1795
2.35e-01
-2.36E-02
-2.36€E-02

9.3970
1064.2
5.71E-02
1.2436
2.15e-01
6.44E+00
6.41E+00

4.4039
2270.7
2.85€-02
1.3261
1.89€-01
2.41E+01

8.67E+00* 2.40E+01

2.1932
4559.6
8.75E-02
1.3451
1.83£-01
5.61£+02
5.29E+02

1.7499
5714.7
1.17e-01
1.6651
9.39€-02

3.88E+02)

4.49E+02

1.4611
6844.3
4_46E-01
1.6800
9.056-02
2.37e+03
2.48€+03

2.8973

3451.4
4.48E-03

1.1657
2.39€-01
2.14E+01
2.05e+01*

2.1708
4606.5
8.62E-02
1.3455
1.83€-01
5.69E+02
5.33E+02

1.7433
5736.2
1.11e-01
1.6947
8.72E-02
¢ 3.23e+02)
3.82e+02

20
~7.9623
~1255.9

6.31E-04
1.0017
2.87E-01
-4.18e-01
-4 .48E-01*

-427.9173
-23.4
2.86E-02
1.1902
2.32e-01
~7.96E-05
-7.96E-05

8,4318
1183.2
5.40E-02
1.2515
2.12e-01
8.17E+00
8.13£+00

4.2303
2363.9
1.98e-02
1.3428
1.83€-01
1.78e+01
1.78e+01

2.8417

3519.0
8.35E-03

1.2189
2.23E-01
3.65e+01
3.54Ev01"

2.1512
4648.6
8.30F-02
1.3431
1.83E-01
5.68E+02
5.26E+02

For each v'-v” band, the listed

21
~4.3049
-2322.9

6.56E-03
1.1924
2.31e-01
-1.78E+01
-1.74E+01*

-9.1712

-1090.4
3.27e-03

1.1054
2.58E-01
- 1. 14E+00
-1.17e+00*

86.0763
116.2
3.39e-02
1.1993
2.29e-01
5.65€-03
5.64E-03

7.7107
1296.9
4.92E-02
1.2594
2.10e-01
9.57e+00
9.52E+00

4.0783
2452.0
1.29€-02
1.3646
1.77€-01
1.20E+01
1.20E+01

2.7920
3581.6
1.26€-02
1.2505
2.13e-01
5.29E+01
5.16E+01

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 8. Radiative transition parameters for Ny w 1A ~a 1Hg. For each v'—v” band, the listed
quantities are Ayipn (um), vyrpn (€M™, gyrgn, Fyrgn (A), Re(7yryn) (electric dipole moment
atomic units), A,y (s71) calculated by the r-centroid method; and Ayryn (s™1) calculated
by integrating [ R.(r),~dr.

Vi 0

0 3.6400
2747.3
6.77E-01
1.2493
2.12E-01
1.28E+03
1.28E+03

1 2.3348
4283.0
2.44E-01
1.1897
2.28E-01
2.02E+03
2.03E+03

2 1.7256
5795.0
6.16E-02
1.1419

2.3%C 01
1.38E+03
1.40E+03

3 1.3729
7283.8
1.36E-02
1.1014
2.47E-01
6.48E+02
6.60E+02

4 1.1429
8749.4
2.85E-03
1.0662
2.53e-01
2.47€402
2.53E+02*

5 .9811
10192.3
5.89E-04
1.0352
2.57€-01
8.35E+01
&.59E+01*

6 .8611
11612.7
1.23€-04
1.0078
2.60E-01
2.64E+01
2.72E+01*

7 7686
13010.9
2.62E-05
.9837
2.63E-01
8.07E+00
8.35E+00*

1
9.2512
1080.9
2.82-01

1.3140
1.94e-01
2.71E+01
2.73E+01

3.8217
2616.6
2.55€-01
1.2634
2.08E-01
4 .02E+02
3.97E+02

2.4221
4128.7
2.87e-01
1.1976
.26 01
2.09e+03
2.08E+03

1.7802
5617.4
1.23E-01
1.1484
2.37e-01
2.49E+03
2.51E+03

1.4118
7083.1
3.84E-02
1.1075
2.46E-01
1.67E+03
1.70E+03

1.1729
8526.0
1.04€E-02
1.0721
2.52E-01
8.31E+02
£.49E+02

1.0054

9946.4
2.65E-03

1.0410
2.56E-01
3.48E+02
3.57e+02*

.8815
11344.5
6.57€-04
1.0136
2.60E-01
1.31E+02
1.35e+02*

2

-17.9347
-557.6
3.87E-02
1.3963
1.69E-01
-3.86E-01
-3.90E-01

10.2240
978.1
3.98e-01
1.3232
1.91E-01
2.75E+01
2.76E+01

4.0158
2490.2
6.46E-02
1.2892
2.01c 01
8.16E+01
7.90E+01

2.5133
3978.9
2.39€E-01
1.2064
2.24E-01
1.53E+03
1.52E+03

1.8367
5444.6
1.60E-01
1.1552
2.36E-01
2.91E+03
2.93e+03

1.4519
6887.5
6.70€-02
1.1136
2.44E-01
2.65E+03
2.69E+03

1.2037
8307.9
2.27e-02
1.0780
2.51E-01
1.66E+03
1.69€+03

1.0303

9706.0
6.91E-03

1.0468
2.56E-01
8.36E+02
8.57E+02*

3
-4.6118
-2168.3

1.95e-03
1.5138
1.32E-01

4 5 [ 7 8 9 10
-2.6657 -1.8843 -1.4631 -1.1997 -1.0195 -.8885 -.7891
-3751.4 -5306.9 -6834.8 -8335.3 -9808.5 -11254.4 -12673.1

2.64E-05 4.22E-10 2.84E-09 2.06E-12 3.83E-13 6.43E-15 2.20E-16
1.7438 11.7050 1.5962 -.8297 2.0385 1.3095 1.4561
7.138-02 0.00E+00 1.09€-01 1.05E-03 2.42E-02 1.956-01  1.50E-01

~7.09E-01 (-1.44E-02)( 0.00E+00)(-2.16E-05)(-2.66E-12)(-4.28E-10)(-7.07E-10)(-2.05E-11)

-7.04E-01*

-15.8060

-632.7
9.56E-02

1.4050
1.66€-01
-1.35€+00
- 1.36E+00

11.3714
879.4
4.14E-01
1.3330
1.88c 01
2.02E+01
2.02E+01

4.2227
2368.1
3.46E-03
1.4228
1.60E-01

( 2.39E+00)

2.04E+00*

2.6084
3833.8
1.65E-01
1.2166
2.21E-01
9.18E+02
9.06E+02

1.8951
5276.7
1.70E-01
1.1624
2.34E-01
2.77e+03
2.77£+03

1.4932
6697.1
9.22e-02
1.1199
2.43g-01
3.32E+03
3.35e+03

1.2353
8095.2
3.80E-02
1.0839
2.50€-01
2.55€+03
2.60E+03
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-9.27E-03* -1.14E-03* -9.09E-06* -2.06E-06* -1.10E-08* -6.41E-10* -B.46E-13*

-4.5131 -2.6517 -1.8871 -1.4707 -1.2088 -1.0289 -.8979

-2215.7 -3771.2 -5299.1 -6799.6 -8272.8 -9718.7 -11137.5
6.786-03  1.11E-04 2.76E-09 1.93E-08 3.72E-11 2.89E-12 3.57E-14

1.5241 1.7653 -7.6412 1.6464 .0045 2.2033 1.5287
1.296-01  6.66E-02 0.00E+00 9.49E-02 6.03E-02 1.15E-02 1.28E-01
-2.50E+00 (-5.36E-02)( 0.00E+00)(-1.11E~04)(~1.55E-07)(-7.08E-10)(-1.64E-09)
~2.48E+00% -3.14E-02* -6.95E-03* -3.57€-05% -1.66E-05* -1.83E-07* -7.B&6E-10*

-14.2110 -4.4265 -2.6406 -1.8912 -1.4791 -1.2185 -1.0389
-703.7 -2259.1  -3787.1 -5287.6 -6760.7 -8206.6 ~9625.4
1.58E-01 1.47€-02 2.796-04 7.91E-08 7.396-08 3.09E-10  1.16E-11
1.4140 1.5346 1.7886 ~1.4596 1.6985 4532 2.4129
1.63c-01 1.24E-01 6.17E-02 B.94E-06  8.18E-02 1.84E-01% 3.85e-03
-2.96E+00 -5.49E+400 (-1.17E-01)(-1.89E-12)(-3.09€-04)(-1.17E-05)(-3.10E-10)
-2.99E+00 -5.42E+00 -5.98E-02* -2.42E-02* -6.32E-05* -7.38E-05* -1.44E-06*

12.7379  -12.9802 -4.3510 -2.6324 -1.8968 -1.4886 -1.2290

785.1 -770.4 -2298.3 -3798.8 -5272.0 -6717.9 -8136.7
3.77E-01  2.17E-01  2.56€-02 5.41E-04 5.50E-07 2.0BE-07 1.66E-09
1.3438 1.4232 1.5454 1.8142 -.1812 1.7536 7315

1.856-01 1.60E-01 1.23e-01 5.67e-02 3.06E-02 6.91E-02 2.52E-01
1.26E+01 -5.17E+00 -9.54E+00 (-1.93E-01)(-1.53E-04)(-6.09E-04)(-1.15E-04)
1.26E+01 -5.21E+00 -9.41E+00 -8.10E-02* -6.32E-02* -4.69E-05* -2.37E-04*

4.4430 14.3828  -12.0097 -4.2860 -2.6272 -1.9040 -1.4990

2250.7 695.3 -832.7 -2333.2 -3806.3 -5252.2 -6671.0
8.04E-03  3.16E-01 2.69E-01 3.90E-02 8.89E-04 2.29E-06 4.74E-07
1.1570 1.3558 1.4328 1.5565 1.8425 .3789 1.8139

2.35E-01 1.81E-01  1.57E-01 1.20E-01 5.14E-02 1.61E-01 5.67E-02
1.036+01  7.07E+00 -7.B0E+00 -1.44E+01 (-2.63E-01)(-1.74E-02)(-9.17E-04)
1.14E+01* 7.03E+00 -7.B6E+00 -1.42E+01 -8.17e-02* -1.37E-01* -3.60E-09*

2.7074 4.6769 16.3871  -11.2327 -4.2312 -2.6252 -1.9127

3693.6 2138.2 610.2 -890.3 -2363.4 -3809.3 -5228.1
9.51E-02 3.96E-02 2.4%9E-01 3.13E-01 5.43E-02 1.30E-03 7.10E-06
1.2295 1.2236 1.3696 1.4427 1.5679 1.8742 L6970

-

2.18e-01  2.19E-01 JTTE-01 1.54E-01  1.17E-01  4.60E-02  2.46E-01
4.60E+02  3.77E+01  3.59E+00 -1.06E+01 -1.97E+01 (-3.07E-01)(-1.25€-01)
4.48E+02  3.91C+01  3.56C+00 1.07E+0% - 1.94E+01 5.69E-02% 2.59E-01*

1.9554 2.8101 4.9246 18,8635 -10.6042 ~4.1860 -2.6263
5114.0 3558.6 2030.6 530.1 -943.0 -2388.9 -3807.7
1.56E-01  4.36E-02 L65E-02  1.B6E-01  3.47E-01  7.10E-02  1.74E-03
1.1700 1.2488 1.2446 1.3860 1.4529 1.5796 1.9102

~

2.326-01 2.12E-01  2.14E-01 1.72E-01 1.51€-01  1.13E-01 4.03e-02
2.29E+03  1.80E+02 S5.91E+01 1.66E+00 -1.35€+01 -2.51E+01 (-3.15E-01)
2.28E+03  1.72E+02 6.03E+01  1.64E+00 -1.36E+01 -2.46E+01 -1.87E-02*

1.5356 2.0175 2.9165 5.1860 21,9722 -10.0931 -4.1502
6512.2 4956.7 3428.8 1928.3 455.1 -990.8 -2409.6
1.09e-01  1.29E-01 .30€e-02 .07E-01 1.31E-01 3.73E-01 8.85E-02
1.1263 1.1782 1.2881 1.2576 1.4061 1.4635 1.5917
2.426-01  2.31E-01 L01E-01 2.10E-01 1.66E-01  1.48E-01 1.10E-01
3.57e+03  1.70E+03 .32E+01  6.88E+01  6.88E-01 -1.61E+01 -3.02E+01%
3.60E+03  1.68E+03 LOTE+01  6.95E+01  6.78E-01 -1.62E+01 -2.96E+01

W~ N -
—



TRANSITION PROBABILITIES AND RELATED DATA FOR NITROGEN AND OXYGEN BANDS

Table 8. Radiative transition parameters for Ny w *A,-a 1Hg. For each v'—v” band, the listed
quantities are Ayryr (pm), Vyrye (em™h), quryn, Pyryn (A), Re(Fore) (electric dipole moment
atomic units), A, (s71) caleulated by the r-centroid method, and A,r,» (s71) calculated

by integrating [ 92 Re(r)hydr. — Continued

LAY 1 12 13 14 15 16 17 18 19

] -.7110 -.6481 -.5964 -.5531 -.5164 -.4B4Y - 4575 -.4336 -.4125
-14064.9  -15429.8  -16767.9 -18079.4  -19364.4 -20623.1 -21855.6 -23062.1 -24242.8
1.20E-15  1.20E-15 2.656-16 2.21E-17 1.90E-16 B.24E-17 1.97E-18 7.35E-17 7.24E-17
1.1606 1.1534 1.0886 1.6056 1.2963 1.2379 1.5063 1.2736 1.2397
2.356-01 2.36E-01 2.49E-01 1.06E-01 1.99E-01 2.15g-01 1.35e-01 2.056-01 2.15-01
(-3.72E-10) -4.97E-10 -1.57E-10 (-2.97E-12) -1.11E-10 -6.79E-11 (-7.58E-13) -7.71E-11 -9.64E-11
-2.96E-10* -4.65E-10% -1.52E-10* -5.17€-12* -1.17E-10% -7.11E-11* -6.50E-13* -7.64E-11* -9.66E-11*

1 -. 7981 - 7197 -.6565 - 6043 -.5609 -.5239 -.4921 - 4645 -.4404
-12529.2  -13894.1 -15232.2 -16543.7 -17828.7 -19087.4 -20320.0 -21526.5 -22707.1
8.326-15 6.39E-15 2.85E-15  7.386-16 2.026-17 5.156-17  4.50E-17 2.43E-20 2.54E-17

1.3186 1.0968 1.0415 Y41 <3401 T.5566 1.5845 1.7556 1.3159
1.92E-01  2.48E-01 2.56E-01 2.62E-01  1,50E-01 1.20E-01 1.72E-01 6.91E-02  1.93e-01
(-1.23E-09)(-2.13E-09)(~1.34E-09) -4.64E-10 (-5.26E-12)(-1.04E-11)(-2.27E-11)(-2.34E-15) -2.25E-11
-3.08E-10% -1.53E-09* -1.22E-09* -4.44E-10% -3.06E-11* -1.97E-11* -2.98E-11* ~1.34E-13* -2,22E-11*

2 -.9077 -.8076 -. 7289 -.6653 -.6129 -.5690 -.5317 - 4996 -.4718
-11017.2  -12382.0 -13720.1 -15031.7 -16316.7 -17575.4 -18807.9 -20014.4 -21195.0
2.656-13  4.02E-14  3.29E-14  1.226-14 3.21E-15 3.92E-16 1.84E-19 3.37E-17 4.00E-17

1.6888 1.3113 1.1059 1.0055 929 L7070 -11.1370 1.5052 1.0964
8.41E-02 1.95E-01 2.46E-01 2.61E-01 2.66E-01 2.4BE-01 0.00E+00  1.35E-01 2.4BE-01
(-5.09E-09)(-5.85E-09)(-1.04E-08)(-5.72E-09) -1.99E-09 (-2.66E-10)( 0.00E+00)(-9.99E-12)(~4.73E-11)(
-2.95E-10% -1,38€-09* -6.79E-09* -5,08£-09* -2.01E-09* -3.98E-10* -1.05E-11* -2.17E-11* -5.526-11*

3 ~1.0493 -.9180 -.8170 «.T384 - 6744 -.6216 -.5774 - .5398 -.5075
-9528.4  -10893.3  -12231.4 -13542.9 -14B27.9 -16086.6 -17319.2 -18525.7 -19706.3
3.13e-1 L4OE-12  1.38E-13  1.34E-13  4.21E-14 9.85E-15  1.80E-15 9.08E-17 2.64E-16
2.7026 1.8185 1.2876 1.1181 9719 .8602 T84 5457 1.1498
‘6.52E-04 5.59-02 2.01E-01 2.44E-01 2_A3F-01 2.65F-01 2 _88F-N1 2.11F-M 2.37e-m
(-2.33E-11)(-1.15E-08)(-2.07E-08) (-4 .00E-08)(-1.93E-08) -5.84E-09 (-1.27E-09)(-5.20E-11)(-2.30E-10)
~7.44E-D6* -4 .3BE-09* -5,20E-09* -2.41E-08* -1.69E-08* -6.39E-00* -1.56E-09* -8.86E-11% -2.89E-10*

—

4 -1.2403 ~1.0607 -.9289 -.8280 - 7484 -.6839 ~.6308 -.5862 -.5482
-8062.7 -9427.6 -10765.7 -12077.2 -13362.3 -14621.0 -15853.5 -17060.0 -18240.6
6.67E-09 5.856-11 5.75E-12 2.86E-13 3.97E-13  1.25E-13 2.78E-14 3.01E-15 7.74E-16
9251 3.1882 1.938% 1.2246 1.1284 9723 .8672 7588 1.2849
2.66E-01  1.656-05 3.61E-02 2.196-01 2.426-01 2.63E-01 2.656-01 2.56E-01 2.02E-01
¢ 5.00E 04)C 2.71C- 14)(-1.90E-08)(-4.09E-08)(-1.12E-07)(-5.51E-08) -1.568E-08 (~1.99E-09)(-3.89E-10)
-6.10E-04* -2,97E-05* -1,02E-07* -1.26E-08* -6.09E-08* -4.53E-08% -1.63E-08*% -2.29E-09* -6.44E-10%

5 -1.5106 -1.2524 -1.0726 -.9403 -.8390 -.7588 -.6939 -.6403 -.5953
-6619.8 -7984.7 -9322.8 -10434.3 -11010.4 -13178_1 ~14410_6 -15617.1 -16797.7
9.23E-07 2.19E-08  7.01E-11  1.94E-11  3.53E-13 9.36E-13  2.81E-13  3.53E-14  1.43E-15
1.8817 1.0713 4.2019 2.0545 1.0627 1.1507 9896 8134 1.7442
4.47E-02  2.526-01 4.63E-10 2.26E-02 2.53E-01 2.37E-01 2.62E-01 2.62E-01  7.12£-02
(-1.09€-03) -1.44E-03 (-2.47E~23)(-2.41E-0B)(-7.78E-08)(-2.43E-07)(-1.17E-07) -1.88E-08 (-6.95E-11)
~2.54E-04* ~1,32E-03* -9,70E-05* -7.97E-07* -2.46E-08% -1.14E-07* -8.45E-08* -1.87E-08* -6,28E-10*

[ -1.9233 -1,5234 -1.2654 -1.0853 -.9525 -.8505 -.7698 -.7044 -.6503

-5199.5 -6564.3 -7902.5 -9214.0  -10499.0 -11757.7  -12990.2 -14196.7  -15377.3

1.82€-05 1.506-06  6.17E-00  3.22E-11 5.58E-11 8.27E-14 1.51€-12  3.49E-13 5.92E~16

.9056 1.9606 1.1888 7.9958 2.1710 .0002 1.1879 1.0057 -1.4622

2.66E-01 3.32E-02 2.28E-01 9.36E-42 1.34E-02 5.95E-02 2.28E-01 2.61E-01  8.74E-~06
(-3.67E-01)(-9.97E-04)(-3.20E-03)( 0.00E+00)(-2.35E-08)(~9.63E-10)(-3.50E~07)(-1.37E-07)(-3.33E-19)(
-4 L2E-01% ~1.96E-03*% -2.4B8E-03* -2 _71E-04% -4 _01F-04* -X_24F-NR* -1 10FE-07% -7_10E-08% -1 _28E-10%

7 -2.6307 -1.9357 -1.5374 -1.2795 -1.0988 -.9653 -.8627 -.7813 -.7153
-3801.3 -5166.2 -6504.3 -7815.8 -9100.8 -10359.5 -11592.0 -12798.6 -13979.2
2.158-03  4.08E-05 2.40E-06 1.53E-07 1.36E-11 1.47E-10  7.94E-13 J27E-12 0 1,198 13
1.9516 1.0555 2.0566 1.2884 13,7450 2.2879 2.2527 1.2791 1.1032
3.44E-02  2.54E-01  2.264E-02 2.01E-01 0.00E+00 7.54E-03  9.01E-03  2.04F 01 2.46£-01
(-2.83E-01) -7.37E-01 (-6.71E-04)(-5.99E-03)( 0.00E+00)(-1.81E-08)(-2.03E-10)( 2 25f 07)(-3.99€-08)(
-6.03E-04* -6.91E-01* -7.86E-03* -4 .07E-03* -6.67E-04* -1.53E-05* -1.52f 084 1.461t 08* -1.48E-10*

-

*

20
-.3937
-25397.7
9.51E-18
1.1672
2.33e-01
-1.71E-11
-1.78E-11*

-.4191
~23862.0
2.64E-17

1.3513
1.826-01

-2.42E-11 (
-2.65E-11*

- 4474
-22349.9
4.52E-17

.8822
2.66E-01
-7.23E-11)¢
-9.1ME-11*

~ 4794
-20861.2
1.45E-15

©1.0746
2_S1E-01

-1.68E-09

~1.74E-09*

-.5156
-19395.5
9.36€E-15

1.0941
2.48E-01

~8.52E-09
~8.92E-09*

-.5570
-17952.6
4.03E-14

1.1191
2.43E-01

-2.80E-08
-2.98E-08*

-.6049
-16532.2
1.236-13

1.1520
2.37e-01

-6.29E-08)
-7.10E-08%

-.6608
-15134.1
2.57E-13

1.1641
2.348-01

-9.86E-08)
~1.44E-07*

e
-.3770
-26526.8
9.96E-18
1.3105
1.95e-01
-1.43E-1
-1.38e-11*

~.4001
~24991.1
7.45E-19
2.0731
2.096-02
-1.02E-14)
~9.35E-14*

-.4259
-23479.1
8.51E-17

BT
2.65E-01
-1.57E-10)
-1.91E-10*

~ 4547
-21990.3
2.77e-15

1.0548
2.54E-01

-3.87E-09
-3.86E-09*

- .4872
~20524.6
2.10E-14

1.0743
2.51E-01

-2.33E-08
-2.33e-08%

-.5241
~10081.7
9.79E-14

1.0722
2.52E-01

-8.73E-08
-8.83E-08*%

-.5662
-17661.4
3.65E-13

1.0717
2.52€-01
~2.58E-07
-2 _45E-Q7%

-.6149
-16263.2
1.18€-12

1.0785
2.51E-01

-6.44E-07
-6.TTE-07*

1059

J Phys Chom Het! Data, Vol 21, Ko %, 1uw)



1060

GILMORE, LAHER, AND ESPY

Table 8. Radiative transition parameters for Ny w *A,-a 1Hy. For each v'—v” band, the listed
quantities are Ayrpn (pm), Vyrgn (€m™1), gyryi, Tyiyn (A), R.(Tytyn) (electric dipole moment
atomic units), Ayren (s71) calculated by the r-centroid method, and Ay (s™1) calculated
by integrating [ 4% R¢(r)¥y~dr. — Continued

O\
8

10

"

12

13

14

0
.6951
14387.0
5.82€-06
9631
2.64E-01
2.45E+00
2.53e+00*

-6353
15741.5
1.36E-06
9462
2.65€-01
7.53E-01
7.796-01*

.5857
17074.6
3.386-07
9334
2.65E-01
2.40E-01
2.47E-01*

.5439
18386.5
9.04E-08
.9251
2.66E-01
8.04E-02
8.24E-02*

.5082
19677.6
2.63E-08
.9212
2.66E-01
2.87e-02
2.92E-02*

ATT4
20948.0
8.39e-09
9211
2.66E-01
1.10E-02
1.12E-02%

L4505
22198.2
2.936-09
L9240
2.66E-01
4.59€-03
4.61E-03*

L4268
23428.2
1.12€-09
.9288
2.66E-01
2.06E-03
2.06E-03*

1
7861
12720.7
1.63E-04
.9895
2.62E-01
4.66E+01
4.81E+01*

.7105
14075.2
4.11E-05
.9688
2.64E-01
1.61€+01
1.67E+01*

6490
15408.3
1.08€-05
9517
2.65e-01
5.50E+00
5.77E+00*

.5981
16720.2
2.96E-06
.9385
2.65E-01
1.97E+00
2.03E+00*

.5552
18011.2
8.67€-07
.9295
2.66E-01
7.24€-01
7.43E-01*

5186
19281.7
2.73e-07
9268
2.66E-01
2.80€-01
2.86E-01*

.4870
20531.8
9.34E-08
.9238
2.66E-01
1.16£-01
1.17-01*

4595
21761.9
3.47E-08
.9257
2.66E-01
5.11E-02
5.15e-02*

2
.9023
11082.2
1.99€-03
1.0193
2.59€-01
3.69€+02
3.79e+02*

-8041
12436.7
5.64E-04
9952
2.62E-01
1.50E+02
1.55E+02*

1262
15769.7
1.60E-04
9745
2.63E-01
5.87E401
6.07e+01*

.6631
15081.7
4 .66E-05
L9572
2.64E-01
2.26E+01
2.34E+01*

.6108
16372.7
1.41E-05
L9437
2.65e-01
8.79E+00
9.06E+00*

.5668
17643.2
4 .48E-06
9342
2.65€-01
3.51E+00
3.61E+00*

.5293
18893.3
1.52E-06
.9286
2.66E-01
1.47€+00
1.50E+00*

4969
20123.4
5.54€E-07
9266
2.66E-01
6.46E-01
6.55E-01*

3
1.0558
94T1.4
1.36E-02

1.0526
2.55€-01
1.52E+03
1.55E+03

.9237
10825.9
4.50E-03
1.0251
2.58-01
7.73E+02
7.94E+02*

.8224
12159.0
1.64E-03
1.0010
2.61E-01
3.57e+02
3.67E+02*

7423
13470.9
4.55E-04
.9802
2.63E-01
1.56E+02
1.61E+02*

6774
14762.0
1.46E-04
.9628
2.64E-01
6.62E+01
6.83E+01*

.6237
16032.4
4 .BOE-05
9489y
2.65E-01
2.81E+01
2.89E+01*

5786
17282.5
1.65€-05
.9389
2.65E-01
1.22E+01
1.25E+01*

.5402
18512.6
6.01E-06
L9326
2.65E-01
5.44E+00
5.56E+00*

J. Phys. Chem. Ref. Data, Vol. 21, No. 5, 1992

4
1.2677
7888.3
5.40E-02

1.0900
2.49€-01
3.32e+03
3.37E+03

1.0819
9242.8
2.24E-02
1.0585
2.54E-01
2.31E+03
2.356+03

9455
10575.9
8.41E-03
1.0309
2.58€-01
1.34E403
1.37€+03*

8412
11887.8
3.00€-03
1.0068
2.60E-01
6.93E+02
7.12E+02*

.7588
13178.9
1.05€-03
.9859
2.62E-01
3.35e+02
3.45E+02*

.6921
16449.3
3.67E-04
9683
2.64E-01
1.56€+02
1.61E+02*

.6370
15699.5
1.31E-04
29542
2.65E-01
7.20E+01
7.42E+01*

.5907
16929.5
4 .B6E-05
9437
2.65E-01
3.36E+01
3.45E+01*

5
1.5791
6332.9
1.16E-01

1.1330
2.41E-01
3.45E+03
3.46E+03

1.3008
7687.4
6.81E-02
1.0961
2.48E-01
3.856+03
3.89£+03

1.1086
9020.4
3.24E-02
1.0644
2.53E-01
3.00£403
3.14E+03

.9678
10332.4
1.37e-02
1.0368
2.57€-01
2.02E+03
2.07E+03

.8603
11623.4
5.42€-03
1.0126
2.60E-01
1.16E+03
1.20E+03*

7756
12893.9
2.08E-03
T
2.62E-01
6.20E+02
6.37E+02*

7070
14144.0
7.926-04
9740
2.63e-01
3.15e+02
3.24E+02*

-6504
15374.0
3.06E-04
.9596
2.64E-01
1.57€+02
1.62E+02*

6
2.0812
4804.9
9.69€-02

1.1876
2.28¢-01
1.13+03
1.12E+03

1.6235
6159.4
1.13e-01
1.1399
2.39€-01
3.05E+03
3.05e+03

1.3347
7492.5
7.85€-02
1.1023
2.47E-01
4.07e+03
4.10E+03

1.1358
8804.4
4.26E-02
1.0704
2.52E-01
3.74E+03
3.80E+03

L9905
10095.5
2.01E-02
1.0426
2.56E-01
2.75E+03
2.81E+03

.8798
11365.9
8.77e-03
1.0184
2.59€-01
1.75E+03
1.80E+03*

27926
12616.1
3.67e-03
9974
2.61E-01
1.02e+03
1.05E+03*

.7e22
13846.1
1.51€-03
9796
2.63E-01
5.63E+02
5.79E+02*

(

7
3.0262
3304.4

8.09€-04
1.5145
1.326-01
1.03€+00)
6.49E-01*

2. 1464
4658.9
6.51E-02
1.1989
2.25E-01
6.TBE+02
6.60E+02

1.6689
5992.0
1.02E-01
1.9473
2.38E-01
2.51€+03
2.49E+03

1.3691
7303.9
8.39E-02
1.1087
2.45E-01
3.99£+03
4.01E+03

1.1635
8595.0
5.17€-02
1.0764
2.51E-01
4.19E+03
4.25E+03

1.0136
9865.4
2.71E-02
1.0685
2.556-01
3.44E+03
3.51E+03

8996
11115.6
1.30€-02
1.0242
2.59€-01
2.41E+03
2.4TE+03

.8100
12345.6
5.90E-03
1.0032
2.61E-01
1.53€+03
1.57e+03*

8
5.4606
1831.3
1.28E-01

1.2679
2.07E-01
6.84E+01
6.86E+01

3.1389

3185.8
2.17e-03

1.0484
2.55e-01
9.25E+00)
1.18E+01*

2.2129
4518.9
3.83e-02
1.2136
2.22E-01
3.82e+02
3.38E+02

1.7150
5830.8
8.58E-02
1.1552
+36E-01
-92E+03
.89E+03

- N

1.4041
7121.8
8.42E-02
1.1153
.44E-01
.6TE+03
.6BE+03

W W N

1.1916
8392.3
5.87€-02
1.0825
.50E-01
.40E+03
JAAE+03

"N

1.0371
9642.4
3.41E-02
1.0545
2.55E-01
4.02E+03
4.0BE+03

.9198
10872.5
1.78-02
1.0301
2.58E-01
3.09e+03
3.15e+03

9
25.9469
385.4
8.77e-02
1.4321
1.58€-01
2.53€-01
2.48E-01

5.7475
1739.9
1.38€-01
1.2769
2.05e-01
6.16E+01
6.156+01

3.2542
3073.0
1.218-02
1.1579
2.35e-01
3.93e+01
4.28E+01

2.2806
4384.9
1.84E-02
1.2362
2.16E-01
1.46E+02
1.37E+02

1.7618
5675.9
6.72E-02
1.1641
2.34E-01
1.36E+03
1.34E+03

1.4396
6946.4
7.96€-02
1.1222
2.43E-01
3.19E+03
3.18E+03

1.2200
8196.5
6.30E-02
1.0888
2.49E-01
4.36E+03
4.39E+03

1.0608
9426.6
4.04E-02
1.0605
2.54E-01
4.41E+03
4.4BE+03

10
-9.6771
-1033.4

3.92e-01
1.4746
1.44E-01
-1.83E+01
-1.85E+01

31.1413
321.1
5.486-02
1.4679
1.46€-01
7.89E-02
7.75E-02

6.0453
1654.2
1.38-01
1.2852
2.02E-01
5.19e+01
5.15E+01

3.3714
2966.1
2.62E-02
1.1883
2.28E-01
7.21E+01
7.57E+01

2.3490
4257.2
6.03E-03
1.2830
2.03E-01
( 3.88E+01)
3.45E+01*

1.8091
§527.6
4.87e-02
1.1744
2.31E-01
8.926+02
8.68E+02

1.4754
6777.8
7.126-02
1.1295
2.41E-01
2.62E+03
2.60E+03

1.2488
8007.8
6.41E-02
1.0952
2.48E-01
4.10E+03
4.11E+03
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Table 8. Radiative transition parameters for Ny w 'A,~a II;. For each v'-v” band, the listed
quantities are Ayipr (um), vyrpn (em™), qyiyrr, Fyron (A), R (Fyry) (electric dipole moment
atomic units), Ayrn (s71) calculated by the r-centroid method, and A,w» (s71) calculated
by integrating [ 4% Re(r)iyndr. — Continued

v
8

n
~4.1235
~2425.1

1.06€-01
1.6041
1.06E-01

=3.47E+01

10

"

12

13

~

%

-3.39€+01

-9.3402
-1070.6
4 .04E-01
1.4861
1.41E-01
-2.00E+01
-2.02E+01

38.1060
262.4
3.14E-02
1.5209
1.30€-01
1.96E-02
1.91E-02

6.3518
1574.4
1.31E-01
1.2931
2.00E-01
4.15E+01
4.10E+01

3.4899
2865.4
4.11E-02
1.2049
2.24E-01
©.BLE+01
1.02E+02

2.4179

4135.9
5.49E-04

1.5120
1.33e-01
1.39€+00)
8.27E-01*

1.8567
5386.0
3 20E-02
1.1872
2.286-01
5.29E+02
5.09E+02

1.5115
6616.0
6.02E-02
1.1374
2.40E-01
2.03E+03
2.01E+03

12
-2.6385
-3790.0

2.49£-02
2.0005
2.83E-02

13
-1.9500
-5128.1

2.21€-05
1.1705
2.326-01

14
-1.5529
-6439.6

3.24E-06
2.1802
1.28€-02

15
-1.2946
~T74.7

3.41-07
1.3764
1.75e-01

16
-1.1132
-8983.4

5.80£-10
-1.8714
1.79e-07

17
-.9789
-10215.9
3.166-10
2.4129
3.856-03

18 19 20 21
-.8755 -. 7935 -.T269 -.677
-11422.4  -12603.0 ~ -13757.9  -14887.0
1.34%E-11 3 _OSE-14 3_L7E-13 I _14E-92
1.7809 2.7810 .8241 1.0572
6.338-02 3.82E-04 2.63E-01 2.54E-01

(-2.20E-01)(-1.21E+00)(-2.88E-04)(-9.74E-03)(-2.74E-17)(~1.01E-08)(-1.59E-07)(-2.34E-14) (- 1.27€-07) (- 1.35E-06)
-6.09E-02* -1.00E+00* -2.33E-02* -5.86E-03* -1.46E-03* -4.82E-05* -3.69E-09* -2.61E-07* -4.98E-07* -1.62E-06*

-4.1059
-2435.5
1.24E-01
1.6169
1.03E-01
-3.84E+01
-3.74E+01

-9.0707
-1102.4
4.13E-01
1.4981
1.37e-01
-2.11E+01
-2.14E+01

47.7377
209.5
1.60E-02
1.6079
1.05e-01
3.29E-03
3.12e-03

6.6643
1500.5
1.20E-01
1.3007
1.98e-01
3_20E+01
3.14E+01

3.6088
2771.0
5.46E-02
1.2166
2.21E-01
1.15€+02
1.17€+02

2.4869
4021.1
b_TLE-0L
.9086
2.66E-01
( 6.28E+00)
1.01E+01*

1.9043
5251.2
1.85E-02
1.2049
2.24E-01
2.72E+02
2.57e+02

-2.6500
-3773.6
2.71E-03
2.0597
2.21E-02

-1.9665
-5085.1
1.526-04
1.2633
2.08E-01

-1.5698
-6370.2
3.83E-06
2.3516
5.39€-03

-1.3108
-7628.9
6.94E-07
1.4579
1.50€-01

-1.1285
~8861.4
3.78E-09
-.3022
1.83£-02

-.9933 -.8890 -.8062 -.7390
-10067.9 -11248.5 -12403.4 -13532.6
6.21€-10 7.98E-11 5.65-12 7.90E-12

2.5607 1.6724 . 9060 .9222
1.62E-03  8.826-02 2.66E-01 2.66E-01

(-1.44E-01)(-1.76E+00)(-5.84E-05)(-1.40E-02)(-1.80E-06)(-3.36E-09)(-1.79E-06) (- 1.55E-06)(-2.80E-06)
-2.80E-01* -1.37E+00* -5.73E-02* -7.29E-03* -2.89E-03* -1.31E-04* -1.94E-07* -3.47E-06* -4.92E-06*

-4.0974
-2640.6
1.41E-01
1.6301
9.92E-02
-4.10E+01
-3.99E+01

-8.8602
~1128.6
4.18¢-01
1.5106
1.33e-01
-2.17e+01
-2.21E+01

61.5707
162.4
6.63-03
1.7750
6.45E-02

( 2.40E-04)
1.59E-04*

6.9790
1432.9
1.056-01
1.3082
1.95-01
2.39E+01
2.33e+01

3.7272
2683.0
6 _53E-02
1.2259
2.19e-01
1.228+02
1.24E+02

2.5556
3913.0
4.87E-03
1.0952
2.48E-01
( 3.63e+01)
4. 16E+01*

-2.6652
-3752.1
2.75E-03
2.1338
1.59€-02

-1.9853
+5037.1
2.62E-04
1.3613
1.86E-01

-1.5884
-6295.8
3.85E-06
2.6168
1.14E-03

-1.3283
-7528.3
1.30E-06
1.5363
1.26E-01

-1.1448 -1.0085 -.9033 -.8197
-8734.8 -9915.5 -11070.3 -12199.5
1.526-08 1.06E-09 3.28E-10 5.99E-11
.3383 2.7504 1.6310 1.0395
1.48E-01 4.72E-04 9.90E-02 2.57E-01

(-7.46E-02)(-2.33E+00)(-2.53E-06) (- 1.78E-02) (-4 .52E-04) (-4 .68E-10)(-8.83E-06)(-1.45E-05)
-7.56E-01* -1,75E+00* -1,.23e-01* -7.53E-03* -5.18£-03* -3.18£-04* -1.13E-06* -1.83E-05*

~

-2.0065
-4983.9
4.25E-04
1.4092
1.65E-01

-1.6087
-6216.4
3.01E-06
3.1058
3.28E-05

-1.3472 -1.1623 -1.0248 -.9185
-7422.9 -8603.5 -9758.4  -10887.6
2.25E-06 4.77E-08  1.54E-09 1.05€-09
1.6151 .7013 3.0297 1.6175
1.03-01  2.47E-01 6.04E-05 1.03E-01

(-2.76E-02)(-2.89E+00)(-1.57E-09)(-1.99E-02) (-3.76E-03)(-1.05E-11)(-2.91E-05)
-1.60E+00* -2.11E+00* -2.39E-01* -5.84E-03* -B8.44E-03* -6.95E-04* -3.54E-06*

-4.0981 -2.6844
-2440.1 -3725.2
1.58E-01 2.61E-03
1.6438 2.2307
9.56E-02 1.01E-02
-4 . 24E+01
-4.13e+01
-8.7025 -4.1083
-1149.1 -2434.1
4.21E-01  1.73E-01
1.5237 1.6580
1.308-01  9.19€-02
-2.17E+01 -4 _27E+01
-2.22E+01 -4.15E+01
82.3968 -8.5936
121.4 -1163.7
1.83E-03  4.23e-01
2.2061 1.5373
1.13e-02  1.25E-01
8.50E-07) -2.13€+01
3.74E-05* -2.19E+01
7.2914  115.6524
1371.5 86.5
8_O0E-02 1.03E-04
1.3154 5.1641
1.93E-01  6.55E-16
1.74E+01 ( 5.78E-35)
1.68E+01  1.21E-04*
3.8439 7.5958
2601.5 1316.5
7.25e-02  7.33e-02
1.2339 1.3223
2.16E-01  1.91E-01
1.21E402 1
1.22E402  1.19E+01

-2.7080
-3692.8
2.26E-03
2.3655
5.00£-03

-2.0303
-4925.3
6.56E-04
1.4700
1.46E-01

-1.6308 -1.3675 -1.1810 -1.0420
-6131.8 ~7312.5 -8467.4 -9596.5
1.40E-06 3.62E-06 1.27€-07 1.71E-09
4.3941 1.6977 9457 3.5372
4.13-11  8.208-02 2.65E-01  6.87E-07

(-5_76E-03)(-3_38E+00)(-1_12E-213(-1.93E-02)(-1.10E-02)(-1.45E-15)
-2.90E+00* -2.40E+00* -4.27E-01* -2.43E-03* -1.25E-02* -1.39E-03*

-4.1282
-2422.4
1.87-01
1.6727
8.81E-02
-4.18E+01
-4 .06E+01

-8.5307
-1172.2
4 _25E-01
1.5515
1.21E-01
-2.04E+01
-2.12E+01

172.9475
57.8
2.74E-04
=1.1354
1.25E-04

-2.7361
-3654.9
1.73E-03
2.5704
1.52e-03

-2.0570 -1.6551 -1.3895 -1.2011
-4861.4 -6042.0 -7196.9 -8326.0
9.64E-04 4.57e-08 5.386-06 3.00E-07
1.5262 20.6440 1.7885 1.1295
1.29€-01  0.00E+00 6.17E-02 2.41E-01

(-3.99E-04)(-3.72E+00)( 0.00E+00)(-1.55E-02)(-2.04E-02)
-4.75E+00% -2.56E+00* -7.08E-01* -6.45E-11* -1.66E-02*

-4.1584
-2404.8
1.00£-01
1.6881
8.43e-02
-3.99€+01
-3.86E+01

-8.5128
-1174.7
4.29€-01
1.5662
1.17e-01

L24E+01 ( 1.67E-12) -1.93E+01

8.75E-05* -2.02E+01

-2.7691 -2.0869 -1.6816 -1.4132
-3611.3 -4791.9 -5946.8 -7075.9
1.11€-03 1.35g-03 1.66E-06 7.346E-04
2.9285 1.5794 -2.1756 1.8941
1.316-04  1.13e-01  6.68E-09 4.27E-02
(-1.82E-06)(-3.87E+00)(-3.15E-17) (-9.65E-03)
-7.20E+00* -2.54E+00* -1.10E+00* -5.92E-03*

-4.1996 -2.8075 -2.1201 -1.7106

-2381.2 -3561.8 ~4716.7 -5845.9
2.09E-01 4.92E-04 1.826-03 1.18E-05

1.7041 3.7446 1.6312 -.0402
8.04E-02 8.39£-08 9.89E-02 5.18E-02
-3.70E+01 (-3.17E-13)(-3.80E+00)(-1.28E-02)
-3.58E401 -1.02E+01* -2.32E+00* -1.62E+00*
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Table 9. Radiative transition parameters for Ny C 3II,-B 3Hg. For each v'-v” band, the listed
quantities are Ay (pm), vyror (cm™1), gorgn, Fyrgn (A), R.(Fyiyr) (electric dipole moment
atomic units), Ay (s71) calculated by the r-centroid method, and Ayryn (s™1) calculated
by integrating [ 9% R, ()i, ndr.

vi\wm
0

0

.3370
29671.2
4.54€-01
1.1843
7.40E-01
1.32E+07
1.31E+07

.3158
31665.6
3.92e-01
1.2285
6.87€-01
1.19e+07
1.19E+07

.2976
33606.3
1.33e-01
1.2784
6.21E-01
3.94E+06
3.97e+06

.2818
35480.4
2.02E-02
1.3415
5.35e-01
5.23e+05
5.28E+05

.2684
37261.7
9.50E-04
1.4568
3.80E-01
1.44E+04
1.38E+04*

1
3576
27965.8
3.27e-01
1.1466
7.81E-01
8.84E+06
8.84E+06

.3338
29960.2
2.26E-02
1.2098
7.10E-01
6.19E+05
5.87E+05

3135
31901.0
3.426-01
1.2395
&6.73e-01
1.02E+07
1.01E+07

.2961
33775.1
2.53E-01
1.2894
6.07€-01
7.25E+06
7.30E+06

o .es12
35556.3
5.376-02

1.3575
5.13E-01
1.29E+06
1.30E+06

2
.3804
26289.6
1.45€-01
1.1135
8.12E-01
3.53E+06
3.56E+06

.3536
28284.0
2.05E-01
1.1550
7.726-01
5.60E+06
5.54E+06

.3309
30224.8
2.36E-02
1.1679
7.58E-01
7.58E+05
7.99E+05

23115
32098.8
2.1E-01
1.2551
6.52E-01
6.01E+06
5.94E+06

.2952
33880.1
3.30E-01
1.3027
5.88E-01
8.99E+06
9.03E+06

3
.4058
24642.3
5.12e-02
1.0830
8.37e-01
1.09E+06
1.10E+06

3754
26636.7
1.98E-01
1.1211
8.05-01
4.93E+06
4.93E+06

3499
28577.5
6.42E-02
1.1652
7.61E-01
1.76E+06
1.71E+06

.3284
30451.5
8.90E-02
1.1835
7.41E-01
2.7T9E+06
2.85E+06

.3102
32232.8
1.19€-01
1.2802
6.19E-01
3.09E+06
3.02eE+06
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4
24343
23024.0
1.58E-02
1.0545
8.56E-01
2.86E+05
2.92E+05

3997
25018.4
1.10E-01
1.0904
8.31e-01
2.41E+06
2.43€+06

3709
26959.2
1.61E-01
1.1288
7.98E-01
4.0TE+06
4_04E+06

3468
28833.2
5.00E-03
1.1893
7.34E-01
1.31E+05)
1.15E+05*

.3266
30614.5
1.16E-01

1.1862
7.38e-01
3.66E+06 (
3.71E+06

5
4665
21434.7
4.50E-03
1.0277
8.70€-01
6.78E+04
6.98E+04*

4268
23429.1
4.68E-02
1.0619
8.51E-01
8.84E+05
8.98E+05

3942
25369.9
1.39€-01
1.0976
8.25E-01
3.13E+06
3.14E+06

3671
27243.9
9.36E-02
1.1362
7.91E-01
2.40E+06
2.35E+06

L3445
29025.2
3.48E-03
1.1370
7.90€-01
1.08E+05)
1.24E+05%

6
.5032
19874.5
1.22E-03
1.0025
8.79€-01
1.50E+04
1.55E+04*

4573
21868.9
1.71E-02
1.0354
8.66E-01
2.7T2E+05
2.78E+05

-4200
23809.7
7.91E-02
1.0689
8.47E-01
1.55E+06
1.57E+06

.3894
25683.7
1.31€-01
1.1047
8.20E-01
3.02E+06
3.00E+06

3641
27465.0
4.02E-02
1.1423
7.85€-01
1.04E+06
9.98E+05

7
5452
18343.4
3.23E-04
.9788
8.85E-01
3.16E+03
3.29E+03*

4917
20337.8
5.68E-03
1.0103
8.76E-01
7.44E+04
7.68E+04*

.6489
22278.6
3.62E-02
1.0424
8.42€-01
6.02E+05
6.14E+05

L4140
24152.6
9.87€-02
1.0755
8.42E-01
2.00E+06
2.01E+06

.3856
25933.9
1.01€-01
1.1110
8.14E-01
2.37e+06
2.33E+06

8
.5938
16841.6
8.44E-05
.9568
8.87e-01
6.42E+02
6.74E+02*

.5309
18836.0
1.78E-03
_QRAL
8.83E-01
1.88E+04
1.95E+04*

.4813
20776.8
1.44E-02
1.0177
8.74E-01
2.00E+05
2.06E+05

L4415
22650.8
5.53E-02
1.0487
8.59€-01
9.61E+05
9.76E+05

.4093
24432.1
1.01€-01
1.0818
8.38E-01
2.09E+06
2.09E+06

9
.6507
15369.2
2.20E-05
.9359
8.86E-01
1.27e+02
1.34E+02*

.5759
17363.6
5.36E-04
-9A39
8.86E-01
4.4TE+03
4 .68E+03*

.5180
19304.3
5.28E-03
L9940
8.81e-01
5.97E+04
6. 19E+04*

4722
21178.4
2.61E-02
1.0243
8.71E-01
3.82E+05
3.91E+05

4355
22959.7
6.80E-02
1.0543
8.56E-01
1.22e+06
1.23e+06

10
.7181
13926.3
5.71E-06
.9150
8.83E-01
2.44E+01
2.59E+01*

.6281
15920.7
1.59€-04
.oL28
8.87E-01
1.02E+03
1.07+03*

5599
17861.5
1.826-03
9™
8.86E-01
1.65E+04
1.72E+04*

.5067
19735.5
1.10e-02
1.0012
8.79€-01
1.33e+05
1.37e+05

L4648
21516.8
3.72e-02
1.0295
8.69E-01
5.66E+05
5.78E+05
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Table 9. Radiative transition parameters for Ny C 3I,-B 3II,. For each v'-v” band, the listed
quantities are Ayiyn (um), vyryn (em™), gurpr, Fyrpn (A), R (Pyryr) (electric dipole moment
atomic units), Ayryn (s71) calculated by the rcentroid method, and A,sy» (s™1) calculated
by integrating [ ¥} R.(r)i,»dr. — Continued

AL 1" 12 13 14 15 16 17 18 19 20 21
0 L7992 -8985 1.0228 1.1828 1.3962 1.6944 2.1403 2.8719 4.3302 8.4991  129.9646
12513.1 11129.9 9776.8 8454.2 7162.4 5901.6 4672.3 3474.7 2309.3 1176.6 76.9
1.46E-06 3.68E-07 8.99E-08 2.11E-08 4.65E-09 9.03E-10 1.196-10 7.67E-13  2.086-11 5.49E-11  7.33e-11
.8925 .8670 .8369 .8004 7541 .6853 .5188 -2.3476 1.3805 1.1507 1.0892

8.77e-01  8.67E-01 B8.50E-01 8.24E-01 7.81E-01 7.04E-01 4.80E-01 2.31E-16 4.81E-01 7.776-01 8.32E-01
4.47E+00  7.73E-01 ( 1.23E-01)( 1.75E-02)( 2.12E-03)( 1.86E-04)( 5.65E-06)( 3.48€-39)( 1.20E-07)( 1.09E-07)( 4.69E-11)
4.80E+00* 8.44E-01* 1.386-01* 2.06E-02* 2.67E-03* 2.71E-04* 1.49E-05* 1.14E-09* 5.27E-07* 1.54E-07* 5.42E-11*

1 .6893 7619 . B495 Rral 1.0921 1.2665 1.5000 1.8285 2.3236 3.1536 4.8278
14507.5 13124.3 1.2 10448.6 9156.8 7896.0 6666.7 5469.1 4303.7 3171.0 2071.3
4.62E-05 1.33E-05 3.74E-06 1.02E-06 2.63E-07 6.18E-08 1.19E-08 1.38E-09 2.11E-12 2.39E-10 5.17E-10
9224 -9013 -8782 -8515 .8174 7675 -6761 -4290 -7.5517 1.4627 1.1828
8.856-01 8.80E-01 8.72E-01 8.59£-01 8.37E-01 7.956-01 6.92E-01 3.62E-01  0.00+00 3.73e-01  7.42E-01
2.24E402  4.71E+01  9.39E+00  1.74E+00 ( 2.87€-01)( 3.89E-02)( 3.42E-03)( 6.00E-05)( 0.00E+00)( 2.14E-06)( 5.12E-06)
2.37e+02* 5.03E+01* 1.02E+01* 1.92E+00* 3.29E-01* 4.85E-02* 5.42E-03* 3.13E-04* 1.60E-07* 1.59E-05* 8.44E-06*

2 .6080 .6638 L7293 .8071 9011 1.0166 1.1618 1.3495 1.6014 1.9563 2.4924
16448.3 15065.1 13712.0 12389.4 11097.6 9836.8 8607.5 7409.9 6244.5 5111.8 4012.1
6.03E-04  1.96E-04 6.21E-05 1.91E-05 5.70E-06 1.61E-06 4.21E-07 9.26E-08 1.33E-08 2.81E-10 8.61E-10
9497 9295 .9092 .8866 8604 .8288 . 7860 7107 5141 -1.1337 1.7548
8.B7E-01 B.B6E-01 B.B2E-01 B.75E-01 B.64E-01 B.45E-01 8.126-01 7.34E-01  4.74E-01 S5.31£-07 1.05g-01
4.28E+03  1.06E+03  2.526+02 5.65E+01  1.18E+01 ( 2.226+00)( 3.58E-01)( 4.12E-02)( 1.48E-03)( 2.14E-17)( 1.23E-06)
4. 49E+03* 1.12E+03* 2.68E+02* 6.08E+01* 1.29E+01* 2.52E+00* 4.32E-01* 5.88E-02* 4.80E-03* 3.58£-05* 1.11E-04*

3 .5458 .5904 6416 L7011 7709 .8539 .9541 1.0771 1.2317 1.4315 1.6989
18322.3 16939.1 15586.1 14263.5 12971.6 11710.8 10481.5 9283.9 8118.6 6985.8 5886.2
4.30E-03  1.5BE-03 5.64E-04 1.96E-04 6.62E-05 2.14E-05 6.516-06 1.84E-06 4.71E-07 9.77e-08 1.09E-08
.9785 9562 L9355 .9161 .8955 .8701 .8367 7939 L7359 .6319 .2939
8.85-01 8.87e-01 8.86E-01 B.B4E-01 8.78£-01 8.68E-01 8,50E-01 8.1BE-01  7.62E-01 6.35E-01 2.14E-01
4.19E+04  1.25E+04  35.40E+03  9.QUE+02 2.26E+02 5.25E+01 ( 1.10E+01)( 2.00E+00)( 2.97E-01)( 2.72E-02)( 2.07E-04)
4_36E+04*  1.29E+04* 3.59E+03* 9.55E+02* 2.426+02* 5.72E+01* 1.25E+01* 2.43E+00* 4.026-01% 4.96E-02* 2.80E-03*

4 4974 5342 5758 .6233 6778 7412 .8155 .9037 1.0101 1.1406 1.3042
20103.6 18720.4 17367.3 16044.7 14752.9 13492.1 12262.8 11065.2 9899.8 8767.1 7667.4
1.79E-02  7.80E-03 3.17e-03 1.226-03 4.58E-04 1.68E-04 5.96E-05 2.00E-05 6.13E-06 1.69€-06 4.09E-07
1.0071 .9855 .9632 9409 .9201 .9012 .8810 -8530 .8099 L7459 .6554
8.78E-01  8.83E-01 B.86E-01 8.87E-01 B.84E-01 8.80E-01 8.73E-01 8.60E-01 8.31E-01 7.73E-01 6.66E-D1
2.26E+05  8.09E+04  2.65E+04  8.05E+03  2.33g+03  6.47E+02 1.70E+02  4.06E+01 ( 8.33E+00)( 1.38E+00)( 1.66E-01)
2.32E405  B.37E+04% 2.76E+04* B.50E+03* 2.4BE+03* 6.91E+02* 1.83E+02* 4. 4TE+01* 9.85E+00* 1.BBE+00* 2.97E-01*

*The Einstein coeflicients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 10. Radiative transition parameters for Ny £ ®L}-A 3T}, For each v'-v” band, the listed
quantities are Ayryn (um), vyryn (cm™1), qyrpr, Fyprgn (A), R,(7yryn) (electric dipole moment
atomic units), Ay, (s71) calculated by the r-centroid method, and Ayiyn (s71) calculated
by integrating [ ¢} Re(r)yudr.

Vi\ve 0
0 .2173
46019.7
3.98E-03
1.1969
1.28E-02

( 1.29€+02)
1.14E+02*

1 .2074
48204.7
2.67E-02
1.2159
1.53e-02

C 1.42€+03)

1.19€+03

1
.2243
44586.8
1.72E-02
1.1845
1.10€-02
3.71E+02
3.59E+02

.2138
46771.8
7.81E-02
1.2027
1.36E-02
3.01E+03
2.75E+03

2
.2316
43181.6
4.02e-02
1.1727
9.16E-03
5.51E+02
5.77e+02

.2204
45366.6
1.18e-01
1.1001
1.18E-02
3.11E+03
3.07e+03

(

8 9 10
.2830 .2930 .3035
35337.4 34129.7 32951.4
9.7T1E-02  B8.24E-02  6.70E-02
1.1127 1.1042 1.0960
2.33e-03  1.80E-03 1.39E-03
( 4.71E+01)( 2.16E+01)(C 9.34E+00)
4.22E+01  1.56E+01  4.96E+00
.2665 2754 .2846
37522.4 36314.7 35136.4
5.64E-03 2.00E-02 3.56E-02
1.1337 1.1221 1.1128
4.10e-03  3.03E-03 2.33E-03

¢ 3.91E+01)( 1.62E-02)C 1.02E+01)( 1.79+01)( 1.71E+01)

3 4 5 6 7
.2392 L2472 .2555 .2643 2734
41804.1 40454.5 39132.8 37839.2 36574.0
6.78E-02 9.24E-02 1.08E-01 1.13e-01  1.08E-01
1.1615 1.1508 1.1406 1.1309 1.1216
7.526-03 6.076-03 4.84E-03 3.82E-03 2.99E-03
5.67E+02)( 4.57E+02)( 3.08E+02)( 1.82E+02) 9.64E+01
6.326402 5.28E+02 3.58E+02 2.04E+02 9.95E+01
.2273 .2345 .2420 .2498 -2580
43989.1 42639.5 41317.8 40024.2 38759.0
1.18E-01  8.55E-02 4.27E-02 1.14E-02 9.06E-05
1.1782 1.1484 1.155% 1.1431% 1.0924
1.00E-02 8.25E-03 6.66E-03 5.13e-03  1.23e-03
2.04E+03  9.15E+02 2.71E+02
2.12E+03  9.54E+02  2.48E+02 1.73E+01  8.68E+00*

3.79E+01*  4.52E+01

3.43E+01

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).

Table 11. Radiative transition parameters for N, E 323‘—3 3T,. For each v'-v” band, the listed
quantities are Ay (Um), vyrpr (cm™Y), gyrprr, Pyryn (A), Re(Fyron) (electric dipole moment
atomic units), and A,,» (s71) calculated by integrating [ 9}, Re(r)p,n dr.

vizve Y
0 .2742
36467.8
1.43E-01
1.1653
1.856-03
9.63E+01

1 .2587
38652.8
3.1E-01
1.1937
1.85-03
2.49E+02

1
.2877
34762.5
2.43e-01
1.1431
1.85E-03
1.426+02

L2707
36947.5
1.26€-01
1.1683
1.85€-03
8.80E+01

2
.3022
33086.2
2.35e-01
1.1224
1.856-03
1.18E+02

.2835
35271.2
7.28E-04
1.1115
1.85e-03
4.43E-01%

3
.3181
31438.9
1.70€-01
1.1031
1.85E-03
7.326+01

2974
33623.9
4.83€-02
1.1324
1.85€-03
2.55€+01

4
.3353
29820.6
1.03e-01
1.0848
1.85e-03
3.78e+01

3126
32005.6
1.16E-01
1.1112
1.85€-03
5.26E+01

5
.3542
28231.3
5.54E-02
1.0675
1.85€-03
1.738+01

.3288
30416.3
1.31€-01
1.0924
1.85€-03
5.10E+01

[
3749
26671.1
2.75E-02
1.0512
1.85€-03
7.23E+00

3465
28856.1
1.06E-01
1.0749
1.85€-03
3.54E+01

7
.3978
25140.0
1.29€-02
1.0357
1.85£-03
2.83E+00

.3660
27325.0
7.16E-02
1.0585
1.85€-03
2.03£+01

8
.4230
23638.2
5.77e-03
1.0209
1.85€-03

1.06E+00* 3.80E-01*

.3872
25823.2
4.27e-02
1.0429
1.85-03
1.02E+01

9
451
22165.8
2.52E-03
1.0069
1.85€-03

4107
24350.8
2.34E-02
1.0282
1.85€-03
4 .68E+00

10
.4826
20722.9
1.07e-03
9934
1.85E-03
1.33E-01*

4365
22907.9
1.21E-02
1.0142
1.85E-03
2.01E+00

*The Ei‘nstein coefficient for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 12. Radiative transition parameters for Ny E 32‘;—6’ 311,. For each v'—v” band, the listed
quantities are Ayryn (Um), vy (em™Y), gy, Fyiyn (A), Re(Fyryn) (electric dipole moment
atomic units), and Ay,n (s71) calculated by integrating [ ¥}, Re(r)y dr.

vewve 0 1 2 3 4
0 1.4713 2.0824 3.4947 10.1275 -12.5965
6796.6 4802.2 2861.4 987.4 -793.9
7.756-01  1.87E-01 3.20E-02 5.01E-03 7.94E-04
1.1359 1.0720 1.0185 9741 .9362

4.14E-02  4.14E-02 4.14E-02 4.14E-02 4.14E-02
1.69E+403  1.44E+02° 5.20E+00 3.35£-02* -1.38E-03*

1 1.1134 1.4312 1.9816 3.1522 7.1884
8981.6 6987.2 5046.4 3172.4 1391.1
2.056-01  4.23E-01 2.72E-01 7.73E-02 1.75€-02
1.2059 1.1460 1.0810 1.0273 .9838
4.14E-02  4.74E-02  4.14E-02 4.14E-02 4.14E-02
1.03+03  1.00E+03  2.43E+02 1.71E+01 3.27E-01

*The Einstein coefficient for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).

Table 13. Radiative transition parameters for Ny D 35F-B ®U,. Tor each v'~v" band, the listed
quantities are Ayiyu (um), vyryn (™), gy, Pyrgn (R), Ro(Fyryn) (electric dipole moment
atomic units), A,rr (s71) calculated by the r-centroid method, and A,ryn (s71) calculated
by integrating [ v, R.(r)tbyndr.

LAY 0 1 2 3 4 5 6 7 8 9 10
0 2259 235U 2646 .2549 .2658 2776 .2901 3036 -3181 .3338 .3506
44264 .1 42558.8 40882.6 39235.3 37617.0 36027.7 34467.5 32936.4 31434.6 29962.1 28519.3
9.71E-02  1.93€-01 2.17E-01  1.836-01 1.30E-01 B.14E-02 4.69E-02 2.55E-02 1.326-02  6.67E-03  3.29E-03
1.1608 1.1403 1.1215 1.1040 1.0876 1.0722 1.0576 1.043¢9 1.0310 1.0187 1.0071
6.09E-01  5.69E-01 5.31E-01 4.95E-01 4.61E-01 4.29E-01 4.00E-01 3.72E-01 3.47E-01  3.24E-01  3.03e-01
1.27E+07  1.956+07  1.70E+07  1.10E+07 5.95E+06 2.84E406 1.24E+06  5.11E+05 2.01E+05  7.63E+04  2.83E+04
1.256+07  1.94E+07  1.70E+07  1.10E+07 5.96E+06 2.B4E+06  1.24E+06  5.07E+05 1.98E+405  7.46E+04* 2.74E+04%

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 14. Radiative transition parameters for Nf A 2I,-X ?T}. For each v'-v"” band, the listed
quantities are Ayiyn (um), Vyriyn (cm™Y), gyrgn, Fyrgn (A), Re(Fyryn) (electric dipole moment
atomic units), Ay,n (s71) calculated by the r-centroid method, and A,1,» (s71) calculated
by integrating [ 4% R.(r)yyndr.

LA 0

0 1.1092
9015.6
4.81E-01
1.1491
2.55E-01

4 .65E+04
4.64E+04

1 .9183
10889.2
3.24E-01
1.1118
2.63E-01

5 .84E+04
5.85E+04

2 7854
12732.8
1.33-01
1.0783

2 _68e-01
4.02E+04

4 .04E+04

3 .6875
14546.3
4.39€-02
1.0480
2.73E-01
2.04E+04
2.06E+04

4 6124
16329.7
1.29€-02
1.0202
2.77e-01
8.70E+03
8.78E+03

5 .5530
18083.2
3.53€-03
L9948
2.80€E-01
3.32E+03
3 _35E+03%

6 .5049
19806.6
9.44E-04
9717
2.82e-01
1.18€+03
1.20E+03*

7 L4651
21500.0
2.52E-04
9510
2.84E-01
4 .09E+02
4. 15E+02*

1
1.4618
6840.7
3.78e-01

1.1924
2.46E-01
1.48E+04
1.48E+04

1.1475
8714.3
3.45E-02
1.1669
2.51E-01
2.93E+03
2.87E+03

Yar2
10557.8
2.28E-01
1.1203
2.61E-01
3.70E+04
3.68E+04

.8083
12371.3
1.,97e-01
1.0858
2.67E-01
5.40E+04
5.41E+04

.7065
14154.8
1.01E-01
1.0552
2.72e-01
4 .30E+04
4.326404

.6286
15908.2
4.04E-02
1.0273
2.76E-01
2.51E+04
2.53E+04

5672
17631.7
1.42E-02
1.0019
2.79E-01
1.23E+04
1.24E+04

5175
19325.1
4.62€-03
.9787
2.82E-01
5.36E+03
5.42E+03*

2
2.1284
4698.4
1.20E-01

1.2406
2.34€-01
1.38E+03
1.39E+03

1.5216
6572.0
3.41E-01
1.2010
2.44E-01
1.17E+04
1.16E+04

1.1883
8415.6
1.87€-02
1.1401
2.57e-01
1.49E+03
1.53E+03

9776
10229.1
8.34E-02
1.1315
2.59E-01
1.21E+04
1.20E+04

.8325
12012.5
1.74E-01
1.0939
2.66E-01
4.33e+04
4.32E+04

7264
13766.0
1.37e-01
1.0627
2.71E-01
5.32E+04
5.33E+04

.6456
15489.4
7.35e-02
1.0346
2.756-01
4 . 19E+04
4.21E+04

.5820
17182.8
3.22e-02
1.0091
2.78-01
2.56E+04
2.59E+04

3
3.8625
2589.0
1.95€6-02

1.2954
2.20E-01
3.34E+01
3.36E+01

2.2409
4462.6
2.33E-01
1.2484
2.32¢-01
2.27e+03
2.28E+03

1.5858
6306.1
1.956-01
1.2113
2.41e-01
5.77e+03
5.73E+03

1.2316
8119.6
1.01€-01
1.1592
2.53E-01
6.99E+03
7.05e+03

1.0098

$903.1
8.57e-03

1.1601
2.53E-01
1.08€+03
1.03g+03*

.8579
11656.5
1.09e-01
1.1032
2.64E-01
2.43E+04
2.418+04

JT6T4
13380.0
1.39€-01
1.0706
2.70E-01
4.89E+04
4.89E+04

L6634
15073.4
9.93e-02
1.04621
2.74€-01
5.17E+04
5.19e+04
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4 5
19.5110 -6.5328
512.5 -1530.7
1.73E-03  7.89E-05
1.3612 1.4468
2.02E-01 1.78E-01
1.93-02 -3.64E-02

1.95E-02* -3.67E-02*

4.1909 29.1662
2386.1 342.9
5.94-02 7.10E-03
1.3033 1.3696
2.18E-01  2.00E-01
7.796401  2.32E-02
7.84E+01  2.34E-02*
2.3643 4.5737
4229.7 2186.4
2.95E-01  1.12E-01
1.2567 1.313
2.30E-01  2.1&E-01
2.40E+03  1.11E+02
2.40E+03  1.11E+02
1.6548 2.5001
6043.2 3999.9
7.14E-02  3.00E-01
1.2258 1.2655
2.38E-01  2.28E-01
1.81E+03  2.02E+03
1.78E+03  2.02E+03
1.2717 1.7291
7826.6 5783.4
1.54E-01  9.50E-03
1.1694 1.2647
2.51E-01  2.28-01
9.39E403  1.94E+02
9.41E+03  1.84E+02*
1.0438 1.3268
9580.1 7536.8
5.69£~03  1.53E-01
1.0980 1.1789
2.65E-01  2.49E-01
7.12E+02  8.24E+03
7.55g+02%  8.21E403
.8847 1.0799
11303.5 9260.2
4.47€-02  4.03E-02
1.1156 1.1298
2.62E-01  2.59€-01
8.97€+03  4.35E+03
8.81E+03  4.43E+03
L7694 -9129
12996.9 10953.7
1.118-01  7.41€-03
1.0791 1.1434
2.6BE-01  2.56E-01
3.556+04  1.30E+03
3.53e404  1.23E+03*

[
-2.8244
~3540.5

1.54E-06
1.5782
1.41E-01

7 8
-1.8127 -1.3407
-5516.6 -7458.6

5.96E-09 4.07E-11
1.9443 1.0324
5.72e-02 2.75€-01

-5.50E-03 (-1.33E-05)(-5.19E-06)(

-5.42E-03*

-5.9990
-1666.9
4.01E-04
1.4569
1.75E-01
-2.31E-01
-2.336-01*

56.6248
176.6
1.74E-02
1.3782
1.98€-01
7.60E-03
7.67E-03

5.0249
1990.1
1.68€-01
1.3197
2.14E-01
1.226+02
1.23E+02

2.6500
3773.6
2.63E-01
1.2752
2.26E-01
1.46E+03
1.45E+03

1.8093
5527.0
2.57E-03
1.1286
2.59€-01

( 5.90e+01)
6.57€+01%

1.3792
7250.4
1.17e-01
1.1891
2.47E-01
5.48E+03
5.43E+03

1.1181
8943.9
7.86E-02
1.1420
2.57e-01
7.50E+03
7.57E+03

-3.47E-06* -6.07E-06*
-2.7450 -1.7905
-3643.0 -5585.0

8.92e-06 3.08E-08
1.5946 2.0361
1.36E-01  4.31E-02

-3.25E-02 (-4.04E-05)

-3.17E-02* -9.82E-08*
~5.5572 -2.6728
=1799.5 -3741.5

1.186-03  2.91E-05
1.4674 1.6126
1.72e-01 1.31e-01

-8.27e-01 -1.07e-01

-8.34E-01* -1.03-01*

712.1493 -5.1868
14.0 -1928.0
3.326-02 2.64E-03
1.3871 1.4785
1.956-01  1.69E-01
7.09E-06 -2.19E+00
7.15E-06 -2.21E+00*
5.5633 -69.2094
1797.5 -144.5
2.18E-01 5.41E-02
1.3285 1.3964
2.11E-01  1.92E-01
1.156+02 -2.45E-02
1.156+02 -2.47E-02
2.8161 6.2152
3551.0 1609.0
2.04E-01  2.57E-01
1.2860 1.3376
2.23e-01  2.09E-01
9.19E+02  9.47E+01
0.13E+02 9.49E+01
1.8960 3.0009
5274.4 3332.4
2.87€-02  1.40E-01
1.2030 1.2988
2.43E-01  2.19E-01
5.05e+02 5.07E+02
5.19E+402 5.01E+02
1.4352 1.9897
6967.8 5025.8
6.86E-02 6.58E-02
1.2012 1.2209
2.44E-01  2.3%9E-01
2.80E+03  9.69E+02
2.75E+03  9.83E+02

(

b4 10
-1.0677 -.8898
-9366.2  -11239.1

1.63E-12  2.57E-14
1.7225 .9275
1.03e-01  2.86E-01

-5.77e-08)(-1.20E-08)
-3.71E-08* -1.54E-08*

-1.3346 -1.0678

-7492.6 -9365.5
4.B6E-10  1.26E-11

1.1718 1.8097
2.50E-01  8.31E-02
-5.19E-05 (-2.90E-07)

-5.41E-05* -1.26E-07*

-1.7702 -1.3294
-5649.1 -7521.9
8.11E-08  2.99E-09
2.1725 1.2772
2.72e-02  2.25e-01

-4.37€-05) -2.61E-04
-8.56E-05* -2.58E-04*

-2.6072 -1.7518
-3835.6 -5708.4
7.01E-05  1.34E-07
1.6326 2.4033
1.26E-01  1.11E-02
-2.54E-01 (-1.25E-05)
-2.44E-01* -1.136-03*
-4.8731 -2.5478
-2052.1 -3925.0
4.96E-03  1.38E-04
1.4902 1.6551
1.66E-01  1.20E-01
-4 .77E+00 -4.87€-01

-4 .79E+00* -4.62E-01*

-33.4835 -4.6051
-298.7 -2171.5
7.916-02  8.23E-03
1.4060 1.5025
1.90E-01  1.62E-01
-3.07e-01 -8.98E+00
-3.09e-01 -9.02E+00*
7.0187 -22.3168
1424.8 -448.1
2.83e-01 1.07e-01
1.3473 1.4160
2.06E-01  1.87E-01
7.04E+01 -1.36E+0C
7.05e+01 -1.37e+00
'3.2070 8.0300
3118.2 1245.3
8.41E-02 2.94E-01
1.3151 1.3574
2.158-01  2.03e-01
2.39E+02  4.77E+01
2.35E402  4.77E+01
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Table 14. Radiative transition parameters for Nf A 2II,-X 2E}. For each v'-v” band, the listed
quantities are Ay (um), vyrpr (€m™1), gyeipir, Fyrgn (A), R, (Fyryn) (electric dipole moment
atomic units), Ayru (s71) calculated by the r-centroid method, and Ay (s71) calculated
by integrating [ 9} Re(r)ihyrdr. — Continued

Vi 1" 12 13 14 15 16 17 18 19 20 21
0 -.7647 -.6721 -.6008 -.5442 -.4983 -.4603 -.4285 -.4013 -.3780 -.3578 -.3400
-13076.8 -14879.1 -16645.3 -18375.2° -20068.0 -21723.1 -23339.9 -24917.5 -26455.3 -27952.5 -29408.6
7.61€-17  1.7OE-18 4.T2E-1T 6.30E-19 1.00E-16 2.41E-16 1.5T€-16 1.00E-17 1.57E-17 7.02e-17 6.75C-17
~1.2837 4.2135 1.4356 3.0535 1.0337 1.0886 1.0873 1.0171 1.2225 1.1519 1.1283

6.17€-04 6.71E-08  1.81E-01  4.10E-04 2.75E-01 2.67E-01 2.67E-01 2.77E-01 2.39E-01 2.55E-01 2.59€-01

(-2.62E-16)(-1.02E-25)(-2.90E-11)(-2.66E-18) -2.48E-10 -7.12E-10 -5.76E-10 -8.69E-11 -6.72E-11 -4.03E-10 -4.68E-10

-5.40E-10* -3.11E-13* -4.83E-11* -4.15E-14* -2.37E-10* -6.93E-10* -5.64E-10* -8.53E-11* -7.10E-11* -4.08E-10* -4.72E-10*

1 -.8926 -.7689 -.6770 -.6060 -.5496 -.5038 -.4658 -.4340 -.4068 -.3835 -.3632
-11203.2 -13005.5 -14771.7 -16501.6 -18194.4 -19849.5 -21466.3 -23043.9 -24581.7 -26078.9 -27535.0
3.286-13  1.47E-16 4.52E-16  1.06E-15 1.16E-15 9.23E-16 4.87E-16 1.33E-16 2.68E-18 3.16E-17 8.60E-17

1.0566 ~5.2039 .3229 -8980 9546 9754 9758 29411 .4251 1.2104 1.1392
2.726-01 9.37e-23  1.98e-01 2.87E-01 2.84E-01 2.8B2E-01 2.82E-01 2.85E-01 2.26E-01 2.42E-01 2.57E-01
-1.38E-07 ( 0.00E+00)(-2.31E-10) -1.59E-09 -2.28E-09 -2.326-09 -1.55€-09 -5.36E-10 (-8.23E-12)(-1.33-10) -4.82E-10
-1.49E-07* -4.79E-09* -8.38BE-10% -1.46E-09* -2.18E-09* -2.26E-09* -1.51E-09* -5.22E-10* -1.67E-11* -1.52E-10* -5.04E-10*

2 -1.0684 -.8959 -.7735 -.6822 -.6116 -.5554 -.5096 -.4717 -.4398 -.4126 -.3892
-9359.7  -11161.9  -12928.2 -14658.0 -16350.8 -18006.0 -19622.7 -21200.4 -22738.1 -24235.3 -25691.4
4.80E-11 2.62E-12 1.69E-14 1.21E-14 1.24E-14 6.326-15 2.72E-15 1.21E-15 4.52E-16 5.50E-17 2.87E-17
1.9307 1.1746 -.3734 6427 .9225 .9056 8734 .8827 .9032 7732 1.4509
5.956-02 2.50E-01 3.82E-02 2.72E-01 2.86E-01 2.87E-01 2.88E-01 2.88E-01 2.87E-01 2.86E-01 1.77E-01
-5.65E-07) -9.20E-07 (-2.15€-10)(-1.14E-08) -1.79E-08 -1.23E-08 -6.90E-09 -3.86E-09 -1.77E-09 -2.59E-10 (-6.16E-11)
-4 .056-08* -8.90E-07* -6.30E-08* -1.79E-08* -1.67E-08* -1.20E-08* -7.00E-09* -3.83E-09* -1.67E-09* -2.45E-10* -1.15€-10*

~

3 -1.3252 -1.0697 -.8997 -.7785 -.6879 -.6176 -.5615 -.5158 <4779 -.4460 -.4188
-7546.2 -9348.4  -11114.7  -12844.5 -14537.3  -16192.5 -17809.2 -19386.9 -20924.6 -22421.8 -23877.9
1.256-08  1.14E-10  1.44E-11 2.28E-13 6.58E-14 5.11E-14 2.62E-14 1.24E-14 5.30E-15 ~1.47E-15 1.01E-16
1.3634 2.1 1.2696 .2921 .5871 .8680 8777 8741 8749 .8096 .2840
2.02E-01 3.36E-02 2.27e-01 1.89E-01 2.62E-01 2.BBE-01 2.88e-01 2.88e-01 2.88E-01 2.87E-01 1.87E-01
-B.89E-04 (-4.29E-07)(-4.14E-06)(-7.01E-08)(-5.64E-08) -7.29E-08 -4.97E-08 -3.03E-08 -1.63E-08 -5.56E-09 (-1.94E-10)
-8.536-04* -6.75E-07* -3.73€-06* -4.4TE-07* -1.05E-07* -7.16E-08* -4.B4E-08* -2.99E-08* -1.59E-08* -5.60E-09* -6.39E-10*

4 -1.7353 -1.3219 -1.0717 -.9041 -.7841 -.6940 -.6240 -.5681 -.5224 -.4845 -.4526
-5762.7 -7565.0 -9331.2  -11061.1 -12753.9 -14409.0 -16025.8 -17603.4 -19141.2 -20638.4 -22094.5
1.356-07 4.05E-08 1.66E-10 5.80E-11 1.56E-12 2.61E-13 1.81E-13 9.95E-14 4.78E-14 1.92E-14 5.16E-15
2.8971 1.4389 2.45%94 1.3526 .5781 .5260 .8229 8671 .8670 .8468 .7513
1.01E-03  1.80E-01 8.73E-03 2.05e-01 2.61E-01 2.50E-01 2.8BE-01 2.8BE-01 2.8BE-01 2.88E-01 2.84E-0%
(-1.06E-07) -2.31E-03 (-4.15E-08)(-1.33E-05)(-8.926-07)(-1.986-07) -2.50E-07 -1.826-07 -1.12E-07 -5.68£-08 -1.82E-08
-6.56E-03* -2.17€-03* -1.31E-05* -1.14E-05* -2.11E-06* -4.53E-07* -2.61E-07* -1.78E-07* -1.10E-07* -5.62E-08* -1.97E-08*

5 -2.4942 -1.7207 -1.3196 -1.0744 -.9091 -.7902 -.7007 -.6309 -.5751 -.5295 -.4916
-4009.3 -5811.5 -7577.8 -9307.6 -11000.4 -12655.5 -14272.3 -15850.0 -17387.7 -18884.9 -20341.0
2.34E-04 4.77€-08 1.07e-07 9.556-11 1.82E-10 7.86E-12 9.36E-13 5.69E-13  3.356-13 1.59E-13 5.96E-14
1.6808 4.8365 1.5095 3.6226 1.4312 737 .5022 .7809 .8611 .8601 .8176
1.138-01  1.39e-10 1.60E-01 8.96E-06 1.83E-01 2.B4E-01 2.45E-01 2.86E-01 2.88E-01 2.88E-01 2.88E-01
-7.87€-01 (-7.29€-22) -4.82E-03 (-2.51E-14)(-3.27E-05)(-5.27E-06)(-6.60E-07)(-7.51E-07) -5.92E-07 -3.61E-07 -1.68E-07
-7.30E-01* -2.54E-02* -4.41E-03* -8.79E-05* -2.63E-05% -7,76E-06* -1.66E-06* -8.47€-07* -5.77E-07* -3.52E-07* -1.70E-07*

6 -4.3747 ~2.4461 -1.7081 -1.3185 -1.0779 -.9147 -.7969 -.7079 -.6384 -.5827 -.5371
: -2285.8 -4088.1 -5854.4 -7584.2 -9277.0 -10932.1 -12548.9 -14126.5 -15664.3  -17161.5 -18617.6
1.24g-02 3.51E-04  2.37e-08 2.34e-07 1.71e-11 4.58E-10 3.21E-11 3.27e-12 1.60E-12 ©.45e-13  L.47e-13
1.5156 1.7108 -4.7547 1.5800 -6.0921 1.5117 .9278 5385 .73 .B428 .8456
1.58E-01  1.06E-01 1.10E-19  1.40E-01 1.60E-29 1.59E-01 2.86E-01 2.53e-01 2.83£-01 2.88e-01 2.88E-01
-1.51E+01 (-1.09E+00)(-2.34E-40)(-8.21E-03)( 0.00E+00)(-6.16E-05)(-2.09E-05)(-2.39E-06)(-1.99E-06) -1.60E-06 -9.69E-07
-1.51E+01 -9.82E-01* -7.62E-02* -7.25€-03* -3.77E-04* -4.55E-05* -2.36E-05* -5.51E-06* -2.47E-06* -1.59E-06* -9.47E-07*

7 -16.8796 -4.1759 -2.4033 -1.6976 -1.3186 -1.0824 -.9212 -.8043 -.7158 -.6465 -.5909
-592.4 -2394.7 ~4160.9 -5890.8 ~7583.6 -9238.7 -10855.5 -12433.1 -13970.9 -15468.1 -16924.2
1.36E-01  1.74E-02 4.73E-04 6.BOE-07 4.46E-07 1.29E-09 9.29E-10 1.09€-10 1.09E-11 4.10E-12 2.32E-12
1.4265 1.5296 1.7467 -0566 1.6556 -3154 1.6018 1.0540 .6153 .6965 .8128
1.84E-01 1.54E-01 9.73E-02 1.23E-01 1.20E-01 1.96E-01 1.34E-01 2.72E-01 2.67E-01 2.79E-01 2.87e-01
-3.886+00 -2.31E+01 (-1.31E+00)(-8.54E-03)(-1.13E-02)(-1.59E-04)(-8.68E-05) -6.27E-05 (-8.61E-06)(-4.78E-06) -3.76E-06
-3.90E+00 -2.326+01 -1.12E+00* -1.89E-01* -9.35E-03* -1.20E-03* -5.47€-05* -6.00E-05* -1.63E-05* -6.56E-06* -3.89E-06*
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Table 14. Radiative transition parameters for Ny A 2I1,~X 2LF. For each v'-v"” band, the listed
quani.;ities are Ayryrr (pm), vyrgo (em™1), gy, Fyrgn (A), R (7yryr) (electric dipole moment
atomic units), Ayy» (s71) calculated by the r-centroid method, and Ay (s71) calculated
by integrating [ v Re(r)thyndr. — Continued

AN
8

10

n

12

13

14

15

0
WA317
23163.4
6.81E-05
.9328
2.85E-01
1.40E+02
1.42E+02*

.4033
24796.8
1.90€-05

9172
2.86E-01
4.81E+01
4 . 89E+01*

.3788
26400.3
5.52E-06
9043
2.87e-01
1.69E+01
1.72E+01*

3575
27973.7
1.68E-06

.8937
2.876-01
&6.15+00
6. 24E+00*

.3388
29517.2
5.36€-07
-8851
2.88e-01
2.31E+00
2.34E+00*

23223
31030.7
1.M¥e-U/
.8780
2.88E-01
8.95£-01
9.06E-01*

.3076
32514.3
6.20E-08
.8715
2.88E-01
3.58e-01
3.62E-01*

2944
33967.9
2.22E-08
8651
2.88E-01
1.46E-01
1.48E-01*

1
4765
20988.5
1.45E-03
.9579
2.84E-01
2.19€+03
2.22E+03*

4420
22621.9
4 .56E-04
9394
2.85e-01
B.65E+02
8.78E+02*

4128
24225.4
1.43E-04
9234
2.86E-01
3.37E402

3.43E+02*

.3876
25798.8
4 .62E-05

.9097
2.87E-01
1.32E+02
1.34E+02*

3657
27342.3
1.54E-05
.8984
2.87e-01
5.26E+01
5.33E+01*

3466
28855.8
2.31E-06
.88%90
2.87E-01
2.14E+01
2.16E+01*

3296
30339.4
1.90E-06
.8810
2.88E-01
8.88E+00
9.00E+00*

.3145
31793.0
7.00€-07
-8739
2.88E-01
3.78E+00
3.82E+00*

2

.5306
18846.2
1.26E-02
.9859
2.81E-01
1.35E+04
1.36E+04

.4883
20479.7
4.63E-03
9649
2.83e-01
6.44E+03
6.52E+03*

4528
22083.1
1.65€-03
9462
2.84E-01
2.91E+03
2.95E+03*

4227
23656.6
5.82e-04
.9297
2.86E-01
1.27E+05
1.29E+03*

.3968
25200.0
2.07e-04
9155
2.86E-01
5.51E+02
5.59€+02*

3743
26713.6
.9¢E-U0
.9034
2.87e-01
2.39E+02
2.42E+02*

.3546
28197.1
2.79e-05
-8932
2.87e-01
1.05+02
1.06E+02*

3373
29650.8
1.06E-05
.8844
2.88E-01
4.65E+01
4.71E+01

3
5975
16736.8
5.398-02
1.0165
2.77e-01
3.94E+04
3.97e+04

5644
18370.2
2.51€-02
9932
2.80€-01
2.4TE+04
2.49E+04

.5007
1973.7
1.06E-02
9721
2.82e-01
1.37e+04
1.38e+04

L4641
21547.1
4.28E-03

L9531
2.84E-01
7 .UUE+U3
7.09E+03*

L4331
23090.6
1.686-03
.9363
2.85e-01
3.42E+03
3.46E+03*%

L4064
24604.1
6.58E-04
.9215
2.86E-01
1.63£+03
1.65E+03*

.3833
26087.7
2.59€-04
.9088
2.87e-01
7.65E+02
7.76E+02*

.3631
27541.3
1.03E-04
.8978
2.87E-01
3.60E+02
3.65e+02*
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4
.6821
14660.3
1.09E-01
1.0499
2.73e-01
5.17e+04
5.18E+04

6137
16293.8
7.33e-02
1.0241
2.76E-01
4.91E+04
4.93E+04

.5587
17897.2
4.03E-02
1.0006
2.79€-01
3.65E+04
3.68E+04

.5136
19470.7
1.96€-02
979
2.82E-01
2.53E+U4
2.35E+04

4759
21014.1
8.91E-03
.9602
2.83¢-01
1.34E+04
1.36E+04*

4439
22527.6
5.88£-03
9430
2.85E-01
7.286+03
7.37E+03*

4165
24011.2
1.66E-03
.9278
2.86E-01
3.79€+03
3.B4E+03*

3927
25464.9
7.04E-04
9144
2.86E-01
1.93e+03
1.96E+03*

5
7926
12617.1
6.99E-02
1.0889
2.67E-01
2.02E+04
2.00E+04

7017
14250.5
1.00€-01
1.0582
2.72E-01
4 . 34E+04
4 .33E+04

.6308
15853.9
8.4BE-02
1.0318
2.75e-01
5.196+04
5.21E+04

.5738
17427.4
5.51€-02
1.0082
2.78E-01
4 .S8E+U4
4.61E+04

.527
18970.9
3.08E-02
.9868
2.81€-01
3.36E+04
3.39E+04

.4882
20484.4
1.57E-02
9674
2.83€-01
2.18E+04
2.20E+04

4352
21968.0
7.52€-03
9499
2.84E-01
1.30E+04
1.32E+04*

.4270
23421.6
3.50E-03
9342
2.85€-01
7.41E+03
7.51E+03*

[}
9427
10607.3
9.28E-04
1.0196
2.77e-01
1.72e+02)
2.01E+02*

8169
12240.7
3.198-02
1.1019
2.64E-01
8.29E+03
8.126+03

.7223
13844.1
7.80E-02
1.0671
2.70E-01
3.06E+04
3.04E+04

6486
15417.6
8.53e-02
1.0399
2.74E-01
& . TTE+UL
4.T6E+04

.5896
16961.1
6.61E-02
1.0159
2.77e-01
5.03E+04
5.05E+04

.5413
18474.6
4 .23E-U2
L9943
2.80E-01
4.23E+04
4.26E+04

.5010
19958.1
2.41E-02
9747
2.82E-01
3.08E+04
3.11E+04

L4670
21611.8
1.27E-02
9569
2.84E-01
2.04E+04
2.06E+04

7
1.1586
8631.2
1.01E-01

1.1519
2.55E-01
8.50E+03
8.52E+03

97462
10264.6
1.64E-02
1.1013
2.64E-01
2.51E+03
2.59E+03

.B426
11868.1
7.56E-03
1.1269
2.60E-01
1.73E+03
1.64E+03*

7440
13441.5
5.02E-02
1.077
2.69€-01
T. 7BE+U4
1.76E+04

6673
14985.0
7.52E-02
1.0484
2.73E-01
3.82E+04
3.81E+04

6061
16498.5
7.05€-U¢
1.0239
2.76E-01
4.90E+04
4.91E+04

5561
17982.1
5.19€-02
1.0020
2.79E-01
4.T6E+04
& . T9E+04

5145
19435.7
3.31e-02
.9821
2.81€-01
3.B9E+04
3.92E+04

(

8
1.4949
6689.2
2.85e-02

1.2189
2.40E-01
9.93e+02
9.63E+02

1.2015
8322.6
1.01€-01
1.1615
2.53e-01
7.55E+03
7.53E+03

1.0074
9926.1
4.04E-02
1.1178
2.61E-01
5.47E+03
5.56E+03

8696
11499.5
2.24E-06
-.8789
5.09€-03
1./YE-U4)
7.07E+00*

7667
13043.0
2.48E-02
1.0905
2.66€-01
7.91€+03
7.73e+03

.6870
14556.5
5. (8E-02
1.0576
2.72E-01
2.67E+04
2.65E+04

6234
16040.1
6.74E-02
1.0322
2.75e-01
4.28E+04
4.2TE+04

5716
17493.7
5.76E-02
1.0098
2.78E-01
4 .8B4E+04
4.85E+04

9
2.0913
4781.6
9.83E-02

1.2330
2.36E-01
1.22E+03
1.23e+03

1.5588

6415.0
5.45E-03

1.2623
2.29E-01
1.53E+02
1.42E+02%

1.2471

8018.5
8.49€-02

1.1714
2.51E-01
5.56E+03 (
5.52E+03

1.0425
9591.9
6.15€-02
1.1290
2.59E-01
7.3YE+U3
7.46E+03

.8980
11135.4
6.37E-03
1.0713
2.70E-01
1.30E+03
1.37E+03*

7906
12648.9
{.4(E-US
1.1133
2.62E-01
2.11E+03
2.01E+03*

.7076
14132.5
3.79e-02
1.0681
2.70e-01
1.58E+04 (
1.56E+04

6416
15586.1
5.79€-02
.1.0408
2. 74E-01
3.34E+404
3.32E+04

10
3.4379
2908.7
4.18e-02

1.3389
2.09e-01
9.06E+01
8.83E+01

2.2016
4542.2
1.186-01
1.2435
2.34E-01
1.23E+03
1.23e+03

1.6272
6145.6
2.21E-04
.8923
2.87e-01
8.58E+00)
1.36E+01*

1.2955
7719.1
6.01E-02
1.1825
2.48E-01
3.44E+03
3.39E+03

1.0796
9262.5
7.31€-02
1.1389
2.57E-01
7.79E+03
7.81E+03

.9280
10776.0
2.06t-02
1.0959
2.65E-01
3.686+03
3.77E+03

.8157
12259.6
2.83E-04
1.2589
2.30e-01
5.58E+01)
4.37e+01*

7292
13713.3
2.00€-02
1.0811
2.68E-01
7.50E+03
7.32E+03
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Table 14. Radiative transition parameters for Nf A 2I1,-X 22;. For each v'—v” band, the listed
quantities are Ayryr (pm), vyryr (€m™1), gyrgn, Fyryn (A), Re(7yru1) (electric dipole moment
atomic units), Ayryn (s71) calculated by the r-centroid method, and Ay (s™1) calculated
by integrating [ ¥ Re(r),ndr. — Continued

AANE 1" 12 13 14 15 16 17 18 19 20 21
8 9.3372  -13.6752 -4.0040 ~2.3655 -1.6891 -1.3201 -1.0879 -.9285 -.8125 -. 7244 -.6553
1071.0 -731.3 -2497.5 -4227 .4 -5920.1 -7575.3 ~9192.0 -10769.7 -12307.5 -13804.6 -15260.8
2.94E-01  1.65E-01 2.30E-02 5.75E-04 3.45E-06 7.21E-07 8.78E-09 1.48E-09 3.10E-10 3.43E-11 9.95E-12
1.3683 1.4374 1.5446 1.7912 .7608 1.7437 .9535 1.7167 1.1627 .75 6642

2.00E-01 1.81E-01 1.50E-01 8.71E-02 2.85E-01 9.80E-02 2.84E-01 1.04E-01 2.526-01 2.81E-01 2.75E-01
2.94E+01 -8.56E+00 -3.28E+01 (-1.34E+00)(-2.35E-01)(-1.22E-02)(-2.23E-03)(-8.15E-05)(-1.49E-04)(-2.89E-05)(-1.08E-05)
2.94E+01 -8.60E+00 -3.27E+01 -1.05E+00* -4.04E-01% -8.57€-03* -3.08E-03* -3.34E-05* -1.28E-04* -4.33E-05* -1.63E-05*

9 3.6977 11.0844  -11.5727 -3.8552 -2.3328 -1.6830 -1.3230 -1.0945 -.9369 -.8216 -.7338
2704 .4 902.2 -864.1 -2593.9 -4286.7 -5941.9 -7558.6 -9136.3 -10674.0 -12171.2 -13627.3
1.50E-02 2.85E-01 1.94E-01 2.88E-02 6.28E-04 1.08E-05 9.78E-07 3.39€-08 1.68£-09 7.50E-10  1.02E-10
1.3833 1.3799 1.4489 1.5608 1.8491 1.0550 1.8577 1.2199 1.8971 1.2600 .8320

1.96E-01  1.97-01 1.77E-01  1.46E-01 7.48E-02 2.72E-01 7.31E-02 2.39%E-01 6.55E-02 2.30E-01 2.88E-01
2.31E+01  1.65E+01 -1.59E+01 -4.32E+01 (-1.12E+00)(-6.82E-01)(-9.156-03) -6.00E-03 (-3.55E-05)(-2.89E-04)(-B.64E-05)
2.21E+01  1.65E+01 -1.60E+01 -4.31E+01 -7.33E-01* -7.59E-01* -3.89E-03* -6.44E-03* -6.58£-08% -2.27E-04* -1.04E-04*

10 2.3213 3.991 13.5258  -10.0960 -3.7268 ~2.3050 -1.6792 -1.3275 -1.1025 -.9463 -.8317
4307.8 2505.6 739.3 -990.5 -2683.3 ~4338.4 -5955.2 -7532.8 -9070.6 -10567.8 -12023.9
1.248-01  2.27E-03 2.70E-01 2.20E-01 3.44E-02 6.06E-04 2.63E-05 1.06E-06 9.596-08 1.01E-09  1.53E-09
1.2535 1.5362 1.3923 1.4609 1.5785 1.9293 1.2249 2.0287 1.3849 2.3294 1.3510
2.31E-01  1.53E-01 1.94E-01 1.74E-01  1.41E-01 5.98E-02 2.386-01 4.41E-02 1.96E-01 1.50E-02 2.05E-01
1.07E+03 ( 1.68E+00) B8.29E+00 -2.63E+01 -5.33E+01 (-7.16E-01) -1.28E+00 (-3.59E-03) -1.11€-02 (-1.08E-06)(-4.54E-04)
1.076+03  1.47E+00* 8.27E+00 -2.64E+01 -5.30E+01 -2.82E-01* -1.27E+00* -2.75E-05* -1,10E-02% -1.15E-04* -3.24E-04%

1 1.7003 2.4515 4.3238 17.1539 -9.0103 -3.6167 -2.2822 -1.6780 -1.3338 -1.1118 -.9569
5881.3 4079.1 2312.8 583.0 -1109.8 -2765.0 -4381.7 -5959.4 -7497.2 -8994.3  -10450.5
8.46E-03  1.17E-01 3.29E-04 2.52E-01 2.45E-01 3.93E-02 4.99E-04 5.37E-05 B.16E-07 2.16E-07 B.16E-12
1.1637 1.2636 6776 1.4058 1.4736 1.5980 2.0524 1.3423 2.3559 1.5144 14.1990

2.526-01  2.296-01 2.776-01  1.90E-01 1.706-01 1.35£-01 4.09E-02 2.08¢-01 1.356-02 1.596-01  0.00E+00
2.22E+02  B.42E+02 ( 6.32E-01) 3.65E+00 -3.94E+01 -6.17E+01 (-2.85E-01) -1.98E+00 (-2.53E-04) -1.60E-02 ( 0.00E+00)
2.35E+02* 8.39E+02  1.45E+00% 3.64E+00 -3.96E+01 -6.126+01 -9.33E-04* -1.89E+00* -1.46E-02% -1.51E-02% -7.83g-04%

12 1.3468 1.7786 2.5932 4.7027 23,0606 -8.1867 -3.5233 -2.2645 -1.6796 -1.3421 -1.1227
7424.8 5622.5 3856.3 2126.4 433.6 -1221.5 -2838.3 ~4415.9 -5953.7 -7450.9 -8907.0
3.51E-02 2.40E-02 1.03E-01 5.44E-03  2.34E-01 2.68E-01 4.32E-02 3.22E-04 9.506-05 2.73E-07 3.96E-07
1.1960 1.1923 1.2739 1.1564 1.4203 1.4870 1.6196 2.2759 1.4344 3.4458 1.6373
2.45E-01  2.46E-01 2.26E-01  2.54E-01 .86E-01  1.67E-01 1.29E-01 1.85E-02 1.82E-01 3.23E-05 1.25E-01
T./5E+05  5.22E+02  6.U¥E+02  6.B3E+00 J33E+00 -5.4BE+01 -6.70E+01 (-3.85E-02) -2.68E+00 (-4.77E-10)(-1.76E-02)
1.706+03  5.38E+02 6.04E+02  7.49E+00* 1.33E+00 -5.51E+01 -6.61E+01 -4.21E-01* -2.50E+00* -8.45E-02* -1.52E-02*

-

13 1.1188 1.4013 1.8623 2.7473 5.1357 34.2438 -7.5486 -3.4454 -2.2522 -1.6843 -1.3525
8938.3 7136.1 53469.8 3640.0 1947.2 292.0 1324.7 2902.4 -4440.2 -3937.3 -7393.5
7.356-02  1.55E-02 4.11E-02  B.43E-02 L42E-02  2.1BE-01 2.8BE-01 4.54E-02 1.26E-04 1.49E-04  3.68E-08
1.1485 1.2159 1.2075 1.2849 1.2207 1.4361 1.5011 1.6441 2.8493 1.5149 -4.9646
2.55E-01  2.40E-01 2.428-01  2.23E-01 .39E-01  1.81E-01  1.62E-01  1.23E-01 1.31E-03  1.59E-01 4.33E-21
6.936403  6.61E+02 7.58E+02  4.10E+02 L21E+01  3,62E-01 -7.17E+01 -6.B0E+01 (-7.60E-05) -3.17E+00 (-1.13E-42)
6.92E+03  6.34E+02  7.72E+02  4.05E+02 L2TE+01 3.61E-01 -7.20E+01 -6.66E+01 -2.24E+00* -2.90E+00* -2.64E-01*

-

[N

14 L9595 1.1601 1.4591 1.9518 2.9148 5.6319 62.9628 -7.0481 -3.3823 ~2.2453 -1.6921
10421.9 8619.6 6853.3 5123.5 3430.7 1775.6 158.8 -1418.8 -2956.6 -4453.8 -5909.9
5.63E-UZ  6.4BE-02 5.91E-03 5.59E-02 J55E-02  2.38E-02 2.06E-01 3.07E-01 4.57E-02 4.33E-06 2.06E-04
1.1093 1.1583 1.2597 1.2189 1.2966 1.2475 1.4529 1.5160 1.6723 9.0788 1.5924

o

2.63E-01  2.53E-01 2.30E-01 2.40E-01 2.20E-01 2.33E-01 1.76E-01 1.586-01 1.16E-01 5.75E-41 1.37E-01
5.75E+03  5.40E+03  1.34E+02  B.74E+02 2.60E+02 1.46E+01 5.19E-02 -8.89E+01 -6.40E+01 ( 0.00E+00)(-3.23E+00)
5.84E+03  5.36E+03  1.23E+02* 8.85£+02 2.55€+02  1.51E+01  5.18E-02 -8.94E+01 -G 19E+01  -6.14E+00* -2.85E+00*

15 8421 9927 1.2038 1.5204 2.0473 3.0967 6.2017  287.2655 -6.6535 -3.3332 -2.2440
11875.5 10073.3 8307.0 6577.2 4884.4 3229.2 1612.5 34.8 -1503.0 -3000.1 -4456.3
2.17e-03  4.86E-02 5.09E-02 2.28E-05 6.62E-02 4.B6E-02 3.26E-02 1.98E-01 3,24E-01 4.38E-02 8.73e-05
1.0341 1.1200 1.1688 2.1459 1.2288 1.3095 1.2619 1.4708 1.5317 1.7056 ~.1720

2.756-01  2.61E-01 2.51E-01 2.98E-02 2.37E-01 2.17e-01 2.29E-01 1.71E-01 1.54E-01 1.07E-01 7.03E-02
5.59E+402  6.85E+03  3.73E+03 ( 1.17E-02) 8.79E+02 1.56E+02 1.45E+01 4.95E-04 -1.05€+02 -5.50E+01 (-1.55€-01)
6.13E+02*  6.91E+03  3.68E+03  1.71E-01* B.86E+02 1.52E+02 1.49E+01  4.94E-04 -1.06E+02 -5.226+01 -1.256+01*
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Table 14. Radiative transition parameters for N§ A4 2II,-X ZE;’. For each v'-v"” band, the listed
quantities are Ayryn (pm), vyrpr (cm™L), gyign, Fyryn (A), R(Fy1yn) (electric dipole moment
atomic units), Ay, (s71) calculated by the r-centroid method, and Ay (s71) calculated
by integrating [ ¢ Re(r)i,»dr. — Continued

2\
16

17

18

19

20

21

0
.2826
35391.7
8.126-09
.8578
2.88E-01
6.05E-02
6.11e-02*

278
36785.6
2.99€-09
8490
2.88E-01
2.50E-02
2.53E-02*

2621
38149.6
1.09E-09
.8375
2.88E-01
1.02¢-02
1.03g-02*

.2533
39484.0
3.85€e-10

.8211
2.88E-01
3.97e-03
4 .06E-03*

.2452
40788.6
1.26€E-10
L7957
2.87E-01
1.43e-03
1.47E-03*

.2377
42063.8
3.55e-11
L7501
2.84E-01
4.32E-04
4.61E-04*

1
301
33216.8
2.65E-07
8669
2.88£-01
1.63E+00
1.65E+00*

.2889
34610.6
1.02E-07
.8595
2.88E-01
7.09E-01
7.17E-01*

.2780
35974.7
3.93E-08
.8506
2.88E-01
3.07e-01
3.11E-01*

-2680
37309.0
1.50E-08
.8391
2.88E-01
1.31€-01
1.33E-01*

.2590
38613.7
5.51€-09
.8231
2.88€E-01
5.32E-02
5.43E-02*

.2507
39888.8
1.88E-09
.7983
2.87e-01
1.99£-02
2.06E-02*

2
3218
31074.5
4.16E-06
8766
2.88E-01
2.09E+01
2.12e+01*

.3080
32468.4
1.66E-06
8691
2.88E-01
9.51E+00
9.63E+00*

.2956
33832.5
6.67E-07

8612
2.88E-01
4 .34E+00
4 .39E+00*

.2844
35166.8
2.69E-07
-8521
2.88E-01
1.96E+00
1.99E+00*

.2742
36471.5
1.07e-07
.8407
2.88E-01
8.69E-01
8.83E-01*

.2649
37746.6
4.08E-08
-8249
2.88E-01
3.68E-01
3.76E-01*

3
.3452
28965.1
4.18E-05
.8883
2.87e-01
1.70E+02
1.73e+02*

.3294
30358.9
1.72E-05
8797
2.88g-01
8.09E+01
B.20E+01*

.3152
31723.0
7.21E-06
8716
2.88e-01
3.86E+01
3.91E+01*

.3025
33057.3
3.03E-06
.8633
2.88E-01
1.84E+01
1.86E+01*

.2910
34362.0
1.27e-06
.8539
2.88c-01
8.67E+00
8.79E+00*

.2806
35637.2
5.25€E-07

L8424
2.88E-01
3.99E+00
4 .,05E+00*
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4
3719
26888.6
3.00E-04
.9028
2.87e-01
9.73e+02
9.87e+02*

3536
28282.5
1.29€-04

.8925
2.87E-01
4.88E+02
4 .95E+02*

3373
29646.5
5.60E-05
.8833
2.88E-01
2.44E+02
2.4BE+02*

.3228
30980.9
2.45E-05
8745
2.88E-01
1.226402
1.24E+02*

.3097
32285.6
1.07e-05
.B657
2.88e-01
6.07E+01
6.15e+01*

.2980
33540.7
4.68E-06
8559
2.88E-01
2.97e+01
3.02E+01*

5
4025
24845.3
1.60E-03
.9204
2.86£-01
4.07E+03
4.13E+03*

3811
26239.2
7.28E-04
.9081
2.87e-01
2.19E+03
2.22E+03*

.3623
27603.3
3.31E-04

L8971
2.87e-01

1.16E+03
1.18E+03*

L3456
28937.6
1.51E-04
.8872
2.87E-01
6.14E+02
6.22E+02*

.3307
30242.3
6.92E-05
.8778
2.88E-01
3.21E+02
3.25e+02*

3173
31517.4
3.16E-05
8684
2.88E-01
1.66E402
1.68E+02*

[}
4379
22835.5
6.43E-03
.9409
2.85E-01
1.26E+04
1.27E+04*

4127
24229.4
3.16E-03
.92606
2.86E-01
7.44E+03
7.54E+03%

.3907
25593.5
1.53E-03

9137
2.86E-01

4.27e+03
4.33e+03*

3714
26927.8
7.37e-04
.9021
2.87E-01
2.40E+03
2.44E+03*

.3542
28232.5
3.53e-04
.8915
2.87E-01
1.336+03
1.35E+03*

.3389
29507.46
1.69E-04
.8815
2.88E-01
7.26E+02
7.36E+02%

7

4794
20859.5
1.926-02
9641
2.83E-01
2.83E+04
2.86E+04

4494
22253.3
1.05€-02
478
2.84E-01
1.90E+04
1.92E+04

4234
23617.4
5.56E-03
.9330
2.85E-01
1.21E+04
1.22E+04*

.4008
24951.8
2.87E-03
9196
2.86E-01
7.39E+03
7.49E+03*

.3809
26256.4
1.45E-03
.9074
2.87E-01
4 .39E+03
4 .45E+03*

.3632
27531.6
7.31€-04
.8962
2.87¢-01
2.55E+03
2.59E+03*

8 9

.5286 .5879
18917.5 17009.9
4.126-02 5.83E-02
.9897 1.0179
2.81E-01  2.77e-01
4.44E+04 4 .4TE+D4
4.4TE+04  4.4TE+04

4923 5434
20311.4 18403.7
2.63E-02  4.70E-02
9714 9974
2.826-01  2.80E-01
3.56E+04  4.64E+04
3.59E+04  4.66E+04

4614 .5059
21675.4 19767.8
1.56€-02 - 3.31E-02

.9548 .9788
2.84E-01  2.82E-01
2.60E+04  4.11E+04
2.63E+04  4.14E+04

4346 4739
23009.8 21102.2
8.86E-03  2.13E-02
.9396 .9619
2.85e-01 2.83E-01
1.77e+04  3.26E+04
1.80E+04* 3.2BE+04

4113 6463
24314.4 22406.8
4.85E-03  1.29E-02
.9258 9464
2.86E-01  2.84E-01
1.156+04  2.38E+04
1.17E+04*  2.41E+04

.3908 4223
25589.6 23482.0
2.59€-03  7.52e-03
L9131 L9321
2.86E-01 2.85E-01
7.238+03  1.65E+04

10
.6606
15137.0
4 .44E-02
1.0501
2.73e-01
2.32E+04
2.30E+04

L6049
16530.9
5.40E-02
1.0262
2.76E-01
3.77E+04
3.76E+04

.5588
17895.0
4.95E-02
1.0053
2.79€e-01
4.4TE+04
4 .4BE+04

.5200
19229.3
3.85e-02
.9864
2.81E-01
4.386+04
4.40E+04

4870
20534.0
2.69E-02
.9692
2.83E-01
3.77E+04
3.80E+04

4585
21809.1
1.756-02
L9533
2.84E-01
2.96E+04

7.33E+03* 1.67E+04* 2.99E+04
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Table 14. Radiative transition parameters for N3 A 2II,-X 223’. For each v'-v” band, the listed

quantities are Ayryn (um), Yyryn (cm™), gy, Fyrgn (A), Re(Fyiyn) (electric dipole moment
atomic units), A,un (s71) calculated by the r-centroid method, and A,y (s71) calculated
by integrating [ v} Re(r)d,ndr. — Continued

LAAA 1 12 13 14 15 16 17 18 19 20 21
16 7519 .8698 1.0277 1.2499 1.5853 2.1492 3.2936 6.8561 -126.2308 -6.3436 -3.2976
13299.2 11497.0 9730.7 8000.9 6308.1 4653.0 3036.2 1458.6 ~79.2 -1576.4 -3032.5

7.22E-03  1.01E-02 5.50E-02 3.56E-02 2.13E-03 7.16E-02 3.47E-02 3.92E-02 1.956-01 3.386-01 3.94E-02

1.1016 1.0753 1.1298 1.1806 1.1035 1.2379 1.3238 1.2695 1.4896 1.5483 1.7465
2.64E-01 2.69E-01 2.59E-01 2.48E-01 2.64E-01 2.356-01 2.13E-01 2.27E-01 1.66E-01 1.49E-01 9.73e-02
2.40E+03  2.25E+03  6.89E+03 2.28E+03 ( 7.56E+01) 8.07E+02 8.91E+01 1.27E+01 -1.08£-02 -1.19E+02 -4.22E+01
2.30E+03* 2.34E+03  6.91E+03 2.24E+03  8.53E+01* B8.10E+02 8.66E+01 1.30E+01 -1.08E-02 -1.20E+02 -3.87E+01

17 6806 L7757 .8989 1.0644 1.2984 1.6538 2.2573 3.5058 7.6065 -54.7909 -6.1027
14693.1 12890.9 11124.6 9394.8 7702.0 6046.9 4430.1 2852.4 1314.7 -182.5 -1638.6
2.97E-02 8.71E-04 2.05E-02 5.53E-02 2.196-02 7.93E-03 7.27E-02 2.40E-02 4.336-02 1.97E-01 3.50E-01
1.0605 1.1686 1.0921 1.1394 1.1950 1.1582 1.2465 1.3396 1.2719 1.5089 1.5659
2.71E-01  2.51E-01 2.66E-01 2.57E-01 2.456-01 2.53E-01 2.33E-01 2.08E-01 2.26E-01 1.60E-01  1.44E-01
1.41E+404 ( 2.38E+02) 4.05E+03 6.14E+03  1.226+03  2.2BE+02 6.95E+02 4.90E+01  1.02E+01 -1.25E-01 -1.30E+02
1.38E+04  2.08E+02* 4.156+03 6.13E+03  1.18E+403  2.41E+02% 6.95E+402 4.72E+01  1.04E+01 -1.25E-01 -1.31E+02

18 .6228 L7015 .8007 9295 1.1030 1.3494 1.725¢ 2.3716 3.7331 8.4634  -36.4224
16057.2 14255.0 12488.7 10758.9 9066. 1 7410.9 5794.2 4216.5 2678.7 1181.6 -274.6
4.57E-02 1.67E-02 4.72E-04 3.036-02 5.06E-02 1.136-02 1.536-02 7.07E-02 1.63E-02  4.46E-02  2.06E-01
1.0349 1.0730 9632 1.1041 1.1491 1.2146 1.1796 1.2547 1.3571 1.2688 1.5283

2.75E-01  2.69E-01 2.83E-01 2.64E-01 2.55E-01 2.41E-01 2.49€-01 2.31E-01 2.046-01 2.27e-01 1.55E-01
2.90E+04  7.116+03 ( 1.49E+02) 5.33E+03 4.98E+03 5.41E+02 3.726+02 5.72E+02 2.62E+01 7.70E+00 -4.14E-01
2.88E+04  6.94E+03  1.83E+02* 5.41E+03  4.95E+03 5.17E+402 3.86E+02 5.71E+02 2.50E+01 7.81E+00 -4.17E-01

19 5750 6415 L7234 8269 9615 1.1435 1.4028 1.8015 2.4919 3.9747 9.4359
17391.5 15589.3 13823.0 12093.2 10400.4 8745.3 7128.5 5550.8 4013.1 2515.9 1059.8
4.B4E-02 3.52E-02 7.10E-03 4.42E-03 3,.75E-02 4.29E-02 4.46E-03 2.25E-02 6.66E-02 1.09E-02 4.34E-02
1.0133 1.0441 1.0906 1.0541 1.1145 1.1591 1.2476 1.1932 1.2625 1.3757 1.2595
2.78£-01  2.74E-01 2.66E-01 R.72E-01 2.62E-01 2.53E-01 2.33E-01 2.46E-01  2.29E-01 1.986-01  2.30E-01
3.98E+04  2.02E+04  2.70E+03  1.17e+03  5.87+03 3.73E+03 1.77E+02 4.70E+02 4.57E+02 1.39E+01 5.52E+00
3.98E+04  2.00E+04  2.5BE+03* 1.25E+03* 5,92€+03  3.69E+03  1.65E+02* 4.B3E+02  4.55E+02 1.31E+01  5.60E+00

20 5349 .5919 .6610 7464 .8543 .9950 1.1858 1.4587 1.8805 2.6174 4.2293
18696.2 16894.0 15127.7 13397.9 11705.1 10049.9 8433.2 6855.5 5317.8 3820.6 2364.5
4.186-02 4.39E-02 2.43E-02 1.62E-03 1.07E-02 4.126-02 3.40E-02 9.43E-04 2.87E-02 6.16E-02 7.49E-03
9941 1.0216 1.0541 1.1290 1.0767 1.1243 1.1698 1.3366 1.2036 1.2698 1.3946
2.80E-01 2.77e-01 2.726-01 2.596-01 2.69E-01 2.60E-01 2.51E-01 2.09E-01 2.43E-01 2.27E-01 1.93E-01
4.34E+04  3.29E+04  1.26E+04 ( 5.29E+02) 2.51E+03 5.74E+03 2.60E+03 ( 2.69E+01) 5.17e+02 3.58E+02  7.47E+00
4.35E+04  3.27E+04  1.24E+04  4.B1E+02* 2.59E+03 5.77E+03 2.56E+03  2.30E+01* 5.27E+02 3.56E+02  6.92E+00*

21 .5007 5504 .6097 6815 7704 .8830 1.0300 1.2299 1.5168 1.9624 2.7476
19971.3 18169.1 16402.0 14673.0 12960.2 11325.1 9708.3 8130.6 6592.9 5095.7 3639.6
3.17€-02  4.24E-02  3.71E-02 1.47E-02 6.08E-07 1.74E-02 4.17€-02 2.53E-02 7.32E-07 3.34E-02 5.62E-02
9765 1.0019 1.0301 1.0655 -1.9170 1.0906 1.1337 1.1814 ~4.2799 1.2124 1.2764
2.82E-01  2.79E-01 2.76E-01 2.70E-01 9.34E-06 2.66E-01 2.58£-01 2.48E-01 1.07E-16 2.41E-01  2.25E-01
4,07€+04  4.02E+04  2.52E+04  6.89E+03 ( 2.35E-10) 3.64E+03 5.16E+03  1.70E+03 ( 4.B9E-33) 5.20E+02 2.79E+02
4.09E+04  4.02E+04  2.50E+04  6.71E+03  5.72E+00* 3.72E+03 5.17E+03  1.67€+03  2.06E+00* 5.28E+02 2.76E+02

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 15. Radiative transition parameters for Nf B *Ti-XY ZS';. For each ¢'-¢” band, the listed

quantities are Ayryr (pm), Vyrpr (em™), gy, Fyrpn (A), Re(Fyrn) (electric dipole moment

atomic units), Ayryn (s71) calculated by the r-centroid method, and Ayyn (s71) calculated

by integrating [ ¢ Re(r)yyndr

Vi 0 1 2 3 4 5 6 7 8 9 10
0 .3912 4275 L4706 .5225 .5861 .6659 L7687 .9064 1.1000 1.3922  1.8832
25564.7  23389.8  21247.6  19138.1  17061.7  15018.4  13008.6  11032.5 9090.5 7182.9  5310.1
6.636-01 2.53E-01 6.58E-02 1.45E-02 2.98E-03 6.04E-04 1.26E-04 2.78E-05 6.71E-06 1.82E-06  5.67E-07
1.0995 1.0508 1.0113 .9762 .9450 9179 .8953 .8778 .8659 .8598 .8593
7.13E-01  7.526-01 7.81E-01 8.07E-01 8.28E-01 8.46E-01 8.61E-01 8.71€-01 B8.796-01 8.82E-01  8.83E-01
1.14E+07  3.716+06  7.81E+05  1.34E+05 2.06E+04 2.97E+03  4.15E+02 5.74E+01 7.89E+00  1.06E+00  1.34E-01
1.14E407  3.71E+06  7.84E+05  1.356+05  2.07E+04% 2.99E+03* 4.18E+402% 5.77E+01% 7.93E+00% 1.07E+00% 1.34E-01%
1 .3580 .3882 4234 4649 5146 .5750 .6502 L7460 .872% 1.0466 1.3018
27936.3  25761.3  23619.1  21509.6  19433.2  17389.9  15380.1  13404.0  11462.0  9554.4  7681.6
2.92E-01 2.37€-01 2.87E-01 1.29E-01 4.07E-02 1.10E-02 2.76E-03 6.91E-04 1.79E-04 4.99E-05  1.54E-05
1.1527 1.1115 1.0547 1.0169 .e818 .0508 .9238 .9012 .8836 .8716 .B&53
6.68E-01  7.03E-01  7.47E-01 7.77€-01 8.03E-01 B.24E-01 B.426-01 8.57E-01 8.68E-01 B8.75E-01  8.79E-01
5.75E+06  &4.06E+06  4.27E+06  1.57E+06 3.90E+05  7.94E+04  1.45E+04  2.48E+403  4.12E+02  6.76E+01  1.09E+01
5.76E+06  4.03E+06  4.28E+06  1.57E+06 3.92E+05  7.99E+04  1.46E+04* 2.49E+03* 4.14E+02% 6.79E+01* 1.10E+01%
2 .3305 .3561 .3855 .4197 4597 .5074 .5650 .6360 .7257 L8423 1.0000
30254.5  28079.5  25937.3  23827.9  21751.4  19708.1  17698.3  15722.3  13780.3  11872.6  9999.8
4.31E-02  4.02E-01 5.72E-02 2.30E-01 1.63E-01 6.97E-02 2.37E-02 7.23€-03 2.13E-03 6.39E-04 2.03E-04
1.2191 1.1609 1.1357  1.0628  1.0224 .9873 .9565 .9297 .9072 .B897 8776
6.08E-01 6.61E-01 6.83e-01 7.42E-01 T.73E-01 T.99€E-01 8.20E-01 8.38E-01 8.53E-01 B.64E-01 8.72E-01
8.94E+05  7.8BE+06  9.43E+05  3.4BE+06 2.04E+06  6.90E+05  1.79E+05  4.00E+04 8.22E+03  1.62E+03  3.12E+02
9.02E405  7.88E+06  9.27E+05  3.47E+06 2.04E+06  6.93E+05  1.80E+05  4.02E+04* B8.27E+03% 1.63E+03* 3.14E+02*
3 .3076 .3296 .3546 .3833 .4165 .4552 .5011 .5561 .6234 .7076 .8157
32514.1  30339.2  28197.0  26087.5  24011.0  21967.8  19958.0  17981.9  16039.9  14132.3  12259.4
2.14E-03  1.09E-01 4.19E-01 3.52E-03  1.53E-01 1.67E-01 9.326-02 3.89E-02 1.41E-02 4.B4E-03  1.66E-03
1.3210  1.2284 1.1702 1.2654 1.0689 1.0279 .9925 .9620 .9355 9132 .8958
5.09E-01  6.00E-01  6.53E-01 5.64E-01 7.37E-01 7.69E-01 7.956-01 8.17€-01 8.356-01 B8.49E-01  8.60E-01
3.86E+04  2.06E+06 8.10B+06  4.03E+04 2.336406 2.136+06 9.49E+05 3.06E+05  8.22E+04  1.99E+04  4.58E+03
3.98E+04* 2.08E+06  8.09E+06  3.77E+04* 2.326+406 2.13E+06 9.52E+05 3.07E+05 8.26E+04  2.01E+04* 4.61E+03*
4 .2881 .3074 .3290 .3536 .3816 .4139 L4514 .4956 .5484 .6125 .6919

34708.5 32533.6 30391.3 28281.9 26205.4 26162.2 22152.4 20176.3 18234.3 16326.7 14453.8
7.48E-06 6.26E-03  1.60E-01 3.95E-01 4.21E-03 8.62E-02 1.50E-01 1.07E-01 5.36E-02 2.28E-02 8.97E-03
1.8293 1.3401 1.2386 1.1808 .9370 1.0751 1.0335 9975 9673 9411 .9192
-1.326~01  4.89E-01 5.90E-01 6.43E-01 8.34E-01 7.33e-01 7.65E-01 7.91E-01 8.13E-01 8.31E-01  8.45E-01
¢ 1.10E+01) 1.04E+05 3.17E+06 7.50E+06 1.07E+05 1.326+06 1.93E+06 1.11E+06 4.35E+05 1.39E+05 3.92E+04
2.21E-01* 1.08E+05* 3.19E+06 7.46E+06 1.19E+05* 1.31E+06 1.93+06 1.11E+06 4.37E+05 1.39E+05  3.94E+04*

L2715 .2886 .3076 .3289 .3530 .3805 .4120 4485 4913 .5421 .6033
36829.5 34654.6 32512.4 30402.9 28326.4 26283.2 242734 22297.3 20355.3 18447.7 16574.8
2.34E-06 3.94E-06  1.10E-02 2.13E-01 3.63E-01 2.07E-02 3.996-02 1.21E-01 1.08E-01 6.50E-02 3.20€-02

1.1665 2.8861 1.3640 1.2496 1.1932 1.0168 - 1.0807 1.0394 1.0021 9724 9465
6.56E-01 -2.23E+00 4.64E-01  5.80E-01 6.32E-01 7.77E-01 7.28E-01 7.60E-01 7.88E-01 8.09E-01 8.27E-01
1.02E+02 ( 1.65E+03) 1.64E+05  4.07E+06 6.68E+06  4.59E+05  6.126+05 1.57€+06  1.15E+06  5.42E+05  2.02£+05
1.10E+02* 3.49Ev02* 1.T2ET05 4.09Ev06  6.63E*06  4.83Ev05 6.07E~05 1.56E+06 1.13E+06 5.43E+05 2.03e+05

L2573 .2725 .2894 .3082 .3293 3531 .3801 L4109 bbb .4881 5373
38867.8 36692.9 34550.6 32641.2 30364.7 28321.5 26311.7 24335.6 22393.6 20486.0 18613.1
8.B4E-0B 1.79¢-05  1.34E-05 1.436-02 2.56E-01 3.396-01 3.44E-02 1.326-02 8.91€-02 1.00E-01 7.11E-02
1.5229 1.2327 -.0984 1.3958 1.2617 1.2077 1.0192 1.0817 1.0467 1.0062 9774
2.836-01 5.96E-01 = 1.03E+00 4.30E-01 5.68E-01 6.19E-01 7.76E-01 7.27e-01 7.55E-01 7.85E-01 8.06E-01

( 8.43E-01) 6.35E+02 ( 1.18E+03) 1.82E+05 4.69E+06 5.97E+06 7.64E+05 2.03E+05 1.15E+06 1.08E+06  6.03E+05
1.13E+00% 6.74E+02* 4,15E+03* 1.94E+05  4.72E+06 5.90E+06 8.01E+05 2.01E+05  1.15E+06  1.08E+06  6.05E+05

.2450 .2588 .2740 .2908 -3095 .3304 .3539 .3805 .4109 4458 4864
40812.9 38637.9 36495.7 34386.3 32309.8 30266.5 28256.7 26280.7 24338.7 22431.1 20558.2
5.82E-09 2.53E-07 6.98E-05 2.64E-04  1.44E-02 - 2.90E-0%1 3.30E-01 3.84E-02 1.56E-03 6.09E-02 8.50E-02
1.0638 1.7456 1.2920 8674 1.4437 1.2751 1.2243 .9936 1.0398 1.0575 1.0091
7.41E-01 -9.81E-03 5.38-01 8.78E-01 3.76E-01 5.55E-01 6.04E-01 7.94E-01 7.60E-01 7.46E-01  7.83E-01
( 4.41E-01)( 2.84E-03) 1.99E+03 ( 1.68E+04) 1.39E+05 5.02E+06 5.50E+06 B8.90E+05 2.63E+04  7.76E+05  9.18E+05
4.98E-01* 3.18E-01* 2.11E+03* 2.04E+04* 1.54E+05 5.04E+06  5.42E+06  9.44E+05  2.64E+04* 7.68£+05  9.196+05
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Table 15. Radiative transition parameters for NI B 2Xt-X 22';. For each ¢/—v" band, the listed
quantities are Ayrpr (pm), vy (em™), gyign, Fyrgrn (A), Re(Fyryn) (electric dipole moment
atomic units), Ay (s™1) calculated by the r-centroid method, and Ay/yv (s71) calculated
by integrating [ v} Re(r)y,»dr. ~Continued

vie " 12 13 14 15 16 17 18 19 20 21
0 2.8799 5.9878 -103.9263 ~5.4763 -2.8418 -1.9327 =1.4726 -1.1950 -1.0095 -.8769 - 7776
3472.3 1670.1 -96.2 -1826.0 -3518.8 ~5174.0 -6790.8 -8368.4 -9906.2  -11403.4  -12859.5
2.05-07 B8.58£-08 4.126-08 2.226-08 1.31E-08 8.31E-09 5.55€-09 3.86E-09 2.776-09 2.04E-09  1.54E-09
.8633 .8702 8779 .8851 8909 .8951 .8978 .8994 .9001 -9003 .9001

8.80E-01 8.76E-01 8.71E-01 8.67E-01 8.63E-01 8.61E-01 8.59E-01 8.58E-01 8.58E-01 8.57e-01 8.58E-01
1.356-02 6.21E-04 -5.65E-08 -2.06E-04 -B.63E-04 -1.73E-03 -2.60E-03 -3.37E-03 -4.01E-03 -4.51E-03 -4.87E-03
1.356-02* 6.21E-04* -5.64E-08* -2.06E-04* -8.62E-04* -1.73E-03* -2.60E-03* -3.37E-03* -4.01E-03* -4.51E-03* -4_87E-03*

1 1.7112 2.4743 4.3950 18.3328 -8.7159 -3.5683 -2.2628 -1.6675 -1.3272 =1.1072 ~.9535
5843.8 4041.6 2275.3 545.5 ~1147.3 -2802.5 ~4419.2 -5996.9 ~7534.7 -9031.8  -10488.0
5.36E-06 2.14E-06 9.74E-O7 5.00E-07 2.856-07 1.76E-07 1.15E-07 7.96E-08 5.69E-08 4.20E-08 3.17E-08
8643 .8675 .8732 8797 8859 .8%08 .8945 .8970 .8985 -8993 8996

8.80E-01 8.78E-01 8.74E-01 8.70E-01 B.67E-01 8.63E-01 8.61E-01 8.60E-01 8.59E-01 8.58£-01 8.58E-01
1.686+00  2.20E-01 1,786-02 1.25E-04 -6.54E-04 -5.84E-03 -1.50E-02 -2.57E-02 -3.64E-02 -4.61E-02 -5.46E-02
1.68E4+00% 2.21E-01* 1.78E-02* 1.24E-04* -6.53E-04* -5.83E-03* -1.49E-02* -2.57E-02* -3.64E-02* -4.61E-02* -5.45E-02*%

2 1.2252 1.5724 2.1770 3.4920 8.5406  -20.6504 4.7596 2.7184 -1.9170 -1.4895 - 1.2240
8162.0 6359.8 4593.5 2863.7 1170.9 -484.3  -2101.0  -3678.7  -5216.4  -6713.6  -8169.7
7.04E-05 2.72E-05 1.19E-05 5.84E-06 3.196-06 1.90E-06 1.226-06 8.30E-07 5.89E-07 4.336-07 3.27E-07
.8710 8694 8717 .8763 .8817 8868 8910 8942 8964 8978 .8987

8.76E-0% B.77E-01 B.75E-01  8.72E-01 8.69E-01 B.66E-01 B.63E-01 8.61E-01 B.60E-01  B.59E-01  8.58E-0%
5.94E+01  1.09E+01 1.79E+00 2.11E-01 7.83E-03 -3.28E-04 -1.71E-02 -6.21E-02 -1.25E-01 -1.96E-01 -2.66E-01
5.97E+01* 1.09E+01* 1.79E+00* 2.11E-01* 7.82E-03* -3.2BE-04* -1.71E-02* -6.21E-02* -1.25E-01* -1.96E-01* -2.66E-01*

3 L9595 1.1602 1.4592 1.9519 2.9150 5.6325 63.0382 -7.0471 -3.3820 -2.2452 -1.6920
106421.7 8619.4 6853.2 5123.3 3450.5 5.6 158.6 -1419.0 ~2956.8 ~4454.0 =5910.1
5.95e-04 2.30E-04 9.B2E-05 4.66E-05 2.458-05 1.41E-05 8.83E-06 5.8BE-06 4.12E-06 3.00E-06 2.26E-06
.8837 .8768 .8746 .8760 8795 .8838 .8879 8914 .8942 .8961 8975

8.68E-01 B.72E-01 B8.73E-01 8.736-01 8.70E-01 8.68E-01 8.65E-01 8.63E-01 B8.61E-01 8.60E-01 8.59E-01
1.03E+0% 2. 27E+02 4 _BOE+01  Q_GSE+00  1.52E+00  1.21£-01 5_35£-05 -2.54E-02 -1.608-01 -3.97E-01 -6.97E-01
1.036+03*  2.28E+02* 4.90E+01* 9.68E+00* 1.52E+00* 1.216-01* 5.34E-05* -2.53E-02* -1.60E-01* -3.976-01* -6.97E-01*

4 7926 L9247 1.1053 1.3665 1.7778 2.5190 4.2499 12.8972  -13.1163 -4.4256 -2.6913
12616.1 10813.8 9047.5 7317.7 5624.9 3969.8 2353.0 775.4 -762.4 -2259.6 -3715.7
3.49E-03  1.40E-03 6.02E-04 2.B1E-04 1.44E-04 B8.06E-05 4.89€E-05 3.1BE-05 2.19E-05 1.58£-05 1.18E-05
.9020 .8899 .8827 8799 .8804 .8828 .8861 .8893 .8922 8945 .8961

8.56E-01 8.64E-01 8.68E-01 8.70E-01 B8.70E-01 B.68E-01 8.66E-01 8.64E-01 8.63E-01 8.61E-01 8.60E-01
1.04E+04  2.69E+03 6.B1E+02 1.69E+02 3.926+01 7.70E400 9.69E-01 2.256-02 -1.46E-02 -2.74E-01 -9.06E-01
1.05E+04* 2.TOE+03* G.84E+02* 1.69E+02* 3.936v01* T.TIET00* 9.TOE-01* 2.235E-02* -1.406E-02* -Z2.74E-01* -9.06E-01*

5 .6786 7731 .895¢4 1.0595 1.2910 1.6418 2.2351 3.4526 7.3604 -72.1709  -6.2709
14737.1 12934.8  11168.6 9438.7 7745.9 6090.8 4474.0 2896.4 1358.6 -138.6  -1594.7
1.43F-02  4.29F-13 2 RA%E-03  1.X36-03  4.756-04 3.74E-04 2.206-04 1.40E-04 Q.47E-05 &£.726-05  4.97E-05
.9251 .9082 8961 .8887 .8853 8849 8863 8886 .8910 8932 .8950

B.41E-01  B8.52E-01 B.60E-01 B.65E-01 8.67¢-01 B.67E-01 B.66E-01 8.65E-01 B8.63E-01 8.62E-01 8.61E-01
6.59e+04  2.00E+04 5.88E+03  1.69E+03 4.77E+02 1.28E+02 3.00E+01 5.16E+00 3.59E-01 -2.69E-04 -3.03E-01
6.62E+04  2.01E+04* 5.91E+03* 1,.70E+03* 4.79E+02% 1.28E+02* 3.00E+01* 5.16E+00* 3.59E-01* -2.69E-04* -3.02E-01*

6 .5961 L6679 7572 .8713 1.0221 1.2301 1.5355 2.0265 2.9439 5.2639 22.5423
16775.4 14973.1 13206.9 11477.0 9784.2 8129.1 6512.3 4934.7 3396.9 1899.7 443.6
4.01E-02  2.04E-02 9.98E-03 4.95€-03 2.56E-03  1.40E-03 B.23E-04 5.16E-04 3.43E-04 2.40E-04 1.76E-04
9317 9308 9143 L9023 8966 8Y07 8894 - 88YY 8915 .BY2Y 8945
B8.24E-01  8.3BE-01 B.49E-01 8.56E-01 B.61E-01 B.64E-01 8.64E-01 B.64E-01 B8.63E-01 8.62E-01 8.61E-01
2.60E+05  9.72E+04  3.35E+04  1.11E+04  3.60E+03  1.14E+03  3.44E+02 9.38E+01 2.03E+01 2.4BE+00 2.30E-02
2.61E405  9.76E+04  B.BTEA04*  112E+04%  B61EHOD% 1. V4E403*  I.45E+02*  9.3DE+01*  2.03E+01* 2.4BE+00* 2.30E-02*

7 5342 L5911 .6600 7450 .8526 . .9926 1.1824 1.4535 1.8720 2.6009 4.1864
18720.4 16918.2 15151.9 13422.1 11729.3 10074.1 8457.4 6879.7 5342.0 3844.8 2388.7
7.12E-02  4.56E-02 2.61E-02 1.42E-02 7.756-03 4.36E-03 2.57E-03 1.61E-03  1.06E-03  7.336-04 5.31E-04
.9822 . L9565 .9363 .9202 .9083 9005 .8960 .8940 .8936 8941 8951
8.02E-01  8.20E-01 B8.34E-01 B.45E-01 8.526-01 B.57E-01 B.60E-01 8.61E-01 8.62E-01 8.61E-01 8.61E-01
6.09E+05  3.01E+05  1.28E+05  4.96E+04  1.84E+04  6.64E+03  2.33e+03  7.86E+02 2.43E+02 6.26E+01  1.09E+01
6.106+405  3.02E+05  1.2BE+05  4.98E+04  1.85E+04* 6.66E+03* 2.34E+03* 7.8BE+02* 2.43E+02* 6.27E+01* 1.09E+01%

J. Phys. Chem. Ret. Data, Vol. 21, No. 5, 1992



1074 GILMORE, LAHER, AND ESPY

Table 15. Radiative transition parameters for Nf B *LF-X *%}. For each v'~v" band, the listed
quantities are Ayiyn (pm), Vyrgr (cm™1), gyryn, Fyrgn (A), Re(Fyryn) (electric dipole moment
atomic units), A,ryn (s7!) calculated by the r-centroid method, and Ayipn (s=1) calculated
by integrating [ ¢ Re(r)¢,ndr. —Continued

Vi 0 1 2 3 4 5 6 7 8 9 10
8 2344 .2470 .2609 .2760 .2928 23115 .3323 3556 -3820 .4120 L4465
42653.3 40478.3 38336.1 36226.7 34150.2 32106.9 30097.1 28121.1 26179.1 24271.4 22398.6
3.03-10 9.94E-08 3.77-08 1.77E-04 1.39E-03  1.03E-02 3.11E-01 3.43e-01 3.166-02 7.97E-04 3.92E-02
1.6528 1.1988 3.9364 1.3553 1.0785 1.5331 1.2900 1.2426 .9262 1.2930 1.0779
1.186-01  6.27E-01 -5.35E+00 4.73e-01  7.30E-01 2.71E-01 S5.40E-01 5.86E-01 8.41E-01 5.37e-01 7.30E-01
6.61E-04) 5.25E+00 ( 1.23E+02) 3.B1E+03 6.00E+04 ( 5.07E+04) 5.02E+06 S5.31E+06 8.13E+05 6.66E+03  4.76E+05
2.15E-03* 5.68E+00* 1.88E+01* 4.11E+03* 6.49E+04* 6.556+04 S5.04E+06 5.20E+06 B.96E+05  6.36E+03* 4.66E+05

~

9 .2253 .2370 2496 .2635 .2788 .2956 3143 23351 .3584 .3847 4145
44377.3 42202.3 40060.1 37950.6 35874.2 33830.9 31821.1 29845.0 27903.0 25995.4 24122.6
2.83€-11  5.026-10 4.816-07 2.216-06 2.936-04 4.52e-03 3.36€-03 3.12c- 01 3.77£-01 1.75e-02 8.71C-03

1.2048 2.4759 1.2983 .6988 1.4415 1.1812 1.8162 1.3067 1.2614 7461 1.2359
6.22E-01 -1.29E+00 5.32E-01 9.66E-01 3.79E-01 6.43E-01 -1.126-01 5.23E-01 5.68E-01 9.44E-01 5.93E-01
1.93E-03)( 1.28E-01) 2.51E+01 ( 2.29E+02)( 3.93E+03) 1.47€+05 ( 2.77E+03) 4.60E+06 5.35E+06 ( 5.55E+05) 8.70E+04
2.35E-03* 2,.74E-02* 2.70E+01* 3.24E+02* 4.51E+03* 1.53E+05* 1.90E+02* 4.61E+06 5.23E+06 6.94E+05  8.20E+04*

~

10 L2175 .2283 .240% .2529 .2669 .2823 .2992 .3180 .3390 3624 .3888
45975.1 43800.2 41657.9 39548.5 37472.0 35428.7  33418.9 31442.9 29500.9 27593.3 25720.4
3.47E-12  8.65E-10 5.91€-09 2.36E-06 3.23£-05 2.50E-04 1.06E-02 3.01E-04 2.79E-01 4.27E-01  3.74E-03
1.4737 1.3592 3943 1.4072 1.0955 1.625¢2 1.2510 - .6894 1.5262 1.2M1 -.0365
3.39E-01 4.69E-01  1.06E+00 4.17-01 7.16E-01 1.54E-01 5.78E-01 6.90E-01 5.03E-01 5.51E-01  1.04E+00
7.87E-05 ( 3.24E-02)( 9.70E-01)( 5.15E+01) 1.77E+03 ( 5.36E+02) 2.68E+05 ( 9.03E+03) 3.68E+06 5.52E+06 ( 1.40E+05)
7.40E-05* 3.90E-02* 1.B1E+00* 5.78E+01* 1.95E+03* 1.13E+03* 2.76E+05 1.17E+05* 3.69E+06 5.37E+06  4.23E+05*

vive 1 12 13 14 15 16 17 18 19 20 21
8 L4864 .5331 .5885 .6552 .7369 .8393 971 1.1468 1.3923 1.7590 2.3646
20560.8 18758.6 16992.3 15262.5 13569.7 11914.5 10297.8 8720.1 7182.4 5685.2 4229.1
6.586-02 6.56E-02 4.75E-02 3.036-02 1.82e-02 1.09E-02 6.63E-03 4.20E-03 2.776-03  1.92E-03  1.38£-03
1.0094 .9876 .9609 .9414 .9259 9142 .9060 .9011 .8986 8974 .8971
7.83E-01  7.99E-01 8.17E-01 8.31E-01 8.41E-01 8.49E-01 8.54E-01 8.57E-01 8.596-01 8.59E-01 8.59E-01
7.10E+05 5.60E+05 3.15E+05 1.50E+05 6.53E+04 2.69E+04 1.07E+04 4.14E+03  1.53e+03 5.26E+02  1.56E+02
7.11E405  5.59E+05  3.16E+405 1.51E+05 6.56E+04 2.70E+04  1.07E+04* 4.15E+03* 1.54E+03* 5.27E+02* 1.56E+02*

9 4487 .4882 .5343 .5887 .6539 .7332 .8318 9575 1.1228 1.3497 1.6798
22284 .8 20482.6 18716.3 16986.5 15293.7 13638.5 12021.8 10444.1 8906.3 7409.2 5953.0
2.47€-02  4.56E-02 5.58E-02 4.51E-02 3.20E-02 2.126-02 1.38£-02 9.03E-03 6.08E-03  4.24E-03  3.07e-03
1.1218 1.0034 9944 9647 9463 .9310 9199 9115 .9059 .9029 .9013
6.94E-01  7.87E-01  7.94E-01 8.15E-01 8.276-01 8.386-01 B.456-01 B.50E-01 8.54E-01 8.56E-01 8.57E-01
2.67E+05 4.91E+05  4.67E+05 2.97E+05  1.59E+05 7.63E+04 3.46E+04 1.51E+04 6.35E+03 2.56E+03  9.63E+02
2.5TE+05 4. YSE+US  4.65E+0>  2.9BE+0D5  1.59E+05  7.66E+04  3.47E+D4  1.51E+04* 6.37E+05* 2.57E+03* 9.64E+027

10 4187 4529 4923 .5381 .5920 .6563 7342 8304 .9520 1.1102 1.3244
23882.6 22080.4 20314.1 18584.3 16891.5 15236.4 13619.6 12041.9 10504.2 9007.0 7550.9
2.61E-02 1.68E-02 2_70£-02 4.30E-02 3.90E-02 3.078-02 2.22E-02 1.56E-02 1.10E-02 7.86E-03 5.74E-03
1.2595 1.2100 .9808 1.0048 .9675 L9513 .9354 .9251 9169 9107 .9068
5.70e-01 6.17e-01 8.03e-01 7.86E-01 8.13E-01 8.24E-01 8.35E-01 8.41E-01 8.47e-01 8.51E-01 8.53E-01
2.34E+05  1.40E+05  2.96E+05 3.53E+05 2.52E+05 1.49E+05 7.90E+04 3.92E+04  1.85E+04  B.42E+03  3.66E+03
2.18E+05 1.30E+05 3.03E+05 3.50E+05 2.52E+05 1.50E+05 7.93E+04 3.93E+04  1.B6E+04  B8.44E+03* 3.66E+03*

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).



TRANSITION PROBABILITIES AND RELATED DATA FOR NITROGEN AND OXYGEN BANDS

Table 16. Radiative transition parameters for Nf C ?TF-X *TF. For each v'~v" band, the listed
quantities are Ayiyr (Hm), vyrpn (cm™1), quiyr, Fyrpn (A), Re(Fyryn) (electric dipole moment
-atomic units), Ayipn (s71) calculated by the r-centroid method, and Ayyn (s=1) calculated
by integrating [ 4 Ro(r)y»dr.

Ve
0

0
L1549
64540.1
1.19E-02
1.1948
1.31€-01
1.11E+05
1.13e+05

.1502
66591.7
4.50€-02
1.1780
1.16£-01
3.63E+05
3.71E405

L1457
68620.8
9.10€e-02
1.1626
1.03g-01
6.36E+05
6.49E405

-1416
70625.0
1.31€-01
1.1483
9.22E-02
7.92E+05
8.05e+05

A377
72601.6
1.49€-01
1.1349
8.24E-02
7.86E+05
7 .QLE+0S

1341
74548.1
1.45€-01
1.9224
7.40E-02
6.64E+05
6.64E+05

.1308
76461.8
1.24E-01
1.1105
6.65E-02
4 .96E+05
4.91E+05

L1276
78340.2
9.68E-02
1.0994
5.99E-02
3.39e+05
3.31E+05

(

4

1

. 1603
62365.2
7.15€-02
1.2126
1.47€-01
7.62E+05
7.71E+05

.1552
64416.7
1.52€~01
1.1940
1.30-01
1.39E+06
1.41E+06

.1505
66445.9

1.55€-01

1.1772
1.15€-01
1.22E+06
1.22E+06

L1461
£8450.1
8.92E-02
1.1613
1.02E-01
6.06E+05
5.93e+05

-1420
70426.7
2.35E-02
1.1452
8.99E-02
1.34E+05
1.23e+405

.1382
72373.2
6.38E-06
.B947
4.90E-03
1.18E-01)
5.99E+02%

L1346
74286.9
1.51E~02
1.1283
7.79e-02
7.61E+04)
8.58E+04

1313
76165.2
4.40E-02
1.1145
6.89E-02
1.87+05
1.98E+05

(

(

2 3
. 1660 1721
60223.0  58113.5
1.87-01 2.77€-01
1.2318 1.2527
1.66E-01  1.86E-01
2.27E+06  3.82E+06
2.286+406  3.81E+06
. 1606 1662
62274.5 60165.0
1.61E-01  3.14E-02
1.2100 1.2203
1.45E-01 1.55C-01
1.65e+06  3.31E+05
1.656+06  3.25E+05
.1555 .1608
64303.6 62194.2
3.09E-02 3.44E-02
1.1884 1.2184
1.256-01  1.53g-01
2.61E+405  3.91E+05
2.48E+05  4.07E+05
.1508 .1558
66307.8 64198.4
5.45E-03 9.61E-02
1.1905 1.1950
1.276-01  1.31E-01
5.18E+04) 8.83E+05
6.00E+04* B8.90E+05
L1464 1511
68284.4 66175.0
5.65E-02  4.60E-02
1.1659 1.1760
1.06E-01  1.14E-01
4.09E+05  3.53E+05
4 .26F+05 Z_39F+0%
L1424 .1468
70230.9 68121.5
8.10E-02 6.82E-04
1.1503 1.1309
9.37E-02 7.97E-02
4 .99E+05 ( 2.77E+03)
5.038405  9.40E+02*
.1386 .1428
72144.6 70035.2
5.60E-02 1,98E-02
1.1361 1.1562
8.336-02  9.82E-02
2.96E405  1,33E+05
2.86E+05  1.47E+05
1351 L1391
74023.0 71913.5
1.86E-02 5.25e-02
1.1215 1.1401
7.34E-02 8.61E-02

8.23e+04) 2.93E+05
7.29E404  3,04E+05

C

4
.1785
56037.1
2.52¢-01
1.2762
2.10E-01
3.94E+06
3.93e+06

722
58088.6
2.92e-02
1.2692
2.03£-01
4.T5E+05
4. T4E+05

.1663
60117.7
1.19e-01
1.2299
1.64E-01
1.40E+06
1.41E+06

1610
62121.9
1.49E-02
1.1994
1.356-01
1.32E+05
1.23e+05

.1560
64098.5
2.17e-02
1.2030
1.386-01
2.21E+05
2 .38F+NS

1514
66045.0
6.79E-02
1.1807
1.18€-01
5.55E+05
5.63E+05

L7
67958.7
4.14E-02
1.1632
1.04E-01
2.83e+05
2.72E+05

L1432
69837.1
3.37e-03
1.1386
8.51€-02
1.68E+04)
1.16E+04*

3
.1852
53993.8
1.43E-01
1.3037
2.36E-01
2.54E+06
2.54E+06

L1784
56045.3
1.90€-01
1.2830
2.16£-01
3.17e+06
3.13e+06

722
58074.5
1.94E-02
1.2281
1.62e-01
2.02E+05
2.06E+05

1664
60078.7
5.40E-02
1.2373
1.71E-01
6.94E+05
7.13E+05

L1611
62055.3
7.00E-02
1.2100
1.45€~01
7.10e+05
7_0AE+NS

1562
64001.8
3.76E-03
1.1738
1.12e-01
¢ 2.53E+04)
1.96E+04*

A517
65915.5
2.17e-02
1.1872
1.24E-01
1.94E+05
2.10e+05

L1475

- 67793.8
5.35E-02
1.1676
1.07E-01
3.89E+05
3.95E+05

]
L1924
51984.0
4.86E-02
1.3384
2.66E-01
9.80E+05
1.00E+06

.1851
54035.5
2.36€-01
1.3089
2.41E-01
4.38E+06
4.34E+06

1784
56064 .7
5.97e-02
1.2990
2.32e-01
1.14E+06
1.10E+06

1722
58068.9
8.17e-02
1.2445
1.78E-01
1.03E+06
1.05e+06

.1665
60045.5
1.996-03
1.2851
2.18E-01
( 4.15E+04)
L _ARE+NL*

L1613
61992.0
6.22E-02
1.2151
1.50E-01
6.71E+05
6.87E+05

.1565
63905.7
3.80E-02
1.1924
1.28E-01
3.31E+05
3.20E+05

.1520
65784.0
6.24E-05
1.0304
2.92E-02

¢ 3.08E+01)
5.77E+02*

T

.2000
50007.9
8.65£-03

1.3889
3.00E-01
1.97e+05
2. 16E+05*

L1921
52059.5
1.24€-01
1.3434
2.70E-01
2.60E+06
2.62E+06

.1849
54088.6
2.35€-01
1.3160
2.47E-01
4 .60E+06
4 .4BE+06

.1783
56092.8
2.72E-03
1.4128
3.09e-01
9.29E+04
9.32E+04*

L1722
58069.4
9.04E-02
1.2506
1.84E-01
1.22E+06
1.25E+06

1666
60015.9
1.27e-02
1.2100
1.45E-01
1.16E+05
1.10+05

.1615
61929.6
2.23E-02
1.2231
1.57e-01
2.65E+05
2.83E+05

-1567
63808.0
.35€-02

1.1969
1.33e-01
4.95E+05
5.00E+05

w

8 b 10
.2080 L2166 .2258
48065.9 46158.3 44285.5
5.36E-04 9.976-08 5.24E-06
1.4959 ~2.6964 1.3347
3.06E-01 0.00E+00 2.63E-01
( 1.13E+04)( 0.00E+00)( 6.40E+01)
1.87E+04* 7.43E+01* 1.27E+02*
.1995 .2074 .2158
50117.5 48209.9 46337.0
2.86E-02 1.87e-03 8.17E-06
1.3954 1.5143 Jbbbh
3.038-01  2.908-01 3.71E-07
6.67E+05 ( 3.776+04)( 2.26E-10)
7.26E+05  6.T6E+04* 2.92E+01*
.1918 .1990 -2068
52146.6 50239.0 48366.2
1.96E-01 5.67E-02 3.77€-03
1.3493 1.4026 1.5363
2.75E-01 3.066-01 2.85€-01
4.25E+06  1.36E+06 ( 7.01E+04)
4.23E+06  1.47E+06  1.4TE+05*
1847 1914 .1985
54150.8 52243.2 50370.3
1.81E-01 2.49E-01 8.89E-02
1.3264 1.3561 1.4104
2.56E-01  2.80E-01 3.08E-01
3.BAE+06 5.62E+06 2.19E+06
3.65E+06  5.50E+06  2.34E+06
.1782 L1844 1910
56127.4 54219.8 52347.0
9.01E-03  1.20e-01 2.82t-01
1.1950 1.3422 1.3642
1.31E-01  2.69E-01 2.85E-01
( 5.53E+04) 2.80E+06 6.67E+06
7.87E+04* 2 R7E+0A  6_BRE+DE
722 .1780 .1842
58073.9 56166.3 54293.4
5.76E-02 3.59E-02 6.99E-02
1.2570 1.2359 1.3676
1.91E-01  1.70E-01 2.87E-01
8.29E+05 ( 3.71E+05)( 1.87E+06)
B.68BE+05  4.53E+05  1.63E+06
1667 722 ATT9
59987.6 58080.0 56207.2
4.23E-02 2.20E-02 5.71E-02
1.2230 1.2683 1.2460
1.57€-01 2.02E-01  1.80E-01
4.57E+05  3.56E+05 ( 6.63E+05)
4.54E+05  3.B4E+05  B.02E+05
L1616 L1668 1722
61866.0 59958.4 58085.5
7.55E-04 5.63E-02 2.93E-03
1.2831 1.2284 1.3110
2.16E-01  1.62E-01  2.43E-01
C 1.696+04) 6.47E+05 ( 6.86E+04)
2.16E+04*  6.56E+05  8.21E+04*
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Table 16. Radiative transition parameters for Ny C 28F-X 2TF. For each v'—v" band, the listed
quantities are Ayryn (pm), vyryo (cm"l), Quint Pyl (A), R (7yyn) (electric dipole moment
atomic units), Ayryn (s71) calculated by the r-centroid method, and Ayry» (s71) calculated
by integrating [ ¥ Re(r)yndr. — Continued

Vive 1

0 .2356
42447.7
8.84E-08

1.8639
3.12E-02
1.336-02)(
9.91E+00*

~

1 2247
44499.3
2.89E-05
1.3717
2.90E-01
4.34E+02)(
8.21E+02*

S

2 .2149
46528.4
6.81E-05
8790
3.86€-03
2.08E-01)¢
1.91E+02*

~

3 .2060
48532.6
5.68E-03
1.5633
2.65E-01
9.23E+04)(
2.20E+05*

-~

4 -1980
50509.2
1.226-01
1.4191
3.11E-01
3.07E+06 (
3.23E+06

5 . 1906
52455.7
3.01E-01
1.3735
2.91E-01
7.4TE+06
6.96E+06

(] .1839
54369.4
3.65C 02
1.4108
3.09e-01
1.138+06)(
9.59E+05

~

7 1778
56247.8
6.51E-02
1.2502
1.84£-01
7.92€+05)
9.83E+05

~

12
.2460
40645.5
7.47E-08
1.2661
2.00E-01
4.05E-01)(
1.02E+00*

.2342
42697.0
6.40€-08
2.8880
2.37e-13
5.66E-25)(
3.07e+01*

.2236
44726.2
8.46E-05
1.4098
3.08E-01
1.46E+03)(
2.79E+03*%

2140
46730.4
2.82E-04
1.0571
3.92e-02
8.97E+01)(
2.83E+03*

.2053
48707.0
7.06E-03
1.5975
2.35E-01
9. 11E+04 )¢
2.82E+05*

1974
50653.5
1.53-01

1.4285
3.13e-01
3.94E+06 (
4.09E+06

.1902
52567.2
3.12C 01
1.3842
2.97E-01
8.10E+06)
7.32E+06

.1837
54445.5
1.69€-02
1.4893
3.09€-01
5.25E+05 (
5.20E+05

13
2572
38879.2
2.11E-09
1.8420
3.96E-02
3.93E-04)(
2.26E-01*

2443
40930.7
5.96E-07
1.332%
2.61E-01
5.65E+00)(
1.226+01*

-2328
42959.9
2.14E-07
-.1624
1.80E-16
1.12€-30)¢(
2.86E+01*

«R224
44964 .1
1.71E-04

1.4522
3.15€-01
3.13E+03)(
6.57E+03*

.2130
46940.7
8.04E-04
1.1574
9.92e-02
1.66E+03)(
1.30E+04*

.2046
48887.2
7.51€-03

1.6426
1.91€-01
6.4BE+04) (
3.09E+05%

. 1968
50800.9
1.81c-01
1.4388
3.14E-01
4.T6E+06 (
4 .86E+06

.1898
52679.3
3.18E-01
1.3962
3.036-01
8.656+06)
7.55€6+406

14
.2692
37149.4
2.09e-09
1.2832
2.16€E-01
1.01E-02)¢
2.41E-02*

2551
39200.9
3.026-10
5.1741
0.00E+00
0.00E+00)(
7.66E-01*

2425
41230.1
2.22E-06
1.3949
3.02e-01
2.88E+01)(
6.26E+01*

.2313
43234.3
4.86E-06
.8914
4.66E-03
1.73€-02)¢
2.90E-02*

.2212
45210.9
2.61E-04
1.5040
3.03€-01
4.48E+03)(
1.18E+04*

2121
47157.4
1.79-03
1.2243
1.58E-01
9.54E+03)(
3.79E+04*

.2038
49071.1
6.92€C-03
1.7055
1.30€-01
2.826+04)¢
2.93E+05*

L1963
50949.5
2.06E-01
1.4499
3.15e-01
5.4BE+06 (
5.50E+06
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15
.2820
35456.6
6.29€-12
3.0950
4.29E-17
1.05€-36)(
3.80E-03*

.2666
37508.2
1.84E-08
1.3707
2.896-01
1.65€-01)(
3.76E-01*

.2529
39537.3
3.75E-08
6878
1.24E-04
7.18E-08)(
4.30E-01*

2407
41561.5
5.00€-06
1.4663
3.14E-01
7.15E+01)(
1.92E+02*

.2298
43518.1
2.67€-05
1.1152
6.94E-02
2.14E+01)¢
1.79E+02%

2200
45464 .6
3.05E-04

1.5754
2.55¢-01
3.77€+03)¢(
1.67E+04*

21
47378.3
3.34E-03
1.2742
2.08E-01
3.10E404)(C
B.4SE+04*

.2030
49256.7
5.46E-03

1.8004
6.00E-02

16
-2958
33801.5
8.026-11
1.3673
2.87e-01
5.18E-04)¢
1.23e-03*

.2789
35853.0
3.67E-10
6924
1.36E-04
6.34E-10)(
5.31E-03*

.2640
37882.2
6.47E-08
1.4674
3.14E-01
7.01E-01)¢
2.14E+00*

2507
39886.4
4.93-07
1.0903
5.49€-02
1.91E-01)¢
1.12E+00*

.2389
41863.0
7.12e-06
1.5688
2.60E-01
7A7EH01)(
3.94E+02%

.2283
43809.5
8.57E-05
1.2231
1.57-01
3.61E+02)(
1.256+03*

.2187
45723.2
2.61E-04
1.6929
1.426-01
1.02E+403)¢
1.B6E+04*

.2101
47601.5
5.42E-03
1.3148
2.46E-01

17
3107
32184.7
2.926-12
.8451
2.25E-03
1.00E-09)(
1.38£-05*

.2921
34236.3
5.18E-10
1.4987
3.05€-01
3.92E-03)¢
1.58€-02*

2757
36265.4
8.93e-09
1.1256
7.60E-02
4.98E-03)(¢
1.75-02*

2613
-38269.6
1.04E-07

1.6273
2.06E-01
5.00E-01)¢
6.26E+00*

. 2485
40246.2
2.40E-06

1.2318
1.66E-01
8.69E+00)¢
2.58E+01*

.2370
42192.7
5.54€-06
1.7815
7.15e-02
4.30E+00)(
5.44E+02"

.2267
44106.4
1.98C 04
1.2945
2.27e-01
1.788+03)¢
4. 28E+03*

2175
45984.8
1.36E-04
1.9604
9.35€-03

4.76E+03)( 7.17TE+04)( 2.34E+00)(

2.356+05*%

1.56E+05%

1.556+04*

18
3267
30607.1
1.98€-12
1.5553
2.71E-01
8.45E-06)(
5.81E-05*

.3062
32658.6
1.14E-10
1.1816
1.19€-01
1.156-04)(
3.18E-04*

.2883
34687.8
8.00E-10
1.7946
6.34E-02
2.T2E-04)(
6.63E-02*

2725
36692.0
5.82£-08
1.2714
2.05€-01
2.44E-01)(
6.03e-01*

.2586
38668.6
4.20E-08
2.2272
9.05€-05
4.03E-08)¢
9.64E+00*

2462
40615.1
6.92E-06
1.3212
2.52E-01
5.96E+01)¢
1.35€+02*

.2351
42528.8
7.76£-07
3.0289
7.63E-16
T.04E-29)¢C
4.51E+02*

.2252
44407.1
3.56E-04
1.3521
2.77e-01

4.83E+03)( 2.44E-11)(

1.00E+04*

19
-3440
29069.3
9.11E-13
1.2447
1.78€-01
1.44E-06)(
3.25E-06*

3213
31120.8
1.91€-12
2.3779
2.82E-06
9.296-16)(
4.00E-04*

3017
33150.0
9.94E-10
1.3270
2.57-01
4.84E-03)(
1.13e-02*

. 2045
35154.2
4.20E-11
-2.9573
0.00£+00
0.00E+00)(
9.40E-02*

.2693
37130.8
1.876-07
1.3751
2.92e-01
1.686E+00)(
3.8BE+00*

.2559
39077.3
5.92E-08
.2081
2.85e-10
5.82E-19)(
5.19E+00*

2440
40991.0
1.35€-05
1.3998
3.04E-01
1.74E402)¢
3.96E+02*

.2333
42869.4
3.98E-06
L4211
1.96E-07

1.136+02*

20
3627
27572.2
8.54E-15
.1006
6.66E-12
1.61E-29)(
7.80E-07*

.3376
29623.7
9.68E-12
1.3969
3.03e-01
4.69E-05)(
1.26E-04*

.3159
31652.8
3.70e-11
7837
7.86E-04
1.47E-09)¢
3.00E-04*

2971
33657.0
3.23e-09
1.4612
3.14e-01
2.46E-02)(
8.08E-02*

.2806
35633.7
1.42E-08
937
1.89€-02
4.67E-04)¢
9.54E-04*

2661
37580.1
3.28E-07

1.4935
3.07e-01
3.32E+00) ¢
1.21E+01*

.2532
39493.8
1.22€-06
1.0457
3.47E-02
1.83g-01)¢
1.04E400*

2417
41372.2
1.796-05
1.4921
3.08E-01
2.43E+02)(
7.73E+02*

21
.3829
26116.0
4.93E-14
1.4748
3.12e-01
1.74E-07)
6.58E-07*

.3550
28167.6
1.19e-12
1.0730
4.86E-02
1.286-07)
8.58E-08*

.3312
30196.7
2.71E-11
1.6247
2.09E-01
6.59E-05)
1.01E-03*

.3106
32200.9
7.93€-10
1.1886
1.256-01
8.42E-04)
2.23E-03*

.2926
36177.5
3.52E-09
1.7252
1.13e-01
3.64E-03)
2.37E-01*

.2768
36124.0
1.04E-07
1.2249
1.59€-01
2.51E-01)
6.96E-01*

.2629
38037.7
2.54E-07
1.7345
1.06E-01
3.16E-01)
2.12E+01*

.2505
39916.1
5.34E-06
1.2238
1.58£-01
1.72E+01)
5.39e+01*
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Table 16. Radiative transition parameters for Nf C 2TF-X QE;'. For each v'-v" band, the lsted
quantities are Ayryr (pm), Vyryn (em™Y), qyrynr, Fyryn (A), R.(7yryn) (electric dipole moment
atomic units), Ayryn (871) calculated by the r-centroid method, and Ay,» (s™1) calculated
by integrating [ 4% Re(7)¢yndr. — Continued

Ve 0

8 L1247
80180.5
7.04E-02
1.0838
5.41E-02
2.15E+05
2.09E+05

9 .1220
81980.3
4.85€-02
1.0789
4.91E-02
1.30E+05
1.25€+05

10 1194
83737.1
3.21E-02
1.0696
4.4TE-02
7.62E+04
7.21E+04

VAV A 1
8 Ar22
58088. 1
8.08E-04
1.1275
7.74E-02
1.926+03)
1.67E+02*

~

9 .1670
59887.9
3.23e-02
1.2384
1.72€-01
4.16E+05
4.37e+05

10 .1622
61644.7
3.57e-02
1.2109
1.46€-01
3.59E+05
3.56E+05

4

(

1

.1282
78005.6
6.65E-02

1.1028
6.19E-02
2.45E+05 (
2.52E+05

.1253
79805.4
7.51€-02
1.0921
5.59€-02
2.41E+05 (
2.44E+05

.1226
81562.2
7.17E-02
1.0822
5.07E-02
2.03E+05
2.01E+05

12
ATTT
56285.9
6.18E-02
1.2519
1.85€-01
7.68E+05)(
1.00E+06

1722
58085.7
8.72E-03
1.2140
1.49€-01
7.64E+04)(
6.49E+04*

1671
59842.5
1.50€-02
1.2469
1.80E-01
2.12E+05
2.30E+05

2
.1318
75863.4
5.37e-04
1.0869
5.31€-02
1.34E+403)
2.58E+02*

.1288
77663.1
5.90E-03
1.1116
6.71E-02
2.52E+04)
3.12E+04*

.1259
79420.0
2.29E-02
1.0971
5.8B&E-02
7.99E+04
8.81E+04

13
.1834
54519.6
6.59E-03
1.6474
1.86E-01
7.50E+04)
2.55E+05*

L1776
56319.4
5.19€-02
1.2521
1.86E-01

6.4BE+05)(

9.12E+05

1722
58076.2
1.95€-02
1.2281
1.62E-01
2.03e+05
1.87E+05

4

(

4

3

.1356
73753.9
5.49€-02

1.1267
7.68e-02
2.63€+05 (
2.61E+05

1326
75553.7
3.25E-02
1.1138
6.85E-02
1.336+05
1.24E+05

-1293
77310.5
9.49E-03
1.0997
6.01E-02
3.21E+04)
2.59E+04*

14
.1894
52789.8
3.24E-01
1.4095
3.08E-01
9.15€+06)
7.69E+06

.1832
54589.6
1.92€-03
2.0316
3.27-03
6.79£+00)¢(
1.06E+05*

AT
56346.4
3.98E-02
1.2511
1.856-01

4
.1395
71677.4
7.68E-03
1.1486
9.24E-02

4.89E+04)

5.89E+04*

.1361
73477.2
3.31€-02
1.1312
7.99€-02

1.70E405 (

1.81E+05

L1329
75234.1
4.50E-02
1.1183
7.13e-02
1.98E+05
2.00E+05

15
1957
51097.0
2.27E-01
1.4619
3.14E-01
6.08E+06
5.99e+06

.18%0
52896.8
3.29e-01
1.4238
3.12e-01
9.61E+06)
7.75E+06

.1830
54653.6
2.63E-04
3.5337
1.10E-26

(

(

5
<1436
69634.2
3.43€-02
1.1514
9.45E-02
2.10E+05
1.99E+05

1400
71434.0
4.66E-03
1.1306
7.95e-02
2.17E+04)
1.57e+04*

-1366
73190.8
3.05e-03
1.1441
8.91E-02
1.92E+04)
2.58E+04*

16
.2023
49441.9
3.51E-03
1.9625
9.096-03

6 7 8 9 10
1479 .1523 .1570 -1618 1669
67624 .4 65648.3 63706.3 61798.7 59925.9
2.336-02 1.72E-02 3.75E-02 6.14E-03  4.96E-02
1.1729 1.1752 1.2017 1.1905 1.2330
1.12E-01  1.14E-01  1.37E-01 1.27e-01 1.67e-01
1.82E+05 1.27E+05  3.68E+05 ( 4.73E+04) 6.02E+05
1.99E405  1.16E+05  3.85E+05  4.04E+04* 6.20E+05

1440 L1483 1527 1572 -1620
69424.2 67448.1 65506.1 63598.5 61725.6
4.40E-02 1.08E-03 3.75E-02 1.336-02 2.29E-02
1.1557 1.2010 1.1813 1.2099 1.2051
9.786-02 1.36E-01  1.19E-01  1.45E-01  1.40E-01
2.86E+05 ( 1.25E+04) 3.01E+05  1.45E+05  2.15E+05
2.90E+05  1.80E+04* 2.96E+05 1.60E+05  2.06E+05

-1405 S1445 -1487 .1530 L1575
71181.0 69204.9 67262.9 65355.3 63482.5
2.836-02 2.39E-02 6.04E-03 3.87e-02 6.54E-04
1.1407 1.1607 1.1578 1.1856 1.2602
B_66E-02 1.02E-01 9.956-02 1.23F-01 1.94E-01
1.55E+05  1.66E+05 ( 3.69E+04) 3.29E+05 ( 1.27E+04)
1.46E+05 1.80E+05  2.92E+04* 3.37g+405  1.75E+04*

17 18 19 20 21
.2091 2162 .2237 2314 .2395
47825.1 46247.5 44709.7 43212.6 41756.4
7.81E-03  1.40E-05 5.14E-04 3.89E-05 1.47E-05
1.3500 3.6013 1.4065 1.0314 1.6456
2.75E-01 2.31€-28 3.07e-01 2.96E-02 1.88E-01

7.10E+01)( 1.316+05)( 0.00E+00)( 8.78£+03)( 5.56E+00)( 7.67€+01)

1.53E+05*

.1952
51241.7
2.45€-01
1.4747
3.12E-01
6.52E+06
6.31E+06

.1887
52998.5
3.35e-01
1.4392
3.15e-01

2.50E+05* B.14E+03* 1.81E+04* 1.01E+02* 1.04E+03*

.2015 .2081 .2150 .2222 .2296
49624.9 48047.3 46509.5 45012.3 43556.2
1.61E-03 1.026-02 5.25E-05 5.99E-04 1.30E-04
2.3096 1.3826 .0716 1.4660 1.1973
1.47E-05 2.96E-01 2.28E-12 3.14E-01 1.33E-01
( 8.58E-05)( 2.01E+05)( 5.58E-20)( 1.09E+04)( 3.86E+02)
6.87E+04* 3.54E+05  1.05E+03* 2.59E+04* 1.62E+03*

- 1946 .2008 .2072 .2138 .2207
51381.7 49804.1 48266.3 46769.2 45313.1
2.59E-01 2.99E-04  1.22E-02 4.19E-04 5.48E-04
1.4883 3.6530 1,447 .8852 1.5437
3.09e-01 T.11E-29 3.10e-01 4.25e-03 2.80E-01

4.91E+05)( 0.00E+00)( 1.00E+07) 6.78E+06 ( 0.00E+00)( 2.67E+05)( 1.56E+00)( 8.09E+03)

7.74E+05

3.04E+04*

7.75E+06

6.44E+06  1.07E+04* 4.53E+05  2.15E+03* 3.01E+04*

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 17. Radiative transition parameters for O3 A 2II,-X 2II,. For each v/~v” band, the listed
quantities are Ayryn (M), Vyryn (em™Y), gyryir, Fyryn (R), Re(Fyryn) (electric dipole moment
atomic units), Aypn (s71) calculated by the r-centroid method, and Ayyn (s71) calculated
by integrating [ % Re(r)yndr.

ViI\v"
0

0
2496
40068.1
1.60E-06
1.2432
1.92E-01
7.69E+00
7.76E+00*

2443
40939.7
1.31E-05
1.2362
1.90€-01
6.57E+01
6.62E+01*

.2393
41784.0
5.67E-05
1.2296
1.88E-01
2.97E+02
2.99E+02*

2347
42600.9
1.73e-04
1.2232
1.86€-01
9.44E+02
9.50£+02*

.2305
43390.6
4.20E-04
1.2172
1.85€-01
2.37e+03
2.39E+03*

.2265
441531
8.59€-04
1.2115
1.83e-01
5.04€+03
5.06E+03*

.2228
44888.5
1.54E-03
1.2060
1.826-01
9.37E+03
9.42E+03*

2193
45596.8
2.51E-03
1.2009
1.81E-01
1.57€+04
1.58E+04*

1
.2618
38195.0
3.00E-05
1.2583
1.97e-01
1.31E+02
1.32E+02*

.2560
39066.6
2.13e-04
1.2510
1.94E-01
9.70E+02
9. TEE+02*

.2506
39910.9
7.99E-04
1.2440
1.92e-01
3.80E+03
3.83E+03*

L2455
40727.8
2.12e-03
1.2374
1.90E-01
1.05E+04
1.06E+04*

. 2409
41517.5
4.45€E-03
1.2311
1.89¢-01
2.30e+04
2.31E+04*

.2365
42280.0
7.89€-03

1.2252
1.87e-01
4.23E+04
4. 24E+04*

.2325
43015.4
1.23e-02
1.2195
1.85€-01
6.82E+04
6.85E+04

.2287
43723.7
1.73e-02
1.2142
1.84€-01
9.91E+04
9.95E+04

2
.2751
36354.7
2.66E-04
1.2738
2.01E-01
1.05E+03
1.06E+03*

2686
37226.3
1.60E-03
1.2661
1.99€-01
6.64E+03
6.68E+03*

.2627
38070.6
5.11E-03
1.2588
1.97€-01
2.21E+04
2.22E+04*

2572
38887.6
1.14E-02
1.2518
1.95€-01
5.15E+04
5.18E+04

.2520
39677.3
2.02E-02
1.2452
1.93c-01
9.47€+04
9.51E+04

L2473
40439.8
2.99€-02
1.2390
1.91E-01
1.46E+05
1.46E+05

L2429
41175.2
3.87€-02
1.2331
1.89&-01
1.96E+05
1.96E+05

.2388
41883.5
4.4BE-02
1.2274
1.88€-01
2.35E+05
2.35E+05

3
.2895
34547.2
1.50E-03
1.2897
2.07E-01
5.33e+03
5.376+03*

.2823
35418.9
7.44E-03
1.2816
2.04E-01

2.78E+04

2.80E+04*

.2758
36263.1
1.94E-02
1.2739
2.01E-01
7.60E+04
7.63E+04

2697
37080.1
3.52e-02
1.2665
1.99€-01
1.44E+05
1.44E+05

L2641
37869.8
4.96E-02
1.2596
1.97e-01
2.11E+05
2.12E+05

.2589
38632.3
5.75e-02
1.2530
1.95E-01
2.55E+05
2.56E+05

.2540
39367.7
5.68E-02
1.2466
1.93e-01
2.62E+05
2.62E+05

.2495
40076.0
4 .85E-02
1.2406
1.91E-01
2.31E+05
2.31E+05
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4
.3051
32772.4
5.96E-03
1.3061
2.12e-01
1.91E+04
1.93404*

2972
33644 .1
2.36E-02
1.2975
2.09e-01
7.97E+04
8.01E+04

.2900
34488.3
4.80E-02
1.289%
2.06E-01
1.70£+05
1.71E+05

.2832
35305.3
6.60E-02
1.2816
2.04E-01
2.45E+05
2.45E+05

2770
36095.0
6.77E-02
1.2741
2.01E-01
2.62E+05
2.62E405

2713
36857.5
5.34€-02
1.2669
1.99£-01
2.15e+05
2.156405

.2660
37592.9
3.18E-02
1.2598
1.97e-01
1.33e+05
1.32E+05

261
38301.2
1.27€-02
1.2523
1.95€-01
5.49E+04
5.44E+04

5
3223
31030.3
1.79€-02
1.3230
2.18€-01
5.17E+04
5.19E+04

23135
31901.9
5.37e-02
1.3139
2.15e-01
1.63E+05
1.64E+05

.3054
32746.2
7.91€-02
1.3052
2.126-01
2.53E+05
2.53E+05

.2979
33563.1
7.30e-02
1.2968
2.09E-01
2.44E+05
2.44E+05

2911
34352.8
4.34E-02
1.2886
2.06E-01
1.52E+05
1.51E+05

.2848
35115.3
1.37e-02
1.2796
2.03e-01
4.97E+04
4.92E+04

2789
35850.7
4.03E-04
1.2550
1.96E-01
1.44E+03
1.336+03*

.2735
36559.0
4.16E-03
1.2762
2.02€-01
1.68E+04
1.726+04*

6
34611
29320.7
4.22€-02
1.3405
2.25€-01
1.09E+05
1.10E+05

3312
30192.3
8.90E-02
1.3307
2.21E-01
2.43E+05
2.44E+05

3222
31036.6
8.32€-02
1.3213
2.18¢-01
2.396+05
2.39E+05

3139
31853.5
3.80e-02
1.3118
2.14E-01
1.14E+05
1.14E+05

.3063
32643.3
4.08E-03
1.2985
2.10E-01
1.26E+04
1.23E+04*

.2993
33405.8
3.55e-03
1.3062
2.12E-01
1.21E+04
1.24E+04*

.2929
34141.1
2.13-02
1.2939
2.08E-01
7.44E+04
7.50E+04

.2869
34849.4
3.41E-02
1.2859
2.05e-01
1.23E+05
1.23e+05

7
.3617
27643.7
7.986-02
1.3585
2.32e-01
1.84E+05
1.85€+05

. 3507
28515.3
1.06€-01

1.3480
2.286-01
2.59E+05
2.59E+05

3406
29359.6
4.64E-02
1.3373
2.24E-01
1.19e+05
1.196+05

.3314
30176.5
1.64E-03
1.3172
2.16E-01
4.26E+03
4.05E+03*

.3229
30966.3
1.26E-02
1.3265
2.20E-01
3.66E+04
3.72E+04

3152
31728.8
3.76E-02
1.3158
2.16E-01
1.136+05
1.14E+05

.3080
32464.1
3.91E-02
1.3071
2.13e-01
1.22E+05
1.22E+05

.3015
33172.4
2.06E-02
1.2984
2.10e-01
6.70E+04
6.64E+04

8
3846
25999.3
1.23E-01
1.3772
2.40E-01
2.54E+05
2.55E+05

372
26870.9
8.43E-02
1.3656
2.35E-01
1.84E+05
1.83E+05

.3608
27715.2
4.B4E-03
1.3486
2.28E-01
1.09E+04
1.066+04*

3505
28532.1
1.76E-02
1.3516
2.30e-01
4.37E+04
4.43E+04

.3410
29321.8
4.86E-02
1.3400
2.25e-01
1.26E+05
1.26E+05

3324
30084.3
3.58e-02
1.3299
2.21E-01
9.65E+04
9.60E+04

3245
30819.7
7.63€-03
1.3179
2.16E-01
2.126+04
2.07E+04*

1
31528.0
7.94E-04
1.3363
2.23E-01
2.52E+03
2.69E+03*

9
.4100
24387.4
1.38E-01
1.3967
2.49E-01
2.89E+05
2.89E+05

23959
25259.1
3.51-02
1.3829
2.43E-01
6.7TE+04
6.TOE+04

.3831
26103.3
1.0%9e-02
1.3812
2.426-01
2.30E+04
2.35E+04

3715
26920.3
5.71E-02
1.3666
2.36E-01
1.25E+05
1.26E+05

3609
27710.0
3.53e-02
1.3550
2.31E-01
8.11E+04
8.05E+04

3512
28472.5
1.728-03
1.3332
2.22E-01
3.97e+03
3.75E+03*

3424
29207.9
9.66E-03
1.3461
2.27€-01
2.52E+04
2.57E+04*

3343
29916.2
2.98E-02
1.3344
2.23E-01
8.02E+04
8.06E+04

(

10
.4384
22808.2
1.69E-01
1.4169
2.59€-01
2.72E+05
2.72E+05

4223
23679.8
1.18€-03
1.3855
2.44€-01
1.88£+03
1.75e+03*

.4078
24524.1
5.75E-02
1.3962
2.49E-01
1.06E+05
1.07e+05

3946
25341.0
4.69E-02
1.3829
2.43€E-01
9.13E+04
9.08E+04

.3827
26130.7
8.16E-04
1.3502
2.29e-01
1.55E+03)
1.40E+03*

3718
26893.2
1.98€-02
1.3699
2.37e-01
4.39E+04
4.45E+04

.3619
27628.6
3.91E-02
1.3580
2.32E-01
9.01E+04
9.02E+04

3529
28336.9
2.16E-02
1.3472
2.28E-01
5.17e+04
5.126+04
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Table 17. Radiative transition parameters for OF A 2II,-X %II,. For each v'-v band, the listed
quantities are Ayiyr (um), vyrgn (cm™1), gyryn, Fyrpn (;&), Re(7yryn ) (electric dipole moment
atomic units), A,y (s71) calculated by the r-centroid method, and Ay, (s™!) calculated
by integrating [ 9} Re(r)¢yndr. — Continued

AL 1 12 13 14 15 16 17 18 19 20 21

0 L4703 .5064 5474 .5946 6492 7132 .7891 .8805 .9925 1.1328 1.3134
21261.6 19747.7 18266.6 16818.4 15403.2 14021.2 12672.5 11357.2 10075.5 8827.7 7614.0
1.31€-01 1.14E-01 7.226-02 3.04C-02 1.72E 02 6.39E-03 1.97C 03 4.96C 04 1.01E-04 1.64E-05 2.05E-0&6
1.4379 1.4600 1.4831 1.5075 1.5333 1.5608 1.5903 1.6220 1.6567 1.6949 1.7379
2.70E-01 2.82E-01 2.956-01 3.10E-01 3.27E-01 3.46E-01 3.68E-01 3.94E-01 4.24E-01 4.59E-01 5.03e-01
2.14E405  1.41E+05  7.75E+04 3.56E+04  1.36E+04  4.27E+03  1.10E+03  2.28E+02 3.76E+01 4.81E+00 4.64E-01
2.14E+05  1.41E+05  7.72E+04  3.54E+04  1.35E+04  4.23E+03* 1.08E+03* 2.25E+02* 3.69E+01* 4.70E+00* 4.51E-01*

1 L4518 .4850 .5225 .5653 .6144 6715 .7383 8177 .9135 1.0310 1.1785
22133.2 20619.3 19138.2 17690.0 16274.9 14892.8 13544.1 12228.8 10947.1 9699.3 8485.6
1.776-02  7.51E-02  1.28E-01 1.41E-01 1.13E-01 7.01E-02 3.41E-02 1.32E-02 4.04E-03 9.76E-04 1.83E-04
1.4314 1.4498 1.4712 1.4941 1.5185 1.5444 1.572% 1.6017 1.6338 1.668Y 1.7076
2.66E-01 2.76E-01 2.88E-01 3.026-01 3.17E-01 3.34E-01 3.54E-01 3.77E-01 4.03E-01 4.35E-01 4.72E-01
2.76E+04  1.02E+05  1.51E+05  1.44E+05 9.94E+04  5.24€+04 2.156+04  6.94E+03  1.75E+03  3.41E+02 5.05€+01
2.81E+06  1.02E+05  1.51E+05  1.44E+05 9.91E+04 5.22E+04 2.14E+04  6.87E+03  1.72E+03* 3.35E+02* 4.94E+01*

2 4352 4659 .5004 .5395 .5841 .6354 .6950 7649 .8481 L9484 1.0718
22977.5 21463.6 19982.5 18534.3 17119.1 15737.1 14388.3 13073.0 11791.4 10543.6 9329.8
7.77E-02  4.11E-02  1.64E-03  2.156-02 8.72E-02 1.356-01 1.296-01 8.66E-02 4.33E-02 1.65E-02 4.77E-03
1.4143 1.4326 1.4345 1.4866 1.5065 1.5302 1.5560 1.5837 1.6136 1.6460 1.6814
2.58E-01 2.67E-01 2.6BE-01 2.97e-01 3.09e-01 3.25E-01 3.436-01 3.63E-01 3.87E-01 4.14E-01 4.46E-01
1.27E+05 5.86E+04  1.90E+03  2.45E+04 B8.48E+04  1.12E+05 9.10E+04 5.16E+04  2.15E+04  6.70E+03  1.56E+03
1.276+05 5.81E+04  1.74E+03* 2.50E+04 8.54E+04  1,12E+05 9.09E+04 5.14E+04  2.13E+04  6.63E+03  1.54E+03*

3 .4203 .4488 .4808 .5168 5575 .6041 .6577 7199 7931 .8802 .9855
23794.4 22280.5 20799.5 19351.3 17936.1 16554.0 15205.3 13890.0 12608.3 11360.5 10146.8
5.23E-03 1.39E-02 6.27E-02 6.386-02 1.52E-02 5.65E-03 6.59E-02 1.29E-01 1.34E-01 9.13E-02 4.42E-02
1.3935 1.4307 1.4465 1.4656 1.4821 1.5308 1.5439 1.5685 1.5960 1.6260 1.6586
2.48E-01  2.66E-01 2.74E-01 2.85E-01 2.94E-01 3.25E-01 3.34E-01 3.52E-01 3.72E-01 3.97E-01 4.25E-01
8.76E+03 2.21E+04  B8.59E+04  7.60E+04  1.54E+04  5.49E+03  5.24E+04  B.64E+04  7.53E+04  4.27E+04  1.69E+04
8.43E+03* 2.26E+04  B.63E+04  7.57E+04 1.50E+04 5.77€+03* S5.31E+04  B8.6BE+04  7.52E+04  4.25E+04  1.68E+04

4 .4068 4335 4632 4965 .5340 .5766 .6252 .6812 .T464 -8230 9144
24584 .1 23070.2 21589.2 20141.0 18725.8 17343.7 15995.0 14679.7 13398.0 12150.2 10936.5
2.37e-02 5.50E-02 2.376-02 1.38E-03 4.56E-02 6.87E-02 2.34E-02 2.74E-03 6.28E-02 1.31E-01  1.35E-01
1.3977 1.4134 1.4291 1.4824 1.4802 1.4995 1.5177 1.5792 1.5833 1.6093 1.6390
2.50E-01 2.57E-01 2.65E-01 2.94E-01 2.93e-01 3.05-01 3.16E-01 3.60E-01 3.63E-01 3.83E-01 4.08E-01

4 .45E+04  9.05E+04 3.30E+04 1.986+03 5.21E+04  §.75E+04 1.94E+04 2.27e+03  4.03E+04  7.01E+04  5.94E+04
4.52E+404  9.05E+04  3.34E+04  2.16E+03* 5.27+04 6.74E+04  1.90E+04  2.46E+03* 4.09E+04  7.04E+04  5.93E+04

5 .3945 4196 4474 L4784 5131 .5523 5967 L6476 .7062 7744 .8548
25346.6 23832.8 22351.7 20903.5 19488.3 18106.3 16757.5 15442.2 14160.6 12912.8 11699.0
4.52E-02 1.25E-02 7.19E-03 4.84E-02 3.34E-02 5.45E-06 3.91E-02 6.87E-02 2.26E-02 4.66E-03 7.45E-02
1.3842 1.3971 1.4332 1.4448 1.4613 2.0027 1.5152 1.5348 1.5530 1.6157 1.6245
2.44E-01  2.49E-01  2.67e-01 2.73E-01 2.82E-01 8.46E-01 3.15E-01 3.28E-01 3.40E-01 3.88E-01 3.96E-01
8.85E+04  2.14E+04  1.16E+04 6.69E+04 3.99E+04  4.70E+01 3.70E+04 5.51E+04  1.50E+04 3.06E+03  3.78E+04
8.84E+04  2.09E+04  1.20E+04* 6.72E+04 3.94E+04  4.89E+01* 3.75E+04  S5.50E+04  1.46E+04  3.28E+03* 3.84E+04

] .3834 .4070 L4331 4621 4945 .5307 5717 .6181 6713 7327 .8042
26082.0 24568.1 23087.1 21638.9 20223.7 18841.6 17492.9 16177.6 14895.9 13648.1 12434.4
1.38e-02 5.40£-03 4.00E-02 2.00-02 2.64E-03  4.40e-02  3.48c-02 1.36£-05 4.238-02 4.67c-02 1.45g-02
1.3705 1.4043 1.4141 1.4282 1.4739 1.4772 1.4939 1.9035 1.5511 1.5714 1.5870
2.37e-01  2.53E-01  2.58E-01 2.65E-01 2.90E-01 2.91E-01 3.01E-01 7.03€-01 3.39E-01 3.54E-01 3.66E-01
2.816+404  1.05E+04 6.76E+04  3.00E+404 3.71E+03 5.07E+04 3.43E+04 ( 5.76E+01) 3.25E+D4  A4.30E+04  7.53E+03
2.75E+404  1.09E+04* 6.78E+04  2.95E+04  3.95E+03* 5.10E+04 3.39E+04  6.8B3E+01* 3.30E+04 4.2BE+04  7.22E+03

7 .3733 .3956 .4203 4475 RYs44 5115 5494 .5922 .6409 .6966 . 7609
26790.3 25276.4 23795.4 22347.2 20932.0 19549.9 18201.2 16885.9 15604.2 14356.4 13142.7
8.04E-04 3.18E-02 2.13E-02 1.656-03 3.70E-02 2.25E-02 2.48E-03 4.47E-02 3.02E-02 1.21E-03 5.28E-02
1.3927 1.3869 1.4001 1.4458 1.64448 1.4589 1.5097 1.5105 1.5269 1.6050 1.5882
2.47E-01  2.45E-01 2.51E-01 2.74E-01 2.73E-01 2.81E-01 3.11E-01 3.12E-01 3.22E-01 3.80E-01 3.66E-01
1.926403  6.22E+04  3.66E+04  2.80E+03  5.13E+04  2.60E+04  2.94E+03  4.24E+04  2.42E+04 ( 1.04E+03) 3.26E+04
2.08E+03* 6.26E+04  3.616+04  3.016+03* 5.16E+04  2.656+046  3.16E+03* 4.27€+04 2.37E+04  1.17E+03* 3.30E+04
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Table 17. Radiative transition parameters for OF A 2I[,-X 2II,. For each v'—v” band, the listed
quantities are Ayryn (pm), Vyrpn (cm™1), gyrpn, Fyrpr (A), R (7yiyn) (electric dipole moment
atomic units), A~ (s71) calculated by the r-centroid method, and Ay, (s71) calculated
by integrating [ 4% R.(r)¢,~dr. — Continued

Vi
8

12

13

15

0
2161
46278.1
3.75e-03
1.1959
1.79€-01
2.43E+04
2.44E+04*

2131
46932.4
5.24E-03
1.1913
1.78e-01
3.49E+04
3.51E+04*

.2103
47559.7
6.93E-03
1.1868
1.776-01
4.T5E+04
4. T7E+04*

.2076
48160.2
8.75e-03
1.1826
1.76€-01
6.15E+04
6.17E+04*

.2052
48733.8
1.06E-02
1.1786
1.75e-01
7.65E+04
7.68E+04

.2029
49280.6
1.24E-02
1.1747
1.74E-01
9.18E+04
©.21E+04

.2008
49800.8
1.42E-02
1.1711
1.74€-01
1.07E+05
1.07€+05

.1988
50294.3
1.57€-02
1.1677
1.73e-01
1.21E+05
1.22E+05

1
.2252
44405.0
2.23E-02
1.2091
1.83e-01
1.32E+05
1.33e+05

.2219
45059.3
2.69€-02
1.2043
1.82E-01
1.65E+05
1.65E+05

.2189
45686.6
3.07e-02
1.1998
1.80£-01
1.93€+05
1.94E+05

.2160
46287.0
3.34E-02
1.1955
1.79e-01
2.16E+05
2.16E+05

.2134
46860.7
3.47E-02
1.1914
1.78E-01
2.31E+05
2.31E+05

.2109
47407.5
3.49E-02
1.1876
1.77e-01
2.38E+05
2.38€+05

.2086
47927.7
3.40E-02
1.1840
1.776-01
2.37e+05
2.37e+05

.2065
48421.2
3.23e-02
1.1806
1.76E-01
2.30E+05
2.30E+05

2
2349
42564.7
4.72E-02
1.2221
1.86E-01
2.56E+05
2.56E+05

.2314
43219.0
4.60E-02
1.2170
1.85€-01
2.57€+05
2.57E+05

.2281
43846.3
4.16E-02
1.2123
1.84E-01
2.40E+05

2.39e+05

.2250
44446.8
3.52E-02
1.2077
1.82e-01
2.09E+05
2.08E+05

.2221
45020.4
2.79€-02
1.2034
1.81E-01
1.70E+05
1.69E+05

.2195
45567.3
2.07eE-02
1.1993
1.80€E-01
1.29€+05
1.286405

.2170
46087 .4
1.42€-02
1.1955
1.79e-01
9.07E+04
9.02E+04

TL2147
46581.0
8.93€-03
1.1918
1.78E-01
5.82E+04

5.78E+04*

3
2454
40757.2
3.57e-02
1.2347
1.90€-01
1.76E+05
1.76E+05

L2415
41411.5
2.23E-02
1.2290
1.88€-01
1.13£+05
1.136+05

.2379
42038.8
1.126-02
1.2231
1.86E-01
5.84E+04
5.79E+04

.2345
42639.3
3.83e-03
1.2162
1.85E-01
2.05e+04
2.02E+04*

2314
43212.9
4.28E-04
1.2014
1.81E-01
2.29E+03
2.17e+03*

.2285
43759.8
2.52E-04
1.2329
1.89€-01
1.53E+03
1.62E+03*

.2258
44279.9
2.186-03
1.2156
1.84E-01
1.31E+04
1.33E+046*

.2233
44773.5
5.10e-03
1.2094
1.83€-01
3.10E+04
3.13E+04*
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4
2565
38982.4
2.00E-03
1.2412
1.91€-01
8.78E+03
8.53E+03*

.2523
39636.7
3.19e-04
1.2660
1.99€-01
1.59£+03
1.70E+03*

2484
40264.0
4.84E-03
1.2445
1.92c-01
2.37e+04
2.41E+04*

2447
40864 .5
1.16E-02
1.2375
1.90€-01
5.83e+04
5.87E+04

L2413
41438.1
1.75€-02
1.2320
1.89€-01
8.99E+04
9.03E+04

.2382
41985.0
2.07E-02
1.227
1.88E-01
1.09E+05
1.10E+05

.2353
42505.1
2.10e-02
1.2227
1.86E-01
1.14E+05
1.14E+05

.2326
42998.7
1.89€-02
1.2185
1.85E-01
1.05€+05
1.05E+05

5
.2685
37240.3

1.58E-02

1.2666
1.99€-01
6.54E+04
6.60E+04

.2639
37894.5
2.55€-02
1.2598
1.97E-01
1.09€+05
1.09E+05

.2596
38521.9
2.83E-02
1.2536
1.95€-01
1.25E+05
1.25E+05

.2556
39122.3
2.45E-02
1.2479
1.93e-01
1.11E+05
1.1ME+05

.2519
39696.0
1.71E-02
1.2422
1.926-01
7.95e+04
7.91E+04

2485
40242.8
9.31E-03
1.2364
1.90E-01
4.44E+04
4. 40E+04™

2453
40763.0
3.52E-03
1.2295
1.88€-01
1.71E+04
1.68E+04*

2424
41256.5
5.35e-04
1.2151
1.84E-01
2.59€+03
2.46E+03*

6
.2814
35530.7
3.21€E-02
1.2786
2.03E-01
1.20E+05
1.20E+05

2764
36185.0
2.02e-02
1.2714
2.01E-01
7.80E+04
7.75E+04

.2716
36812.3
7.66E-03
1.2635
1.98e-01
3.04E+04
2.99E+04*

L2673
37412.8
8.00E-04
1.2474
1.93-01
3.17E+03
3.00E+03*

-2633
37986.4
6.79E-04
1.2742
2.01E-01
3.06E+03
3.22E+03*

.2595
38533.2
4.88E-03
1.2587
1.97e-01
2.19E+04
2.220404*

L2561
39053.4
1.01E-02
1.2520
1.95€-01
4.62E+04
4 .66E+04

.2529
39547.0
1.40€E-02
1.2667
1.93E-01
6.52E+04
6.55E+04

7
.2954
33853.7
3.79e-03
1.2868
2.06E-01
1.26E+04
1.22E+04*

.2898
34508.0
4.76E-04
1.3101
2.14E-01
1.81E+03
1.95€+03*

2846
35135.3
7.83E-03
1.2870
2.06E-01
2.91E+04
2.95E+04*

.2798
35735.8
1.69€-02
1.2791
2.03E-01
6.44E+04
6.49E+04

.2754
36309.4
2.12e-02
1.2726
2.01e-01
8.32E+04
8.33E+04

.2713
36856.2
1.95€-02
1.2667
1.99€-01
7.83E+04
7.82C404

L2675
37376.4
1.39E-02
1.2610
1.97e-01
5.71E+04
5.68E+04

2641
37870.0
7.52e-03
1.2550
1.96E-01
3.16E+04

(

3.13E+04*

.8
-3105
32209.3
1.35€-02
1.3135
2.15e-01
4.23E+04
4.29E+04

.3043
32863.6
2.54€E-02
1.3047
2.12E-01
8.20E+04
8.23e+04

.2986
33490.9
2.51E-02
1.2972
2.0%e-01
8.35E+04
8.33E+04

.2933
34091.3
1.55€-02
1.2898
2.07e-01
5.32E+04
5.28E+04

.2885
34665.0
5.35e-03
1.2812
2.04E-01
1.87e+04
1.83E+04*

.2840
35211.8
3.01E-04
1.2555
1.96E-01
1.02E+03)
9.16C02*

2799
35732.0
1.09€-03
1.2903
2.07e-01
4.30E+03
4 .49E+03*

.2760
36225.5
5.20E-03
1.2778
2.03e-01
2.06E+04
2.09E+04*

9
.3268
30597.4
2.95E-02
1.3253
2.19E-01
8.22E+04
8.20E+04

.3200
31251.7
1.35E-02
1.3159
2.16E-01
3.88e+04
3.83E+04

.3137
31879.0
1.35€-03
1.2987
2.10E-01
3.88E+03
3.67E+03*

3079
32479.5
1.59€-03
1.3200
2.17e-01
5.226+03
5.46E+03*

.3025
33053.1
9.40E-03
1.3057
2.12E-01
3.09E+04
3.14E+04*

.2976
33600.0
1.63E-02
1.2981
2.09e-01
5.51E+04
5.54E+04

.2931
34120.1
1.79E-02
1.2918
2.07E-01
6.18E+04
6.18E+04

.2889
34613.7
1.44E-02
1.2858
2.05e-01
5.09E+04
5.06E+04

10
3446
29018.2
1.74E-03
1.3275
2.20E-01
4.17E+03
3.93E+03*

.3370
29672.5
3.90E-03
1.3450
2.27E-01
1.06E+04
1.10E+04*

.3300
30299.8
1.70E-02
1.3318
2.22e-01
4.72E+04
4.77E+04

3236
30900.2
2.31E-02
1.3233
2.18E-01
6.58E+04
6.59E+04

3177
31473.9
1.77E-02
1.3156
2.16E-01
5.20E+04
5.17E+04

.3123
32020.7
7.87e-03
1.3073
2.13e-01
2.37E+04
2.33E+04*

.3073
32540.9
1.18€-03
1.2928
2.08E-01
3.54E+03
3.34E+03*

.3027
33034.4
3.20E-04
1.3283
2.20€-01
1.13e+03
1.24E+03*
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Table 17. Radiative transition parameters for OF A 2I[,-X 2T,. For each v'—v" band, the listed
quantities are Ayryr (M), Vyrpr (em™Y), qurgn, Fyryr (A), Re(Fyryn) (electric dipole moment
atomic units), A,y» (s71) calculated by the r-centroid method, and Ayrye (s71) calculated
by integrating [} Re(r)yndr. — Continued

Vi 1 12 13 1% R |- 16 17 18 19 20 21
8 L3640 .3852 .4086 4342 L4627 4963 529 5692 L6140 .6650 L7234
27471.6  25957.7  24476.6  23028.4  21613.2  20231.2  18882.4  17567.1  16285.5  15037.7  13824.0
1.856-02 2.69E-02 3.21E-05 2.69E-02 2.2BE-02 1.336-03 3.67E-02 1.89E-02 5.51E-03  4.826-02 1.99E-02
1.3629 1.3752 1.2496 1.4165 1.4296 1.4825 1.4763 1.4896 1.5374 1.5647 1.5594
2.346-01 2.40E-01 1.94E-01 2.59E-01 2.656-01 2.956-01 2.91E-01 2.99E-01 3.30E-01 3.356-01  3.45E-01
4.276+04  5.46E+04 ( 3.5BE+01) 4.46E+04 3.29E+04  1.94E+03  4.24E+04  1.86E+04 5.23E+03  3.72E+4046  1.276+04
4.326+04 5.43E+04  1.2BE+01* &4.50E+04 3.24E+04  2.12E+03* 4.26E+06  1.82E+04  5.53E+03* 3.74E+046  1.23E+04

9 3555 3758 3979 4222 4491 4788 5119 .5483 .5903 6373 L6907
28125.9 26612.0 25130.9 23682.7 22267.5 20885.5 19536.7 18221.4 16939.8 15692.0 14478.2
2.84E-02 5.22E-03  1.326-02 2.72E-02 1.32E-04 2.64E-02 2.01E-02 3.16E-03 3.86E-02 1.13-02 1.40E-02
1.3524 1.3602 1.3923 1.4037 1.3431 1.4467 1.4501 1.5063 1.5084 1.5188 1.5648
2.306-01 2.33E-01 2.47E-01 2.53E-01 2.26E-01 2.74E-01 2.81E-01 3.09E-01 3.10E-01 3.17E-01  3.50E-01
6.T6E+04  1.08E+04  2.59E+04  4.67E+04 ( 1.51E+402) 3.67E+04 2.40E+04  3.70E+03  3.66E+04  8.87E+03  1.06E+04
6.77E+04  1.05E+04* 2.64E+04  4.65E+04  1.00E+02* 3.70E+04  2.36E+04  3.94E+03* 3.67E+04  8.53E+03  1.10E+04

10 3478 3671 .3882 4114 .4368 4648 4959 .5305 .5692 .6128 .6620
28753.2 27239.3 25758.2 24310.0 22894.8 21512.8 20164.0 18848.8 17567.1 16319.3 15105.6
1.79E-02 1.26E-03 2.62E-02 6.06E-03  1.26E-02 2.54E-02 2.14E-05 2.90E-02 1,38e-02 8.88e-03 3.85E-02
1.3428 1.3818 1.3801 1.3880 1.4217 1.4326 1.6854 1.4774 1.4881 1.5318 1.5412
2.26E-01 2.42E-01  2.42E-01 2.45E-01 2.61E-01  2.67E-01 4.50E-01 2.92E-01 2.98E-01 3.26E-01 3.326-01
4.40E+04  3.02E+03  5.206+04  1.06E+04 2.09E+04  3.64E+04 ( 7.20E+01) 3.34E+04  1.35E+04  B.29E+03  2.97E+04
4.35E+04  3.22E+03* 5.30E+04  1.02E+04* 2.13E+04  3.62E+04  9.46E+01* 3.37E+04  1.31E+04  B.64E+03* 2.96E+04

11 .3407 .3592 3794 4014 .4256 .4522 L4818 -5142 5504 _5910 _63A7
29353.6 27839.8 26358.7 24910.5 23495.3 22113.3 20764.5 19449.2 18167.6 16919.8 15706.0
3.77e-03  1.29E-02  1.836-02 9.84E-04 2.51E-02 4.326-03 1.54E-02 2.126-02 1.53e-03 3.18E-02 5.41E-03
1.3297 1.3596 1.3697 1.4146 1.4084 1.4135 1.4511 1.4617 1.5166 1.5086 1.5123
2.21E-01  2.336-01 2.37e-01 2.58€-01 2.556-01 2.57-01 2.77e-01 2.83e-01 3.16E-01 3.11e-01 3.13€-01
9.41E+03  3.07e+04  3.81E+04 2.05E+03  4.29E+04  6.26E+03  2.14E+04  2.52E+04  1,.85E+03  3.01E+04  4.16E+03
9.09E+03* 3.11E+04  3.78E+04  2.22E+03* 4.30E+04  5.97E+03* 2.18E+04  2.49E+04  2.02E+03* 3.02E+04  3.91E+03*

12 .3341 -3519 3713 3926 - L4155 L4408 4686 4994 5336 .5716 .6143
29927.3 28413.4 26932.3 25484.1 24068.9 22686.9 21338.1 20022.8 18741.2 17493.4 16279.6
2.99E-04  2.09E-02 4.21E-03  1.24E-02 1.63E-02 2.056-03 2.46E-02 1.41E-03 2.06E-02 1.38E-02 7.60E-03
1.3675 1.3500 1.3559 1.3874 1.3969 1.4372 1.4372 1.4295 1.4808 1.4901 1.5333
2.36E-01 2.29E-01 2.31E-01  2.45E-01 '2.49E-01 2.69£-01 2.69E-01 2.65E-01 2.94E-01 2.99E-01 3.27¢-01
9.07E+02) 5.09E+04 B.91E+03  2.50E+04 2.87E+04  3.51E+03  3.51E+04 ( 1.61E+03) 2.37E+04  1.34E+04  7.09E+03
1.01E+03* 5.10E+04  8.59E+03* 2.54E+04  2.84E+04  3.74E+03* 3.51E+04  1.45E+03* 2.40E+04  1.31E+04  7.39E+03*

~

13 .3281 ".3453 .3639 .3842 L4062 L4304 4569 4862 .5185 .5543 5943
30474.1 28960.2 27479.2 26031.0 24615.8 23233.7 21885.0 20569.7 19288.0 18040.2 16826.5
6.44E-03  1.72E-02  2.1BE-04  1.99E-02 2.83E-03  1.448-02 1.26E-02 5.26E-03 2.24E-02 4.326-05 2.58e-02
1.3332 1.3416 1.4057 1.3770 1.3796 1.4153 1.4241 1.4606 1.4662 1.6704 1.5111
2.226-01 2.26E-01 2.53E-01 2.40E-01 2.41E-01  2.58E-01 2.63E-01 2.82E-01 2.856-01 4.36E-01 3.12E-01
1.826+04  4.31E+04 ( 5.90E+02) 4.11E+04 * 4.99E+03  2.43E+04  1.81E+04  7.37E+03  2.64E+04 ( 9.76E+01) 2.42E+04
1.86E+04* 4.29E+04  6.7SE+02* A4.12E+04  4.74E+03* 2.47E+04  1.78E+04  7.67TE+03* 2.63E+04  1.27E+02* 2.44E+04

~

14 L3226 .3392 3572 3766 .3978 L4210 4463 L4742 .5048 .5388 5765
30994.3 29480.4 27999.3 26551.1 25135.9 23753.9 224051 21089.8 19808.2 18560.4 17346.7
1.376-02 7.90E-03 6.19E-03  1.56E-02 7.596-04 1.956-02 7.92E-04 1.77E-02 6.67€-03 1.14E-02 1.62E-02
1.3243 1.3328 1.3605 1.3679 1.4141 1.4044 1.3921 1.4437 1.4496 1.4873 1.4949
2.19E-01 2.22E-01  2.336-01 2.36E-01 2.58E-01 2.536-01 2.47E-01 2.73E-01 2.76E-01 2.97E-01 3.02E-01
3.97E+04  2.02E+04  1.50E+04 3.30E+04  1.62E+03  3.38E+04 ( 1.10E+03) 2.50E+04 8.00E+03  1.31E+04  1.56E+04
4.00E+04  1.99E+04* 1.53E+04* 3.27E+04  1.76E+03* 3.3BE+04  9.74E+02* 2.52E+04  7.70E+03* 1.34E+04  1.53E+04

15 L3176 .3336 .3510 .3698 .3902 4124 4367 4633 4926 .5248 .5605
31487.8 29974.0 28492.9 27044.7 25629.5 24247.4 22898.7 21583.4 20301.8 19053.9 17840.2
1.626-02 1.18E-03  1.326-02 6.21E-03  7.80E-03  1.26E-02 2.69E-03 1.78E-02 9.03E-05 2.01E-02 1.27E-03
1.3174 1.3169 1.3508 1.3577 1.3872 1.3943 1.4304 1.4323 1.5544 1.4726 1.4600
2.16E-01 2.16E-01 2.29E-01 2.32E-01 2.45€-01 2.48E-01 2.66E-01 2.67E-01 3.41E-01 2.89E-01 2.82E-01
4.80E+04  3.01E+03  3.26E+04  1.34E+04  1,59E+04  2.24E+04  4.62E+03  2.58E+04 ( 1.78E+02) 2.35E+04 ( 1.16E+03)
4.80E+04  2.83E+03* 3.28E+04  1.31E+04* 1.63E+04* 2.21E+04  4.B6E+03* 2.57E+04  2.24E+02* 2.36E+04  1.03E+03*
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Table 17. Radiative transition parameters for O3 A 2I,-X 2I,. For each v'—v” band, the listed
quantities are Ayryn (Um), Vyryn (em™1), guryrr, Fyryn (A), Re(7yr4m) (electric dipole moment
atomic units), Ayrn (s71) calculated by the r-centroid method, and Ay, (s1) calculated
by integrating [ ¢} Re(r)tyn»dr. — Continued

AEANYL
16

19

20

21

0
.1970
50761.4
1.71E-02
1.1644
1.72e-01
1.34€+05
1.35E+05

.1953
51202.0
1.82e-02
1.1614
1.72e-01
1.46E+05
1.46E+05

.1937
51616.3
1.91€E-02
1.1585
1.71c 01
1.55€+05
1.55€+05

.1923
52004.5
1.96E-02
1.1558
1.70E-01
1.62E+05
1.626+05

.1910
52366.5
1.98€-02
1.1533
1.70E-01
1.66E+05
1.66E+05

.1897
52702.0
1.96E-02
1.1509
1.69€-01
1.67E+05
1.67E+05

1
-2045
48888.3
2.99€E-02
1.1775
1.75e-01
2.17e+05
2.17e+05

.2027
49328.9
2.70E-02
1.1745
1.74E-01
2.00E+05
2.00E+05

.2010
49743.2
2.40E-02
1.177
1.74E-01
1.81E+05
1.80€+05

-1995
50131.3
2.09E-02
1.1692
1.73e-01
1.60E+05
1.60E+05

-1980
50493.4
1.78e-02
1.1669
1.73e-01
1.39E+05
1.38E+05

-1967
50828.8
1.49E-02
1.1647
1.72€-01
1.18E+05
1.18e+05

2
2125
47048.0
4.97E-03
1.1882
1.78-01
3.30E+04
3.27E+04*

.2106
47488.6
2.29E-03
1.1847
1.77€-01
1.55E+04
1.53E+04*

.2088
47902.9
7.39€-04
1.1810
1.74E-01
5.09E+03
4.95E+03*

-2071
48291.1
7.57€-05
1.1742
1.74E-01
5.25E+02
4.82E+02*

.2055
48653.1
5.45€-05
1.1846
1.77e-01
3.97e+02
4 .35E+02*

.2041
48988.6
4.39E-04
14717
1.75€-01
3.21E+03
3.31e+03*

3
.2210
45240.5
8.10E-03
1.2050
1.82€-01
5.02E+04

5.06E+04*

.2189
45681.1
1.06E-02
1.2012
1.81E-01
6.69E+04
6.72E+04

2169
46095.5
1.23e-02
1.1979
1.80£-01
7.89E+04
7.92E+04

.2151
46483.6
1.316-02
1.1949
1.79e-01
8.55E+04
8.57E+04

.2135
46845.6
1.31E-02
1.1922
1.79E-01
8.68E+04
8.69E+04

-2119
47181.1
1.24E-02
1.1897
1.788-01
B.34E+04
8.34E+04
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&4
.2301
43465.7
1.54E-02
1.2147
1.84E-01
8.72E+04
8.69E+04

.2278
43906.3
1.15e-02
1.2110
1.83€-01
6.60E+04
6.56E+04

.2256
44320.7
7.71€-03
1.2074
1.82e-01
4.52E+04
4 .4BE+04*

.2237
44708.8
4.62E-03
1.2039
1.81E-01
2.76E+04
2.T3E+04*

.2219
45070.8
2.38e-03
1.2003
1.81€-01
1.44E+04
1.42E+04*

.2202
45406.3
9.60E-04
1.1959
1.79€-01
5.86E+03
5.71E+03*

5
.2397
41723.6
9.05£-05
1.2684
2.00E-01
5.31E+02
5.85£+02*

.2372
42164.2
1.37e-03
1.2346
1.90€-01
7.49E+03
7.68E+03*

2349
42578.5
3.45€-03
1.2274
1.88-01
1.90E+04
1.93E+04*

.2327
42966.6
5.57€-03
1.2227
1.86E-01
3.11E+04
3.14E+04*

.2308
43328.7
7.24E-03
1.2191
1.85€-01
4.10E+04
4. 13E+04*

.2290
43664.1
8.21E-03

1.2160
1.856-01
4.T2E+04
4. TLESO4%

6
.2499
40014.0
1.54E-02
1.2421
1.92e-01
7.35E+04
7.36E+04

2472
40454.6
1.46E-02
1.2379
1.91E-01
7.09E+04
7.09E+04

2647
40868.9
1.226-02
1.2340
1.89£-01
6.05E+04
6.03E+04

2424
41257.1
9.15e-03

1.2302
1.88E-01
4.62E+04
4 .59E+04*

.2403
41619.1
6.16E-03
1.2264
1.87e-01
3.16E+04
3.13E+04*

.2384
41954.6
3.67E-03
1.2226
1.86E-01
1.90E+04
1.886+04%

7
.2608
38337.0
2.72e-03
1.2473
1.93e-01
1.16E+04
1.136+04*

.2579
38777.6
3.34E-04
1.2282
1.88e-01
1.39€+03
1.29E+03*

.2552
39191.9
1.44E-04
1.2828
2.04g-01
7.32E+02
7.99E+02*

.2527
39580.1
1.37e-03
1.2554
1.96E-01
6.59E+03
6.78E+03*

.2504
39942.1
3.16E-03
1.2482
1.94€-01
1.53E+04
1.55€+04*

.2483
40277.6
4.81E-03
1.2436
1.92¢-01
2.35E+04
2_38E+04%

8
.2725
36692.6
9.60E-03
1.2714
2.01E-01
3.87E+04
3.90E+04*

.2693
37133.2
1.23e-02
1.2662
1.99€-01
5.05E+04
5.08E+04

.2663
37547.5
1.27-02
1.2617
1.98e-01
5.33e+04
5.33e+04

.2636
37935.6
1.13e-02
1.2575
1.96E-01
4.81E+04
4 .80E+04

L2611
38297.7
8.81E-03
1.2534
1.95e-01
3.81E+04
3.79E+04*

.2588
38633.1
6.096-03
1.2495
1.94E-01
2.68E+04
2_65E+04*

(

9
.2851
35080.7
8.69E-03
1.2797
2.03E-01
3.14E+04
3.10E+04*

.2815
35521.3
3.64E-03
1.2726
2.01E-01
1.33+04
1.30E+04*

.2783
35935.7
7.03-04
1.2593
1.07e-01
2.56E+03
2.42E+03*

.2753
36323.8
1.94E-05
1.3683
2.37e-01
1.05E+02)
1.30e+02%

.2726
36685.8
9.15-04
1.2818
2.04E-01
3.81E+03
3.96E+03*

.2701
37021.3
2.49€E-03
1.2728
2.01E-01
1.04E+04
1.06E+04L>

10
.2985
33501.5
3.60E-03
1.3041
2.11E-01
1.23E+04
1.26E+04*

.2946
33942.1
7.87e-03
1.2965
2.09E-01
2.72E+04
2.75E+04*

29
34356.4
1.08E-02
1.2909
2.076-01
3.78E+04
3.81E+04

.2878
34744.5
1.14E-02
1.2861
2.05E-01
4 .08E+04
4 .09E+04

.2848
35106.6
1.01E-02
1.2817
2.04E-01
3.69E+04
3.68E+04

.2822
35442.0
T.TTE-Q3
1.2775
2.036-01
2.88E+04
? _BAE+04*



TRANSITION PROBABILITIES AND RELATED DATA FOR NITROGEN AND OXYGEN BANDS 1083

Table 17. Radiative transition parameters for O A °II,-X 2H,. For each v'—v” band, the listed
quantities are Ayipr (Um), Vyryn (em™1), guiyer, Forgr (A), Re(Fyryn) (electric dipole moment
atomic units), Ayrpr (s71) calculated by the r-centroid method, and Ayryr (s™1) calculated
by integrating [ ¢ Re(r)¢y~dr. — Continued

Vi 1" 12 13 14 15 16 17 18 19 20 21
16 3129 -3285 .3453 -3635 .3832 L4046 .4280 -4535 .6815 5123 5462
31954.9 30441.0 28959.9 27511.7 26096.5 24714.5 23365.7 22050.4 20768.8 19521.0 18307.2
1.346-02  3.36E-04 1.51E-02 4.97€-04 1.40E-02 3.47E-03 1.08£-02 8.136-03 6.86E-03 1.34-02 3.17e-03
1311 1.3564 1.3435 1.3308 1.3775 1.3809 1.4139 1.4204 1.4542 1.4601 1.5019
2.14E-01  2.31E-01 2.26E-01 2.21E-01 2.41E-01 2.42E-01 2.S7E-01 2.61E-01 2.78E-01 2.82E-01 3.06E-01
4.06E+04  1.03e+03  3.81E+04 ( 1.03E+03) 2.91E+04 6.22E+03  1.86E+04  1.20E+04 9.65E+03  1.60E+04  3.70E+03
4.03E+04  1.13E+03* 3.81E+04 9.16E+02* 2.93E+04 5.97E+03* 1.88E+04 1.17E+04* 9.94E+03* 1.57e+04  3.91E+03*

17 .3087 .3238 .3401 .3578 3768 3975 4201 Jbbbb 4715 .5010 .5334
32395.5 30881.6 29400.5 27952.3 26537.1 25155.1 23806.3 22491.0 21209.4 19961.6 18747.9
8.06E-03 3.656-03  1.18E-02 9.02E-04 1.40E-02 6.26E-11  1.48E-02 8.03E-04 1.42E-02 2.98E-03 1.27E-02
1.3047 1.3303 1.3367 1.3741 1.3697 92.5600 1.4044 1.3932 1.4415 1.4421 1.4816
2.126-01  2.21E-01 2.24E-01 2.39E-01 2.37E-01 1.20E-01 2.53E-01 2.48E-01 2.72E-01 2.72E-01 2.94E-01
2.49E+04  1.07E+04  3.03E+04  2.2BE+03  2.99E+04 ( 2.91E-05) 2.58E+04 ( 1.14E+03) 2.026+04 3.55E+03  1.46E+04
2.46E+04*  1,09E+04* 3.01E+04  2.43E+03* 2.98E+04  1.30E+01* 2.59E+04  1.01E+03* 2.04E+04  3.35E+03* 1.48E+04

18 .3048 .3195 .3354 .3525 .3710 3911 4129 4366 4625 4908 .5219
32809.8 31295.9 29814.8 28366.6 26951.5 25569.4 24220.7 22905.4 21623.7 20375.9 19162.2
3.23E-03  7.76E-03 6.39E-03 4.82E-03 9.43£E-03 2.48E-03 1.206-02 9.35E-04 1.39E-02 1.50E-04  1.54E-02
1.2972 1.3223 1.3297 1.3564 1.3623 1.3943 1.3961 1.44601 1.4319 1.5236 1.4700
2.09-01  2.18E-01 2.21E-01 2.31E-01 2.34E-01 2.4BE-01 2.49E-01 2.71E-01 2.67E-01 3.20E-01 2.87E-01
1.01E+06  2.29E+04  1.67E+04  1.19E+04  2.05E+04 5.18E+03  2.14E+04  1.67E+03  2.03E+04 ( 2.64E+02) 1.81E+04
9.BLE+03*  2.32E404* 1.64E+04* 1.226+04* 2.02E+04* 5.39E+03% 2.12E+04 1.81E+03% 2.026+04  3.18E+02* 1.81E+04

10 .3012 -3156 .3311 23478 .3é58 .3852 4064 ~4293 4543 4816 W53115
33197.9 31684.1 30203.0 28754.8 27339.6 25957.6 24608.8 23293.5 22011.9 20764 .1 19550.3
5.23E-04 1.03E-02 2.05E-03 8.61E-03 4.06E-03 6.92E-03 6.17€-03 5.44E-03  8.21E-03 4.256-03  1.01E-02
1.2818 1.3165 1.3204 1.3486 1.3537 1.3824 1.3872 1.4180 1.4224 1.4563 1.4593
2.04E-01  2.16E-01 2.17E-071 2.28E-01 2.30E-01 2.43E-01 2.45E-01 2.59E-01 2.62E-01 2.80E-01 2.81E-01
1.61E+03  3.0BE+04 5.42E+03 2.16E+04 B.91E+03  1.44E+04  1.126+04  9.38E+03  1.22E+04 6.02E+03  1.21E+04
1.49E403* 3.10E+04  5.21E+03* 2.18E+04* B8.66E+03* 1.47E+04* 1.09E+04* 9.62E+03* 1.19E+04* 6.24E+03% 1.19E+04

20 .2980 3121 .3272 3434 .3610 3799 4005 4227 4469 4733 .5022
33560.0 32046.1 30565.0 29116.8 27701.6 26319.6 24970.8 23655.5 22373.9 21126.1 19912.3
6.25E-05  1.04E-02 1.22E-04 1.02E-02 7.26E-04 9.76E-03 1.60E-03 9.37E-03 2.52E-03 9.14E-03  3.38E-03
1.3495 1.3115 1.2850 1.3427 1.3371 1.3751 1.3735 1.4088 1.4093 1.4444 1.4458
2.29E-01  2.14E-01 2.05E-01 2.26E-01 2.24E-01 2.39E-01 2.39E-01 2.55E-01 2.55E-01 2.73E-01 2.74E-01
2.50F+02) X 1QF+0L (2 Q7€+02) 2. 4NE+04 1.57E+03 2.07e+04 2.87g+03 1.63E+04 3.73g+03 1.30e+04 4 .05E+03
2.94E+02* 3.19E+04  2.45E+02* 2.61E+04  1.45E+03* 2,08E+04* 2.71E+03* 1.65E+04* 3.55E+03* 1.32E+04* 3.87E+03*

~

21 .2950 .3088 3236 -3395 3567 3752 .3952 4168 4403 4659 4939
33895.4  32381.6 30900.5 29452.3 28037.1 26655.1 25306.3 23991.0 22709.4 21461.6 20247.8
1.09€-03  8.79E-03 3.4BE-04 9.3BE-03 4.65E-05 9.B1E-03 5.21E-06 1.02E-02 7.20E-05 1.07E-02  1.39E-04
1.3051 1.3069 1.3458 1.3375 1.4302 1.3691 1.1067 1.4017 1.3335 1.4361 1.3850
2.12E-01  2.12E-01 2.27E-01 2.24E-01 2.66E-01 2.37E-01 1.61E-01 2.52E-01 2.22E-01 2.69E-01 2.44E-01
3.86E+03  2.73E+04  1.07E+03  2.44E+04 ( 1.47E+02) 2.11E+04 ( 4.42E+00) 1.81E+04 ( B.45E+01) 1.556+04 ( 1.39E+02)
4.02E+03* 2.72E+04* 1.16E+03* 2.43E+04* 1.80E+02* 2.11E+04* 4.BOE-04* 1.81E+04  5.50E+01% 1.56E404  9.99E+01*

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 18. Radiative transition parameters for OF b *L;-a *II,. For each v'-v" band, the listed
quantities are Ayryr (m), vyrpn (em™h), gyigr, Fyron (A), Re(Fyrur) (electric dipole moment
atomic units), Ayryn (s71) calculated by the r-centroid method, and Ayyn (s™1) calculated
by integrating [ v Re(r)¢,ndr.

viwe

0

~

~

0
.6000
16666.4
2.65€-01
1.3375
2.05E-01
2.09E+05
2.08E+05

.5609
17829.1
4.28E-01
1.3791
1.89€-01
3.52E+05
3.52E+05

.5275
18957.6
2.44E-01
1.4204
1.70£-01
1.94E+05
1.95e+05

.4987
20051.8
5.81E-02
1.4965
1.44E-01
3.94E+04
3.92E+04

4737
211M.7
4.97€-03
1.6041
1.06E-01
2.12E+03
1.98E+03*

L4517
22137.3
5.90€-05
1.9562
2.60E-02
1.75g+00
1.81E+00*

L4324
23128.5
3.10E-06
1.2975
2.20E-01
7.52E+00)(
6.00E+00*

4152
24085.2
1.14E-07
2.0022
2.07e-02

2.76E-03)( 3.75E+01)(
2.89E+01*

3.50E-02*

1
.6389
15651.7
2.92€-01
1.3013
2.19E-01
2.17E+405
2.16E+05

5947
16814.4
2.34E-02
1.3083
2.16E-01
2.10E+04
2.13E+04

5573
17942.9
1.77e-01
1.3980
1.82E-01
1.37E+05
1.37+05

.5253
19037.0
3.48E-01
1.4425
1.65E-01
2.64E+05
2.65E+05

4976
20097.0
1.43€-01
1.5093
1.39-01
9.12E+404
9.10E+04

4734
2rizza.s
1.60E-02
1.6230
9.97€-02
&.06E+03
5.61E+03

4522
22113.8
1.51E-04
2.0951
1.27€-02

1.06£+00)
3.57E+01*

4335
23070.5
2.33e-05
1.4032
1.80E-01

2
.6822
14657.4
2.06E-01
1.2716
2.29€-01
1.38€+05
1.38E+05

.6321
15820.2
3.96E-02
1.3220
2.11E-01
2.83E+04
2.78E+04

.5900
16948.6
1.40E-01
1.3361
2.06E-01
1.17€+05
1.17€+05

.5542
18042.8
2.46E-02
1.4514
1.61E-01
1.52E+04
1.51E+04

.5235
19102.7
3.32E-01
1.4578
1.59€-01
2.36E+05
2.38E+05

4968
20128.3
2.26E-01
1.5229
1.34E-01
1.356+05
1.35E+05

4735
21119.5
3.11€-02
1.6435
9.32€-02
1.03E+04
9.42E+03

.4530
22076.3
1.77e-04
2.3657
2.3BE-03

4.38E-02)(
2.0BE+02*

3
.7308
13683.9
1.19€-01
1.2460
2.38E-01
6.99E+04
7.01E+04

.6736
14846.6
1.20E-01
1.2819
2.25€-01
8.10E+04
8.056+04

6260
15975.1
7.27E-03
1.2629
2.32E-01
6.47E+03
6.72E+03*

.5858
17069.3
1.426-01
1.3490
2.01E-01
1.15e+05
1.15e+05

.5516
18129.2
2.23E-03
1.1443
2.67E-01
3.84E+03
4.20E+03*

5221
19154.8
2.66E-01
1.4767
1.526-01
1.74E+05
1.76€+05

4964
20146.0
2.96E-01
1.5375
1.29€-01
1.63E+05
1.64E+05

4739
21102.7
4.7SE-02
1.6660
8.64E-02
1.35E+04)
1.21E+04
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4
.7855
12731.2
6.19E-02
1.2235
2.45E-01
3.10e+04
3.12E+04

7197
13893.9
1.33e-01
1.2540
2.35-01
7.98E+04
7.97TE+04

.6657
15022.4
2.24E-02
1.3022
2.18E-01
1.47E+04
1.43E+04

.6205
16116.6
5.98E-02
1.3018
2.18€-01
4.BLE+04
4.88E+04

.5822
17176.5
8.20E-02
1.3638
1.95e-01
6.41E+04
6.34E+04

.5494
18202.1
3.29e-02
1.3295
2.08E-01
3_48E+04
3.46E+04

.5210
19193.3
1.95€-01
1.5013
1.42E-01
1.13E+05
1.16E+05

.4963
20150.1
3.50E-01
1.5532
1.23e-01
1.77e+405
1.79E+05

(

5
8475
11799.6
3.01E-02
1.2034
2.51E-01
1.26E+04
1.27E+04

7715
12962.3
1.03E-01
1.2305
2.43E-01
5.37E+04
5.38E+04

7097
14090.8
7.38¢-02
1.2638
2.32E-01
4 .49E+04
4 .45E+04

.6585
15185.0
8.45E-04
1.1661
2.62E-01
8.21E+02)
9.43E+02*

.6156
16244.9
9.02e-02
1.3140
2.14E-01
7.17e+04
7.17E+404

.5790
17276.5
2.89E-02
1.3881
1.86E-01
2,08E+04
2.04E+04

5476
18261.7
6.62E-02
1.3538
1.99€-01
6.4TE+04
6.38€+04

.5203
19218.4
1.39€-01
1.5337
1.30£-01
6.79E+04
7.03E+04

[

.9183
10889.2
1.41E-02
1.1851
2.56E-01
4 .86E+03
4.91E+03

.8297
12051.9
6.73E-02
1.2099
2.49E-01
2.96E+04
2.98E+04

L7587
13180.4
9.29€-02
1.2382
2.40€E-01
4.98E+04
4. 96E+04

.7005
14274.6
1.95€-02
1.2810
2.26E-01
1.17E+04
1.15E+04

.6521
15334.5
2.39E-02
1.2705
2.29E-01
1.84E+04 (
1.87E+04

6112
16360.1
8.31€-02
1.3244
2.10e-01
6.50E+04
6.4TE+04

5763
17351.3
3.64E-03
1.4702
1.54E-01
1.83e+03
1.69E+03*

5462
18308.0
8.47€-02
1.3633
1.95€-01
B8.04E+04 (
7.87e+04

7
1.0000
10000.2
6.50E-03
1.1684
2.61€-01
1.79€+03
1.81E+03*

.8958
11162.9
3.96E-02
1.1914
2.55e-01
1.45E+04
1.46E+04

.8136
12291.3
8.23E-02
1.2168
2.47E-01
3.78E+04
3.78e+04

767
13385.5
5.43E-02
1.2475
2.37E-01
2.97E+04
2.94E+04

.6923
14445.4
1.56E-04
1.5118
1.38e-01
3.65E+01)
2.39e+01*

6464
15471.0
5.01E-02
1.2848
2.24E-01
3.78e+04
3.81E+04

6075
16462.2
5.72€-02
1.3356
2.06E-01
4.38E+04
4.33E+04

5741
17419.0
8.91E-04
1.1262
2.71E-01
1.40E+03)
1.70E+03*

8
1.0950
9132.6

2.96E-03
1.1531
2.65E-01
6.40E+02
6.48E+02*

9713
10295.4
2.18€-02
1.1747
2.59€-01
6.49E+03
6.55E+03

8754
11423.8
6.06E-02
1.1979
2.53E-01
2.34E+04
2.35E+04

.7988
12518.0
6.98E-02
1.2243
2.45E-01
3.32E+04
3.31E+04

.7365
13577.9
1.89€-02
1.2620
2.326-01
1.03E+04
1.01E+04

.6848
14603.5
7.92E-03
1.2371
2.41E-01
5.79€+03
6.02E+03*

6412
15594.7
6.11E-02
1.2942
2.21E-01
4.59E+04
4.59E+04

-6042
16551.5
3.05e-02
1.3502
2.00e-01
2.25E+04
2.20E+04

9
1.2067
8286.8

1.34€-03
1.13%0
2.68E-01
2.23E+02
2.26E+02*

1.0583
9449.5
1.16E-02
1.1594
2.63€-01
2.75E+03
2.78+03

9454
10578.0
4.00E-02
1.1810
2.58E-01
1.27E+04
1.28E+04

.8567
11672.2
6.56E-02
1.2047
2.51E-01
2.66E+04
2.66E+04

.7854
12732.1
4.33E-02
1.2331
2.42E-01
2.12E+04
2.1CE+04

7269
13757.7
1.68€-03
1.3160
2.13e-01
8.04E+02
7.356+02*

.6780
14748.9
2.50e-02
1.2586
2.34E-01
1.77e+04
1.80E+04

.6367
15705.6
5.66E-02
1.3026
2.18e-01
4.23E404
4.20E+04

10
1.3400
7462.8

6.15E-04
1.1260
2.71E-01
7.62E+01
7.73e+01*

1.1594

8625.5
6.04E-03

1.1453
2.67TE-01
1.12E+03
1.13+03*

1.0252
9753.9
2.47E-02
1.1657
2.62E-01
6.35E+03
6.40E+03

.9218
10848.1
5.20e-02
1.1875
2.56E-01
1.76E+04
1.76E+04

.8398
11908.0
5.46E-02
1.2121
2.49€-01
2.31E+04
2.30E+04

7732
12933.6
1.81€-02

1.2459
2.38e-01 .
8.90E+03
8.79E+03

7181
13924.8
1.82€-03
1.1874
2.56E-01
1.30E+03
1.42E+03*

.6720
14881.6
3.85€-02
1.2689
2.30E-01
2.72E+04
2.74E+04
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Table 18. Radiative transition parameters for OF b 4}3;—a 4Il,. For each v~ band, the listed
quantities are Ayrpr (um), Vyryr (cm™L), gyrynr, Fyryn (A), Re(Fyryn) (electric dipole moment
atomic units), 4,y (s71) calculated by the r-centroid method, and A,i,n (s™1) calculated
by integrating f’(f};:Re(T')l/)vud’l’. ~ Continued

Vi 1" 12 13 14 15 16 17 18 19 20 21
0 1.5014 1.7005 1.9521 2.2793 2.7216 3.3511 4.3164 5.9790 9.5088 22.0063  -84.2112
6660.7 5880.6 5122.8 4387.3 3674.4 2984.1 2316.7 1672.5 1051.7 454.4 -118.7

(BAE-04  1_34E-04 A _42E-DS 3. 16F-N% 1. ATE-05 R.L7F-DA L. ALF-D6  2.4SF-06 1.58F-06 ©Q.BS5E-07 6.4DE-07
1.1141 1.1031 1.0933 1.0845 1.0769 1.0705 1.0654 1.0616 1.0590 1.0575 1.0570

N

2.74E-01  2.76E-01  2.78t-01 2.79E-01 2.81E-01 2.82E-01 2.82E-01 2.83E-01 2.83E-01 2.83E-01 2.83E-01
2.55E+01  B.38E+00 2.70E+00 8.44E-01 2.54E-01 7.236-02 1.86E-02 4.02E-03 5.97E-04 3.01E-05 -1.74E-07
2

.S9E+01* 8.53E+00% 2_75E+00* B8.60E-01* 2.59E-01* 7.34E-02* 1.90E-02* 4.0BE-03* 6.06E-04* 3.05E-05* -1.76E-07*

1 1.2782 1.4198 1.5910 1.8018 2.0674 2.4115 2.8740 3.5270 4.5159 6.1838 9.5788
7823.4 7043.3 6285.5 5550.0 4837.1 4146.8 3479.5 2835.2 2214 .4 1617.1 1044.0
3.116-03 1.60E-03 8.27E-04 4.34E-04 2.32E-04 1.27€-04 7.17E-05 4.18E-05 2.52E-05 1.58E-05 1.02E-05
1.1324 1.1206 1.1098 1.1001 1.0915 1.083%9 1.0776 1.0723 1.0683 1.0653 1.0633
.70E-01 2.72E-01 2.75E-01 2.76E-01 2.78E-01 2.79E-01 2.80E-01 2.81E-01 2.82E-01 2.82E-01 2.83e-01
J39E+02  1.6BE+02  6.27E+01  2.30E+01 8.226+00 2.87E+00 9.62E-01 3.056-01 8.81E-02 2.16E-02 3.77E-03
L45E+02%  1.70E+02*% 6.37E+01* 2.34E+01* 8.37E+00* 2.92E+00* 9.79€-01* 3.10E-01* 8.96E-02* 2.19E-02* 3.82E-03*

E NP SV ]

2. 1.1 1.2237 1.3488 1.4973 1.6763 1.8956 2.1702 2.5229 2.9915 3.6422 4.6031
8951.8 8171.8 7414.0 6678.5 5965.5 5275.3 4607.9 3963.7 3342.8 2745.6 2172.4
1.46E-02 8.38E-03 4.76E-03 2.70E-03 1.54E-03 8.89E-04 5.23E-04 3.14E-04 1.94E-04 1.23e-04  8.08e-05
1.1517 - 1.1388 1.1272 1.1165 1.1070 1.0985 1.0910 1.0846 1.0793 1.0750 1.0717
2.65E-01  2.68E-01 2.71E-01 2.73E-01 2.75E-01 2.77E-01 2.7BE-01 2.79E-01 2.80E-01 2.B1E-01 2.81E-01
2.98E+03  1.33E+03 5.78E+02 2.43E+02 1.00E+02 4.056+01  1.60E+01 6.19E+00 2.31E+00 8.16E-01 2.66E-01
3.01E+03  1.35E+03* 5.85E+02* 2.47E+02* 1.02E+02* 4.12E+01* 1.63E+01* 6.28E+00* 2.34E+00* B8.28E-01* 2.69E-01*

3 .9954 1.0792 1.1753 1.2866 1.4165 1.5700 1.7537 1.9 2.2538 2.6043 3.0613
10046.0 9266.0 8508.2 T772.7 7059.7 6369.5 5702.1 5057.9 4437.0 3839.8 3266.6
3.71E-02 2.486-02 1.59E-02 9.976-03 6.17E-03 3.80E-03 2.36E-03  1.48E-03 9.47E-04 6.17E-04 4.11E-04
1.1721 1.1581 1.1454 1.1338 1.1233 1.1139 1.1055 1.0982 1.0918 1.0864 1.0819
2.60E-01 2.64E-01 2.67€-01 2.69E-01 2.72E-01 2.74E-01 2.756-01 2.776-01 2.78e-01 2.79e-01  2.80E-01
1.03E+04 5.56E+03 2.83E+03  1.38E+03 6.496+02 2.99E+02 1.35€+02 5.96E+01 2.59€+01 1.10E+401 4.55E+00
1.04E+04  5.61E+03  2.86E+03  1.39E+03* 6.57E+02* 3.03E+02* 1.36E+02* 6.04E+01*% 2.63E+01% 1.12E+01* 4.61E+00%

4 .9004 .9684 1.0451 1.1322 1.2316 1.3460 1.4788 1.6346 1.8192 2.0409 2.3113
11105.9 10325.9 9568.1 8832.6 8119.6 7629.4 6762.0 6117.8 5496.9 4899.7 4326.5
5.29E-02 4.40E-02 3.33e-02 2.37E-02 1.63E-02 1.10E-02 7.30E-03 4.85E-03 3.24E-03 2.19E-03  1.50E-03
1.1944 1.1788 1.1647 1.1521 1.1406 1.1303 1.1210 1.1127 1.1054 1.0990 1.0936
2.54E-01 2.58E-01 2.62E-01 2.65E-01 2.686-01 2.70E-01 2.72E-01 2.74E-01 2.756-01 2.77E-01 2.78E-0%
1.89E+04  1.31E+04 B.11E+03 4 _6AE+03  2.54E+03  1.33+03 6.78E+02 3.38E+02 1.66E+02 7.99E+01 3_80E+01
1.89E+04  1.31E+04  B8.15E+03  4.70E+03 2.56E+03  1.34E+03  6.86E+02* 3.42E+02* 1.6BE+02* B.10E+01* 3.85E+01*

5 .8243 .8809 .9440 1.0144 1.0935 1.1827 1.2841 1.3999 1.5331 1.6877 1.8684
12131.5 11351.5 10593.7 9858.2 9145.2 8455.0 7787.6 7143.4 6522.5 5925.3 5352.1
3.536-02 4.356-02 4.27E-02 3.68E-02 2.92E-02 2.20E-02 1.61E-02 1.15E-02 8.16E-03 5.79E-03 4.13E-03
1.2209 1.2019 1.1859 1.1717 1.1590 1.1476 1.1374 1.1282 1.1200 1.127 1.1064
2.46E-01  2.52E-01 2.56E-01 2.60E-01 2.63E-01 2.66E-01 2.69E-01 2.71E-01 2.738-01 2.74E-01 2.75E-01
1.54E+04  1.63E+04  1.35E+04 9.67E+03  6.29E+03  3.82E+03 2.22E+03  1.24E+03 6.82E+02 3.67E+02 1.94E+02
1.53+04  1.62E+04  1.35E+04  9.69E+03  6.32E+03 3.B5E+03 2.24E+03  1.26E+03  6.89E+02* 3.71E+02* 1.97E+02*

] .7620 .8102 .8632 L9217 .9865 1.0586 1.1391 1.2293 1.3309 1.4458 1.5765
13122.7 12342.7 11584.9 10849.4 10136.4 9446.2 8778.8 8134.6 7513.7 6916.5 6343.3
3.30F-N3% 1.47F-02 2 _R7F-02 Z.LSF-N2 3. 43E-02 3_0SE-N2 2_583e-02 2_00E-02 1_54g-02 1.14E-02 8_74g-03
1.2776 1.2330 1.2108 1.1937 1.1791 1.1663 1.1549 1.1447 1.1356 1.1274 1.1202
2.27e-01  2.426-01  2.49E-01 2.54E-01 2.58E-01 2.62E-01 2.64E-01 2.67E-01 2.69E-01 2.71E-01 2.72E-01
1.60E+03  7.43E+03  1.12E+0&  1.15E+04 9.65E+03  7.13E+03  4.BAE+03  3.11E+03  1.91E+03  1.14E+03  6.71E+02
1.51E+03* 7.28E+03  1.11E+04  1.15E+04 9.64E+03  7.14E+03  4.86E+03  3.13E+03  1.936+403  1.156+03  6.77E+02*

7 .7103 7519 7973 .8470 .9015 9613 1.0272 1.0999 1.1806 1.2701 1.3698
14079.5 13299.4 12541.6 11806.1 11093.2 10402.9 9735.6 9091.4 8470.5 7873.2 7300.1
1.14E-02  1.41E-04  4.37E-03  1.44E-02 2.29E-02 2.70E-02 2.73E-02 2.49E-02 2.156-02 1.77E-02 1.43E-02
1.2327 1.0127 1.2579 1.2230 1.2031 1.1875 1.1743 1.1627 1.1524 1.1433 1.1552
2.42E-01  2.88E-01 2.34E-01 2.45E-01 2.51E-01 2.56E-01 2.59E-01 2.62E-01 2.65E-01 2.67€-01 2.69E-01
7.55E+03 ( 1.11E+02) 1.91E+03 S5.77e+03 7.98E+03 B.06E+03 6.86E+03 5.23E+03 3.71E+03 2.51E+03  1.63E+03
7.76E+03  1.63e+02* 1.82E+03* 5.65E+03 7.89E+03  B8.02E+03 6.85E+03  5.24E+03 3.73E+03 2.52E+03  1.64E+03
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Table 18. Radiative transition parameters for O3 b 42;—a 4Tl,. TFor each v'—v” band, the listed

quantities are Ayryn (pm), vyrpr (cm™1), gyryn, Fyryo (A), R(7yyr ) (electric dipole moment
atomic units), Ay, (s71) calculated by the r-centroid method, and A,r» (s~1) calculated
by integrating [ 42 R.(r)y,dr. — Continued

LA 0 1 2 3 4 5 é 7 8 9 10
8 -3999 .4168 .4348 .4540 4746 4965 .5200 .5452 .5723 6014 .6328
25007.4 23992.7 22998.4 22024.9 21072.2 20140.6 19230.2 18341.1 17473.6 16627.8 15803.8

1.48£-08 3.28E-07 9.09E-05 8.15E-05 6.23E-02 3.93e-01 1.00E-01 8.776-02 9.55E-03 1.18E-02 4.36E-02
1.3868 2.3385 1.4872 3.2179 1.6910 1.5700 1.5761 1.3659 1.2967 1.3750 1.3110

1.86E-01 2.86E-03  1.48E-01 1.21E-06 7.92E-02 1.17E-01 1.15€-01 1.94E-01 2.20E-01 1.91E-01 2.15€-01
3.24E-02)( 1.50E-04)( 9.76E+01)( 5.15E-09)( 1.48E+04) 1.80E+05 3.84E+04 B.28E+04 1.00E+04 8.01E+03  3.22E+04
2.37e-02*% 7.34E-01* 7.32e+01* 7.13E+02* 1.29E+04 1.83E+05 4.06E+04  8.03E+04  1.04E+04* 7.73E+03  3.18E+04

~

9 .3862 4019 4187 L4364 4554 4756 L4971 .5201 5446 .5709 .5991
25894.9 24880.1 23885.9 22912.3 21959.7 21028.0 20117.6 19228.6 18361.1 17515.2 16691.2
3.89E-12 1.43E-07 1.88E-07 2.45E-06 3.07E-06 7.29E-02 4.30E-01 7.67E-02 7.99E-02 2.11E-02 2.36E-03

8.5735 1.5064 3.7156 1.5616 -9.1323 1.7196 1.5880 1.6291 1.3618 1.3283 1.4441
0.00E+00  1.40E-01 2.89E-09 1.20E-01 0.00E+00 7.14E-02 1.11E-01 9.77€-02 1.96E-01 2.09E-01 1.64E-01
0.00E+00)( 1.76E-01)( 8.65E-17)( 1.73E+02)( 0.00E+00)( 1.40E+04) 1.75E+05 2.11E+04 7.69E+04  2.00E+04  1.20E+03
2.21E-03* 1.11E-01* 5.326+00% 1.23E+02* 1.79E+03* 1.17€+04  1.81E+05 2.20E+04  7.35E+04  2.05E+04  1.10E+03*

~

10 L3739 .3886 L4042 .4208 .4384 4570 L4769 .4980 .5205 5444 .5700
26747 .4 25732.7 24738.5 23764.9 22812.2 21880.6 20970.2 20081.2 19213.7 18367.8 17543.8
9.186-11  9.03E-10 6.60E-07 2.92E-07 5.07E-04 3.92E-04 7.75-02 4.63E-01 6.496-02 6.65E-02  3.10E-02

1.6990 .1548 1.6192 -1.3590 1.6343 4800 1.7533 1.6070 1.6894 1.3483 1.3464
7.69E-02 6.00E-02 1.01E-01 6.12E-07 9.61E-02 1.66E-01 6.28E-02 1.05E-01 7.96E-02 2.01E-01 2.02E-01
4.21E-05)( 2.24E-04)( 4.12E-01)( 5.95E-12)( 2.25E+02)( 4.57E+02)( 1.14E+04) 1.67E+05 1.18E+04  6.74E+04  2.76E+04
3.00E-06* 2.78E-02* 1.B4E-01* 2.24E+01* 1.41E+02* 3.63E+03* 8.82E+03 1.75E+05 1.29E+04  6.31E+04  2.83E+04

~

1 .3628 .3766 23913 .4068 .4232 4406 4590 .4785 .4992 5212 5446
27565.0 26550.2 25556.0 24582.4 23629.8 22698.1 21787.7 20898.7 20031.2 19185.3 18361.3
7.76E-12  6.41E-10 2.24E-08  1.86E-06 B8.23E-06 8.36E-04 2.05€-03 7.46E-02 4.93E-01 6.25E-02 5.09E-02

1.2261 1.9175 .9925 1.7465 .7787 1.7134 1.0710 1.7947 1.6269 1.7496 1.3189
2.44E-01 3.13E-02 2.89E-01 6.45E-02 2.68E-01 7.30E-02 2.81E-01 5.33E-02 9.84E-02 6.37E-02 2.12E-01
3.92E-05)( 4.75E-05)( 1.276-01)( 4.67€-01)( 3.16E+01)( 2.11E+02) 6.82E+03 ( 7.85E+03) 1.56E+05  7.26E+03 ( 5.74E+04)
3.37E-05* 2.54E-04* 1.55E-01* 3.84E-02* 6.59E+01* 9.56E+01* 6.26E+03* 5.16E+03  1.66E+05  7.69E+03  5.19E+04

~

12 .3528 .3659 3797 .3942 4096 4259 4431 4612 .4805 .5008  .5224
28347.3 27332.5 26338.3 25364.7 24412.1 23480.4 22570.0 21681.0 20813.5 19967.6 19143.6
8.75E-15  1.41E-10 1.38E-09 1.86E-07 3.35E-06 4.91E-05 1.10E-03 6.04E-03 6.386-02 5.21E-01 6.83E-02
-3.7600 1.4233 2.3996 1.2767 1.9274 1.1775 1.8115 1.2987 1.8493 1.6476 1.8019
8.94E-25 1.72E-01  1.88E-03 2.27E-01 2.98E-02 2.59E-01 4.98E-02 2.19E-01 4.24E-02 9.19E-02 5.18E-02
0.00E+00)( 3.45E-04)( 3.64E-07)( 6.35E-01)( 1.76E-01)( 1.72E+402)( 1.27E+02)( 1.20E+04)( 4.20E+03) 1.42E+05 5.21E+03
5.09E-06* 2.22E-04* 7.75E-03* 5.03E-01* 4.96E-01* 1.46E+02% 1.34E+01* 9.44E+03* 1.80E+03  1.55E+05 5.126+03

~

13 .3437 .3561 .3692 .3830 .3975 4128 4289 4459 4638 .4828 .5028
20004 .1 28079.4 27085.1 26111.6 25158.9 24227.3 23316.9 22427.9 21560.3 20714.5 19890.5
7.80E-14  4.36E-12 1.03E-09 9.08E-11 B8.78E-07 3.27E-06 1.73E-04 1.08E-03 J33E-02  4.61E-02  5.43E-01

1.9524 .6856 1.5946 9.5421 1.4485 2.3031 1.3678 1.9584 1.4287 1.9303 1.6688
2.65E-02 2.42E-01 1.09E-01 O0.00E+00 1.62E-01 . 3.62E-03  1.94E-01 2.57¢-02 JTOE-01  2.94E-02  8.55E-02
5.46E-09)( 2.2BE-05)( 9.88E-04)( 0.00E+00)( 1.49E+00)( 2.47E-03)( 3.33E+02)( 3.27E+01)( 1,56E+043( 1.44E+03)( 1.27E+05)
9.11E-08* 8.71E-05* 3,33E-04* 7.05E-02* 1.00E+00* 6.92E+00* 2.52E+02* 5.23E+01* 1.25E+04 4.32E+01  1.42E+05

ey

~
-

14 .3355 3473 .3598 .3728 .3865 .4010 L4162 L4322 4490 4667 L4854
29805.4 28790.6 27796.4 26822.8 25870.2 24938.6 24028.1 23139.1 22271.6 21425.8 20601.7
2.4UE-14  2.56E-15 9.92E-11 3.85E-09 1.62E-08 2.75E-06 4.71E-07 4.40E-04 6.58E-04 2.42E-02  2.49E-02

1.4872 2.8883 1.1640 1.8020 4353 1.5906 4.7919 1.4960 2.2675 1.5198 2.0793
1.48E-01 3.45E-05 2.62E-01 5.18€-02 1.49E-01 1.10E-01 9.26E-17 1.44E-01 4.556-03  1.35E-01  1.38-02
5.61E-08)( 2.95E-14) 5.93E-04 ( 8.07E-04)( 2.51E-02)( 2.11E+00)( 2.27E-31)( 4.60E+02)( 6.11E-01)( 1.77E+04)( 1.69E+02)
3.24E-08* 7.35E-06* 5.55E-04* 1.99E-04* 3.48E-01* 1.02E+00* 3.38E+01* 3.31E+02* 5.35E+02* 1.47E+04  1.18E+03

~

15 .3281 .3394 3512 .3637 3767 .3904 4048 4199 .4358 4525 .4700
30480.8 29466.1 28471.8 27498.3 26545.6 25614.0  24703.6 23814.5 22947.0 22101.2 21277.1
1.926-15 3.53E-13  2.17-13  8.91E-10 6.56E-09 2.23E-07 5.90E-06 5.13E-06 8.63E-04 8.07E-05 3.73E-02

1.0276 1.7013 -3.2691 1.4086 2.2017 1.1167 1.7443 .1876 1.6040 4.0614 1.5933
2.87e-01 7.63E-02 3.87E-20 1.78E-01 6.84E-03 2.73E-01 6.50E-02 6.80E-02 1.06E-01 2.05E-11  1.09E-01
1.81E-08)( 2.13E-07)( 3.08E-44)( 2.37E-03)( 2.33E-05) 1.13E+00 ( 1.52E+00)( 1.30E+00)( 4.73E+02)( 1.4BE-18)( 1.74E+04)
2.49E-08* 6.58E-10* 1.07E-04* 1.55E-03* 1.89E-02* 1.09€+00* 1.14E-01* 1.04E+02* 3.04E+02* 1.88E+03* 1.49E+04

~
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Table 18. Radiative transition parameters for OF b 42;—a 4I,. For each v'~v” band, the listed

quan?ities are Aprn (um), Vyryn (em™1), gyiy, Fyryn (A), R(7yry1) (electric dipole moment
atomic units), Ay, (s71) calculated by the r-centroid method, and A,y (s71) calculated
by integrating [ %7 R.(r)t,»dr. — Continued

viwe 1 12 13 14 15 16 17 18 19 20 21
8 .6666 .7032 7427 .7857 .8323 .8830 .9383 .9987 1.0647 1.1370 1.2162
15001.7 14221.6 13463.8 12728.3 12015.3 11325.1 10657.7 10013.5 9392.7 8795.4 8222.2
4.376-02  2.24E-02 4.86E-03 3.8BE-05 4.41E-03  1.16E-02 1.756-02 2.06E-02 2.12E-02 2.00E-02 1.78E-02
1.2767 1.2461 1.2046 1.6442 1.2463 1.2160 1.1977 1.1833 1.1712 1.1607 1.1515
2.27E-01  2.38E-01 2.51E-01 9.30E-02 2.38E-01 2.47E-01 2.53E-01 2.57E-01 2.60E-01 2.63E-01 2.65E-01
3.09E+04  1.48E+04  3.02E+03 ( 2.B0E+00) 1.75E+03  &4.19E+03 5.49E+03 5.54E+03  4.82E+03  3.80€E+03  2.82E+03
3.09€+06  1.50E+04  3.16E+03* 8.0TE-01* 1.68E+03* 4.11E+03 5.44E+03 5.516+03 4.80E+03 3.81E+03  2.83E+03

9 629 6619 .6968 7344 7750 .8188 8662 9174 9728 1.0328 1.0977
15889.1 15109.1 14351.2 13615.7 12902.8 12212.5 11545.2 10901.0 10280.1 9682.9 9109.7
2.86E-02 4.10E-02 3.00E-02 1.27E-02 2.08E-03 2.05€-04 3.71E-03 8.71E-03  1.286-02 1.52E-02 1.59E-02
1.3205 1.2837 1.2545 1.2247 1.1718 1.3953 1.2405 1.2120 1.1946 1.1812 1.1701
2.11E-01  2.25E-01 2.35-01 2.45E-01 2.60E-01 1.83E-01 2.40E-01 2.49€-01 2.54E-01 2.57g-01 2.61E-01
2.08E404  2.90E+04  1.98E+04  7.80E+03  1.23E+03 ( 5.06E+01) 1.33E+03 2.82E+03 3.63E+03 3.71E+03 3.31E+03
2.04E+04  2.88E+04  2.00E+04  7.97E+03  1.31E+03* 4.22E+01* 1.2BE+03* 2.77E+03* 3.59E+03 3.68E+03  3.30E+03

10 5973 .6265 6577 6912 .7270 7654 .8066 .8508 .8983 9492 1.0038
16741.7 15961.6 15203.8 14468.3 13755.4 13065.1 12397.8 11753.5 11132.7 10535.4 9962.3
4.82E-06 1.59E-02 3.36E-02 3.25E-02 1.99E-02 7.51E-03 1.03E-03 2.22E-04 2.63E-03 5.95e-03 8.78E-03
-1.2754 1.3326 1.2905 1.2614 1.2349 1.2044 1.1366 1.3784 1.2407 1.2115 1.1942
1.54E-06 2.07e-01 2.22e-01 2.33e-01 2.41g-01 2.51€-01 2.60E-01 1.00£-01 2.39e-01 2.40E-01 2_54E-01
2.19E-10) 1.12E+04  2.37e+04  2.16E+04  1.22E+04  4.27E+03  5.74E+02 ( 5.26E+01) 8.44E+02  1.74E+03  2.27E+03
1.656+02% 1.09E+04  2.34E+04 2.16E+04  1.23E+04  4.40E+03* 6.336+02% 4.57E+01* B8.11E+02* 1.71E+03* 2.24E+03*

-~

" .5695 .5960 .6242 .6542 .6862 .7203 L7567 .7955 .8368 .8808 .9277
17559.2 16779.2 16021.3 15285.8 14572.9 13882.6 13215.3 12571.1 11950.2 11353.0 10779.8
3.80E-02 1.82E-03 7.00E-03 2.44E-02 3.05E-02 2.41E-02 1.34E-02 4.90E-03 7.03E-04  1.06E-04 .52E-03
1.3625 1.1963 1.3511 1.2977 1.2675 1.2424 1.2176 1.1865 1.1114 1.4459 1.2495
1.96E-01 2.53E-01 2.00E-01 2.20E-01 2.30E-01 2.396-01 2.47E-01 2.56E-01 2.74E-01 1.63E-01 2.37E-01
5.19E+04  2.23E+03  4.66E*03  1.71Ev04  2.03E+04 1.49E+04 T7.63Ev03  2.58E+03 ( 3.60E+02)( 1.68E+01) 4.33E+02
3.29E+04  2.43E+03* 4.43E+03* 1.67E+04  2.02E+04  1.50E+04  7.75E+03  2.68E+03* 4.11E+02* 1.44E+01* 4.14E+02*

-

12 .5452 .5694 .5951 .6223 .6512 .6819 7144 7489 .7854 .8240 .8649
18341.5 17561.5 16803.6 16068.1 15355.2 14664 .9 13997.6 13353.4 12732.5 12135.3 11562.1
3.53e-02 4.21E-02 5.34E-03 2.02E-03 1.57e-02 2.54E-02 2.48E-02 1.77E-02 9.60E-03 3.70E-03 7.05E-04
1.2598 1.3809 1.2508 1.3904 1.3063 1.2736 1.2489 1.2264 1.2031 1.1729 1.1068
2.338-01  1.89E-01 2.36E-01 1.856-01 2.17e-01 2.28-01 2.37e-01 2.44E-01 2.51E-01 2.60E-01 2.75E-01
4.BOE+04) 3.29E+04 5.73e403 ( 1.16E+403) 1.0BE+04 1.70e+04 1.55E+04 1.02E+04 5.07E+03  1.81E+03 ( 3.35E+02)
4.16E+04  3.44E+04  5.89E+03* 1.04E+03* 1.05E+04  1.67E+04  1.54E+04  1.02E+04  5.16E+03* 1.8BE+03* 3.72E+02*

~

13 .5239 5462 .5698 5947 .6210 6489 .6782 .7092 7419 7763 8124
19088.4 18308.3 17550.5 16815.0 16102.1 15411.8 14744.5 14100.2 13479.4 12882.1 12309.0
8.27E-02 2.12E-02 4.46E-02 B.92E-03 1.19E-04 B8.71E-03 1.91E-02 2.26E-02 1.95€-02 1.34E-02 7.47E-03

1.8421 1.1365 1.4053 1.2631 1.6226 1.3179 1.2800 1.2550 1.2336 1.2133 1.1919
4.38E-02 2.69E-01 1.79e-01 2.32E-01 9.98E-02 2.126-01 2.26E-01 2.35E-01 2.42E-01 2.48e-01 2.54E-01
4.47E+03)( 3.81E+04) 3.13E+04 9.25E+03 ( 2.01E+01) 5.83E+03  1.27E+04  1.41E+04  1.13E+04  7.13E+03  3.656+03
4.00E+03  3.28E+04  3.386+404 9.27E+03* 6.25E+00% S5.61E+03* 1.24E+04  1.40E+04  1.13E+04  7.20E+03  3.73E+03*

~

14 .5051 .5258 5476 .5706 5948 .6202 .6470 .6752 7047 .7357 .7680
19799.6 19019.6 18261.7 17526.3 16813.3 16123.0 15455.7 14811.5 14190.6 13593.4 13020.2
5.526-01 1.07E-01 9.58E-03 4.65E-02 1.16E-02 3.226-04 3.926-03 1.286-02 1.85E-02 1.87€-02 1.53E-02

1.6903 1.8713 .8343 1.4393 1.2582 1.1518 1.3374 1.2874 1.2611 1.2401 1.2214
7.946-02 3.85E-02 2.79E-01 1.66E-01 2.34E-01 2.656-01 2.056-01 2.23E-01 2.33E-01 2.40E-01 2.46E-01
1.09E+05)C 4.42E+03)( 1.84E+04)( 2.79E+04) 1.22E+04 ( 3.84E+02) 2.47E+03  8.43E+03  1.16E+04  1.09E+04  8.24E+03
1.27E+05  3.71E+403  2.55E+04* 3.18E+04 1.19E+04 5.01E+02* 2.326+03* 8.21E+03  1.14E+04 1.09E+04  B.26E+03

~

15 .4884 .5077 .5281 5494 .5718 .5953 .6199 6457 .6727 .7008 . .7302
20475.0 19695.0 18937.2 18201.7 17488.7 16798.5 16131.1 15486.9 14866.0 14268.8 13695.6
6.60E-03 5.41E-01  1.41E-01 1.91E-03 4.92E-02 1.29€-02 1.756-03 1.18£-03 7.56E-03 1.36E-02 1.61E-02

2.5309 1.7117 1.8928 -%3950 1.48565 1.2360 T1.2673 1.3839 1.2968 1.2678 1.2665
7.21E-04 7.35E-02 3.50E-02 3.35E-03 1.48E-01 2.41E-01 2.31E-01 1.87E-01 2.20E-01 2.30E-01 2.38E-01
1.19E-01)( 9.03E+04)( 4.74E+03)( 5.22E-01)( 2.33E+04) 1.44E+04 ( 1.58E+03)( 6.226+02) 4.88E+03  8.50E+03  9.43E+03
6.14E403* 1.09E+05  3.93E+03  1.97E+04* 2.91E+04  1.37E+04  1.80E+403* 5.61E+02* 4.69E+03* 8.33E+03  9.33E+03

~
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Table 19. Calculated radiative lifetimes (s) of N2, N§, and OF states as a function of vibrational level.

v N, A3%H Ny B 31, No W 3A, N, B’ 3%; Ny a 11, No wlA, Np C 31,

2661 ‘S 'ON ‘LZ '|OA ‘®1eq ‘Jod ‘way) "shud 'r

0 2.05 1.13(-5)* >1t 4.54(-5) 5.77(-5) 7.67(-4) 3.71(-8)
1 2.09 9.26(-6) 4.53(-3) 3.57(-5) 5.68(-5) 4.08(-4) 3.75(-8)
2 2.12 7.87(-6) 1.22(-3) 2.98(-5) 5.58(-5) 2.79(-4) 3.81(-8)
3 2.14 6.90(-6) 6.04(-4) 2.58(-5) 5.50(-5) 2.13(-4) 3.90(-8)
4 2.14 6.17(-6) 3.78(-4) 2.29(-5) 5.42(:5) 1.72(-4) 4.04(-8)
5 2.14 5.62(-6) 2.66(-4) 2.07(-5) 5.36(-5) 1.45(-4)

6 2.16 5.19(-6) 2.02(-4) 1.90(-5) 5.32(:5) 1.26(-4)

7 2.36 4.85(-6) 1.61(-4) 1.76(-5) 5.29(-5)8 1.11(-4)

8 1.99 4.58(-6) 1.34(-4) 1.65(-5) 5.28(-5)8 1.00(-4)

9 1.07 4.36(-6) 1.14(-4) 1.56(-5) 5.29(-5)5 9.09(-5)

10 4.61(-1) 4.18(-6) 9.89(-5) 1.49(-5) 5.35(:5)8 8.35(-5)

11 2.16(-1) 4.04(-6) 8.76(-5) 1.42(-5) 5.58(-5)3 7.74(-5)

12 1.19(-1) 3.93(-6) 7.87(-5) 1.36(-5) 5.98(:5)3 7.22(-5)

13 6.92(-2) 3.85(-6)F 7.16(-5) 1.32(-5) 6.10(-5) 6.77(-5)

14 4.36(-2) 3.78(-6)} 6.58(-5) 1.28(-5) 6.30(-5) 6.39(-5)

15 2.98(-2) 3.74(-6)F 6.11(-5) 1.24(-5) 6.49(5)3 6.05(-5)

16 2.11(-2) a.72(-6)4 5.72(-5) 1.21(-5) 6.73(:5)3 5.75(-5)

17 1.58(-2) 372(-6)F 5.39(-5) 1.18(-5) 6.88(-5) 5.49(-5)

18 1.24(-2) 2.73(-6)F 5.12(-5)} 1.16(-5)8 7.20(-5)3 5.25(-5)

19 1.00(-2) 2.76(-6)} 4.89(-5)8 1.14(-5)8 7.37(:5)8 5.03(-5)

20 8.44(-3) 3.80(-6)F 4.11(-5)8 1.13(-5)8 7.62(:5)8 4.83(-5)8

21 7.32(-3) 3.84(-6)F 4.56(-5)} 115y 7.99(-5) 4.65(-5)8

*Read as 1.13 x 1075,

J[Value depends considerably on the spin component and rotational level, and also on the unknown (but slow)
rate of radiative decay to the ground state.

IActual lifetime shorter due to predissociation.

$Value may be significantly too large due to omission of transitions to high vibrational levels of lower electronic states.
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Table 19. Calculated radiative lifetimes (s) of N2, Ni, and OF states as a function of vibrational level. ~ Centinued

v Ny E 32;’ N, D 3%} N} A %1, N{ B2zt Nf C 2z} oF A %1, ot b 42;
0 1.90(-4)*  1.41(-8) 1.60(-5) 6.23(-8) 6.81(-8) 5.97(-7) 1.46(-6)
1 7.49(-5) 1.33(-5) 6.20(-8) 6.62(-8) 6.09(-7) 1.49(-6)
2 1.15(-5) 6.19(-8) 6.42(-8) 6.23(-7) 1.54(-6)
3 1.03(-5) 6.23(-8) 6.23(-8) 6.37(-T) 1.60(-6)
4 9.32(-6) 6.30(-8) 6.06(-8)F 6.53(-7) 1.69(-6)F
5 ’ 8.61(-6) 6.44(-8) 5.91(-8) 6.71(-7) 1.79(-6)4
6 8.05(-6) 6.64(-8) 5.79(-8)} 6.90(-7) 1.91(-6)
7 7.59(-6) 6.94(-8) 5.70(-8)F 7.11(-7) 2.07(-6)F
8 7.22(-6) 7.36(-8) 5.65(-8)} 7.34(-T) 2.25(-6)}
9 6.91(-6) 7.95(-8) 5.64(-8)F 7.58(-7) 2.47(-6)}
10 6.66(-6) 8.75(-8) 5.69(-8)} 7.85(-7) 2.70(-6)%
1 6.44(-6) : 8.18(-T) 2.94(-6)F
12 6.25(-6) g.67(-n)t 3.18(-6)F
13 6.10(-6) 9.15(-7)f 3.46(-6)
14 5.96(-6) 9.54(-7)f 3.88(-6)
15 5.85(-6) 1.01(-6)t 4.48(-6)}
16 5.75(-6) 1.06(-6)1

17 5.67(-6) r.11(-6)t

18 5.61(-6)1 1.18(-6)1

19 5.56(-6)1 1.25(-6)1

20 5.53(-6)t 1.33(-6)t

21 5.50(-6)f 1.42(-6)t

*Read as 1.90 x 10~4.

Jf\.’alue may be significantly too large due to omission of transitions to high vibrational levels of lower electronic states.

4 it . . e
+Actual lifetime shorter due to predissociation.

SANVE NIDAXO ANV NIDOHLIN HO4 VIVA GILVIIH ANV SIILMGVEOHd NOILISNYHL
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Table 20. Franck-Condon factors for Ny B 3Hg—X 123’.

v\ v’ 0 1 2 3 4 5 6 T 8 9 10

0 6.11(-2)*  1.91(-1)  2.74(-1)  241(-1)  1.44(-1)  6.24(-2)  2.03(-2)  5.02(-3)  9.65(-4)  1.44(-4)  1.68(-5)
1 1.47(-1)  1.93(-1)  4.50(-2)  1.59(-2)  1.42(-1)  2.05(-1)  1.51(-1)  7.14(-2)  2.37(-2)  5.76(-3)  1.05(-3)
2 1.95(-1)  6.54(-2)  2.39(-2)  1.30(-1)  4.81(-2)  9.67(-3)  1.24(-1)  1.86(-1)  1.34(-1)  6.02(-2)  1.86(-2)
3 1.90(-1)  7.17(-4)  1.05(-1)  3.60(-2)  3.09(-2)  1.11(-1)  2.50(-2) = 2.43(-2)  141(-1)  1.72(-1)  1.08(-1)
4 1.51(-1)  2.58(-2)  8.38(-2)  7.32(-3)  9.25(-2)  6.91(-3)  5.99(-2)  8.8¢(-2)  3.07(-3)  5.97(-2)  1.62(-1)
5 1.05(-1)  7.60(-2)  2.07(-2)  6.56(-2)  2.61(-2)  4.12(-2)  6.26(-2)  3.07(-3)  895(-2)  4.75(-2)  5.91(-3)
6 6.65(-2)  1.04(-1)  5.33(-4)  7.50(-2)  3.74(-3)  7.11(-2)  4.31(-5)  7.35(-2)  1.72(-2)  3.77(-2)  8.79(-2)
7. 3.90(-2)  1.03(-1)  2.49(-2)  3.34(-2)  4.62(-2)  1.87(-2)  4.58(-2)  2.71(-2) = 291(-2)  5.98(-2)  1.36(-3)
8 2.16(-2)  8.39(-2)  5.85(-2)  2.39(-3)  6.37(-2)  2.54(-3)  5.61(-2)  4.27(-3)  6.02(-2)  1.75(-4)  6.72(-2)
9 1.15(-2)  6.04(-2)  T.72(-2)  6.14(-3)  3.82(-2)  3.48(-2)  1.36(-2)  4.60(-2)  9.13(-3)  4.67(-2)  1.79(-2)
10 5.92(-3)  3.98(-2)  7.73(-2)  3.00(-2) 8.13(-3)  5.38(-2)  1.89(-3)  4.50(-2)  1.03(-2)  4.06(-2)  1.15(-2)
11 2.98(-3)  2.46(-2)  6.55(-2)  5.24(-2)  4.98(-4)  3.91(-2)  2.70(-2)  1.05(-2)  4.35(-2)  1.75(-3)  4.88(-2)
12 1.48(-3)  1.45(-2)  4.96(-2)  6.29(-2)  1.35(-2)  1.35(-2)  4.55(-2)  1.33(-3)  3.70(-2)  1.48(-2)  2.47(-2)
13 7.25(-4)  8.27(-3)  3.47(-2) - 6.13(-2)  3.29(-2)  3.86(-4)  3.82(-2)  2.09(-2)  8.78(-3)  3.97(-2)  1.91(-5)
14 3.54(-4)  4.59(-3)  2.29(-2)  5.22(-2)  4.72(-2)  4.70(-3)  1.78(-2)  3.82(-2)  T.58(-4)  3.14(-2)  1.70(-2)
15 1.72(-4)  2.51(-3)  1.45(-2)  4.06(-2)  5.23(-2)  1.86(-2)  2.80(-3)  3.63(-2)  1.57(-2)  8.10(-3)  3.56(-2)
16 8.39(-5)  1.35(-3)  8.87(-3)  2.95(-2)  4.97(-2)  3.27(-2)  7.20(-4)  2.13(-2)  3.15(-2)  2.54(-4)  2.76(-2)
17 4.12(-5)  7.26(-4)  5.31(-3)  2.05(-2)  4.25(-2)  4.14(-2)  8.77(-3)  6.4¢(-3)  3.37(-2)  1.10(-2)  8.26(-3)
18 2.04(-5)  3.88(-4)  3.14(-3)  1.37(-2)  3.38(-2)  4.37(-2) = 2.03(-2)  1.08(-4)  237(-2)  2.51(-2)  1.87(-6)
19 1.02(-5)  2.09(-4)  1.83(-3)  8.91(-3)  2.54(-2)  4.09(-2)  3.00(-2)  2.77(-3)  1.06(-2)  3.02(-2)  6.80(-3)
20 517(-6)  1.12(-4)  1.07(-3)  5.70(-3)  1.84(-2)  3.53(-2)  3.54(-2)  1.06(-2)  1.92(-3)  2.49(-2)  1.87(-2)
21 2.67(-6)  6.11(-5)  6.20(-4)  3.60(-3)  1.29(-2)  2.87(-2)  3.64(-2)  1.93(-2)  175(-4)  1.46(-2)  2.57(-2)

*Read as 6.11 x 10~2.
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Table 21. Franck-Condon factors for Ng W 3A,-X Tt

v\ v 0 1 2 3 4 5 6 7 8 9 10

0 1.46(-3)*  1.15(-2)  4.26(-2)  9.90(-2)  1.62(-1)  1.98(-1)  1.88(-1)  1.42(-1)  8.66(-2)  4.32(-2)  L.77(-2)
1 7.46(-3)  4.23(-2)  1.04(-1)  1.38(-1)  9.47(-2)  2.00(-2)  5.18(-3)  6.77(-2)  1.38(-1)  1.54(-1)  1.18(-1)
2 2.04(-2)  8.14(-2) 1.20(-1)  6.49(-2)  1.39(-3)  3.66(-2)  9.31(-2)  6.18(-2)  3.82(-3)  2.50(-2)  1.02(-1)
3 3.97(-2)  L.66(-1)  7.80(-2)  3.31(-3)  3.56(-2)  7.72(-2)  2.25(-2)  8.07(-3)  7.07(-2)  7.01(-2)  9.81(-3)
4 6.18(-2)  1.03(-1)  2.41(-2)  1.51(-2)  6.90(-2)  2.05(-2)  1.21(-2)  6.61(-2)  2.93(-2)  4.04(-3)  6.36(-2)
5 8.18(-2)  7.73(-2)  2.40(-4)  5.17(-2)  3.75(-2)  3.44(-3)  5.62(-2)  2.26(-2)  9.58(-3)  6.10(-2)  2.41(-2)
6 9.60(-2)  4.32(-2)  1.13(-2)  5.85(-2)  2.62(-3)  3.83(-2)  3.32(-2)  3.80(-3)  5.22(-2)  1.53(-2)  1.55(-2)
7 1.02(1)  1.53(-2)  3.60(-2)  3.41(-2)  8.17(-3)  4.76(-2)  T.60(-4)  3.93(-2)  2.23(2)  9.91(-3)  4.96(-2)
8 1.01(-1)  1.44(-3)  5.23(-2) ~ 7.76(-3)  3.33(-2)  2.10(-2)  1.44(-2)  3.74(-2)  6.99(-4)  4.31(-2)  8.68(-3)
9 9.43(-2)  1.69(-3)  5.15(-2)  2.67(-4)  4.36(-2)  T.12(4)  $.77(-2)  7.15(-3)  2.63(-2)  2.22(-2)  9.33(-3)
10 8.34(-2)  1.16(-2)  3.76(-2)  1.11(-2)  3.14(-2)  7.39(-3)  3.28(-2)  2.62(-3)  3.63(-2)  4.57(-6)  3.64(-2)
11 7.07(-2)  2.55(-2)  1.99(-2)  2.74(-2)  1.17(-2)  2.58(-2)  1.11(-2)  2.23(-2)  1.48(-2)  1.64(-2)  2.23(-2)
12 5.79(-2)  3.85(-2)  6.14(-3)  3.75(-2)  5.84(-4)  3.44(-2)  2.57(-5)  3.26(-2)  5.32(-5)  3.19(-2)  7.34(-4)
13 4.61(-2)  4.79(-2)  2.14(-4)  3.70(-2)  3.05(-3)  2.72(-2)  7.38(-3)  2.20(-2)  9.42(-3)  2.06(-2)  9.04(-3)
14 3.58(-2)  5.27(-2)  1.95(-3)  2.82(-2)  1.38(-2)  1.28(-2)  %.13(-2)  5.69(-3)  2.45(-2)  3.00(-3)  2.58(-2)
15 2.72(2)  5.33(-2)  £.92(-3)  1.63(-2)  2.47(-2)  2.08(-3)  2.80(-2)  9.71(-5)  2.61(-2)  1.95(-3)  2.36(-2)
16 2.03(-2)  5.05(-2)  1.81(-2)  6.24(-3)  2.98(-2)  5.18(-4)  2.36(-2)  T.11(-3)  1.47(-2)  1.41(-2)  8.31(-3)
17 1.50(-2)  4.56(-2)  2.69(-2)  7.81(-4)  2.79(-2)  6.63(-3)  1.29(-2)  1.78(-2)  2.96(-3)  2.31(-2)  2.62(-5)
18 1.09(-2)  3.96(-2)  3.36(-2)  4.37(-4)  2.11(-2)  1.54(-2)  3.48(-3) . 2.33(-2)  3.27(-4)  2.03(-2)  5.47(-3)
19 7.83(-3)  3.33(-2)  A77(-2)  4.16(-3)  1.25(-2)  2.21(-2)  6.80(-7)  2.06(-2)  6.41(-3)  1.01(-2)  1.58(-2)
20 5.57(-3)  2.73(-2)  3.91(-2)  1.02(-2)  5.19(-3)  2.41(-2)  2.74(-3)  1.27(-2)  1.48(-2)  1.70(-3)  2.02(-2)
21 3.92(-3)  2.18(-2)  3.81(-2)  1.69(-2)  9.17(-4)  2.16(-2)  §.98(-3)  4.73(-3)  1.94(-2) 1.59(-2)

4.20(-4)

*Read as 1.46 x 1072,

SANVE NIDAXO ANV NIDOULIN HO4 V.LVA a3L1VI3H aNV S31LN1ava0otd NOILISNVHL
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Table 22. Franck-Condon factors for Ny B' ?L;-X T},

v\ v 0 1 2 3 4 5 i 7 8 9 10

0 1.58(-3)*  1.23(-2) 4.50(-2) 1.03(-1) 1.66(-1) 2.00(-1) 1.87(-1) 1.38(-1) 8.26(-2) 4.02(-2) 1.61(-2)
1 8.02(-3) 4.49(-2) 1.08(-1) 1.38(-1) 9.07(-2) 1.64(-2) 7.75(-3) 7.49(-2) 1.43(-1) 1.54(-1) 1.13(-1)
2 2.18(-2) 8.48(-2) 1.20(-1) 6.08(-2) 4.97(-4) 4.19(-2) 9.49(-2) 5.66(-2) 1.76(-3) 3.18(-2) 1.11(-1)
3 4.20(-2) 1.08(-1) 7.49(-2) 1.86(-3) 4.05(-2) 7.66(-2) 1.80(-2) 1.20(-2) 7.56(-2) 6.52(-2) 5.76(-3)
4 6.49(-2) 1.03(-1) 2.07(-2) 1.88(-2) 6.97(-2) 1.62(-2) 1.66/-2) 6.76(-2) 2.36(-2) 7.74(-3) 6.95(-2)
5 8.52(-2) 7.50(-2) 8.05(-7) 5.53(-2) 3.33(-2) 6.06(-3) 5.83(-2) 1.75(-2) 1.45(-2) 6.25(-2) 1.78(-2)
6 9.91(-2) 3.98(-2) 1.45(-2) 5.78(-2) 1.08(-3) 4.28(-2) 2.85(-2) 7.13(-3) 5.36(-2) 1.02(-2) 2.22(-2)
7 1.05(-1) 1.26(-2) 4.01(-2) 3.04(-2) 1.17(-2) 4.62(-2) 2.48(-5) 4.33(-2) 1.69(-2) 1.54(-2) 4.81(-2)
8 1.02(-1) 5.92(-4) 5.45(-2) 5.12(-3) 3.74(-2) 1.66(-2) 1.93(-2) 3.38(-2) 2.81(-3) 4.46(-2) 4.28(-3)
9 9.44(-2) 3.05(-3) 5.09(-2) 1.22(-3) 4.38(-2) 2.17(-5) 4.01{-2) 3.74(-3) 3.16(-2) 1.66(-2) 1.52(-2)
10 8.25(-2) 1.47(-2) 3.48(-2) 1.48(-2) 2.80(-2) 1.13(-2) 2.96{-2) 5.82(-3) 3.45(-2) 7.66(-4) 3.81(-2)
11 6.92(-2) 2.93(-2) 1.66(-2) 3.14(-2) 8.19(-3) 3.00(-2) 7.17(-3) 2.711(-2) 9.87(-3) 2.23(-2) 1.66(-2)
12 5.60(-2) 4.22(-2) 3.98(-3) 3.96(-2) 8.97(-6) 3.49(-2) 4.06(-4) 3.25(-2) 4.66(-4) 3.24(-2) 3.01(-5)
13 4.40(-2) 5.08(-2) 4.29(-6) 3.63(-2) 5.77(-3) 2.42(-2) 1.17{-2) 1.77(-2) 1.46(-2) 1.56(-2) 1.48(-2)
14 3.38(-2) 5.45(-2) 3.69(-3) 2.55(-2) 1.81(-2) 9.02(-3) 2.54(-2) 2.54(-3) 2.78(-2) 6.00(-4) 2.85(-2)
15 2.54(-2) 5.39(-2) 1.20(-2) 1.31(-2) 2.82(-2) 5.20(-4) 2.88-2) 1.41(-3) 2.41(-2) 5.53(-3) 1.97(-2)
16 1.87(-2) 5.01(-2) 2.17(-2) 3.92(-3) 3.11(-2) 2.14(-3) 2.09(-2) 1.16(-2) 1.01(-2) 1.93(-2) 3.87(-3)
17 1.36(-2) 4.44(-2) 3.02(-2) 1.01(-4) 2.68(-2) 1.04(-2) 9.10{-3) 2.19(-2) 6.71(-4) 2.44(-2) 8.44(-4)
18 9.78(-3) 3.79(-2) 3.62(-2) 1.50(-3) 1.84(-2) 1.95(-2) 1.25(-3) 2.42(-2) 2.28(-3) 1.70(-2) 1.05(-2)
19 6.95(-3) 3.13(-2) 3.93(-2) 6.58(-3) 9.56(-3) 2.47(-2) 5.97(-4) 1.83(-2) 1.10(-2) 5.79(-3) 2.00(-2)
20 4.89(-3) 2.53(-2 3.95(-2) 1.33(-2) 3.04(-3) - 2.47(-2) 5.75(-3) 9.07(-3) 1.88(-2) 1.05(-4) 2.00(-2)
21 3.42(-3) 2.00(-2] 3.77(-2) 2.00(-2) 1.44(-4) 2.02(-2) 1.30(-2) 2.05(-3) 2.06(-2) 2.67(-3) 1.21(-2)

*Read as 1.58 x 1073,
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Table 23. Franck-Condon factors for Np o/ 'C;-X 'Xf.

v\ v 0 1 2 3 4 5 6 7 8 9 10

0 1.89(-3)*  1.42(-2) 5.06(-2) 1.12(-1)  1.75(-1)  2.04(-1)  1.83(-1)  L.31(-1)  7.48(-2)  3.49(-2)  1.33(-2)
1 9.35(-3)  5.03(-2) 1.15(-1) 1.39(-1)  8.17(-2)  9.91(-3)  1.44(-2)  3.91(-2)  1.51(-1)  1.51(-1)  1.04(-1)
2 2.48(-2)  9.16(-2) 1.20(-1)  5.18(-2)  T7.48(-5)  5.27(-2)  9.62(-2)  4.59(-2)  1.26(-5)  4.57(-2)  1.24(-1)
3 4.69(-2)  1.12(-1)  6.75(-2) 1.88(-4)  5.00(-2)  7.33(-2)  1.02(-2)  2.12(-2)  8.24(-2)  5.48(-2)  1.11(-3)
4 7.10(-2)  1.02(-1) 1.43(-2) 2.66(-2)  6.90(-2)  9.18(-3)  2.60(-2)  5.78(-2)  1.41(-2)  1.68(-2)  7.71(-2)
5 9.14(-2)  6.93(-2)  7.37(-4)  6.09(-2)  2.52(-2)  1.25(-2)  5.97(-2)  9.44(-3)  2.46(-2)  6.16(-2)  8.48(-3)
6 1.04(-1)  3.30(-2)  2.11(-2)  5.47(-2)  1.29(-6)  4.93(-2)  1.98(-2)  1.49(-2)  5.29(-2)  3.42(-3)  3.41(-2)
7 1.08(-1)  7.99(-3)  4.69(-2) 2.32(-2)  1.90(-2)  4.17(-2)  1.17(-3)  4.78(-2)  8.70(-3)  2.58(-2)  4.23(-2)
8 1.04(-1)  5.02(-7) 5.70(-2) 1.68(-3)  4.32(-2)  9.68(-3)  2.79(-2)  2.61(-2)  8.94(-3)  4.34(-2)  3.35(-4)
9 9.36(-2)  6.40(-3)  4.81(-2)  4.40(-3), 4.20(-2)  1.05(-3)  4.15(-2)  4.23(-4)  3.81(-2)  8.27(-3)  2.54(-2)
10 8.03(-2)  2.06(-2)  2.91(-2) 2.18(-2)  2.14(-2)  1.86(-2)  2.27(-2)  1.28(-2)  2.89(-2)  5.28(-3)  3.68(-2)
11 6.60(-2)  3.60(-2) 1.12(-2)  3.72(-2)  3.48(-3)  3.51(-2)  2.33(-3)  3.30(-2)  3.63(-3)  3.01(-2)  8.19(-3)
12 5.24(-2)  4.82(-2) 1.28(-3)  4.10(-2)  9.99(-4)  3.33(-2)  3.47(-3)  2.95(-2)  4.16(-3)  2.94(-2) = 2.86(-3)
13 4.04(-2)  5.51(-2) 9.26(-4) 3.34(-2)  1.14(-2)  1.81(-2)  1.90(-2)  1.06(-2)  2.24(-2)  7.98(-3)  2.33(-2)
14 3.03(-2)  5.68(-2)  7.70(-3) 2.02(-2)  2.47(-2)  3.94(-3)  2.98(-2)  9.51(-5)  2.94(-2)  4.59(-4)  2.83(-2)
15 2.23(-2)  5.42(-2) 1.78(-2)  8.10(-3)  3.21(-2)  1.89(-4)  2.70(-2)  5.94(-3)  1.85(-2)  1.27(-2) = 1.22(-2)
16 1.61(-2)  4.88(-2)  2.79(-2) 1.16(-3)  3.10(-2)  6.53(-3)  1.51(-2) 1.86(-2)  4.12(-3)  2.48(-2)  2.60(-4)
17 1.15(-2)  4.20(-2)  3.56(-2)  3.94(-4)  2.33(-2)  1.68(-2)  3.95(-3)  2.57(-2)  3.01(4)  2.26(-2)  5.57(-3)
18 8.10(-3)  3.49(-2)  4.00(-2)  4.57(-3)  1.34(-2)  2.47(-2)  5.40(-6)  2.25(-2)  7.62(-3)  1.06(-2)  1.78(-2)
19 5.64(-3)  2.81(-2)  4.13(-2) 1.15(-2)  5.15(-3)  2.68(-2)  3.7(-3)  1.30(-2)  1.76(-2)  1.23(-3)  2.24(-2)
20 3.90(-3)  2.21(-2) 3.99(-2) 1.89(-2)  6.61(-4)  2.32(-2)  1.15(-2)  3.95(-3)  2.22(-2)  1.20(-3)  1.60(-2)
21 2.68(-3)  1.71(-2) 3.67(-2) 2.53(-2)  3.39(-4)  1.63(-2)  1.87(-2)  4.98(-5)  1.91(-2)  8.33(-3)  5.88(-3)

*Read as 1.89 x 1073,

SANVA NIDAXO ANV NIDOHLIN HO4 vivd a3Lv13H ANV S3LLTIEvEOoHd NOILISNVHL
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Table 24. Franck-Condon factors for Ny w 'A,-X 12;'.

v\ v 0 1 2 3 4 5 6 7 8 9 10

0 2.91(-3)* 2.04(-2) 6.67(-2) 1.37(-1) 1.95(-1) 2.07(-1) 1.70(-1) 1.10(-1) 5.67(-2) 2.37(-2) 8.04(-3)
1 1.36(-2) 6.58(-2) 1.33(-1) 1.34(-1) 5.70(-2) 5.53(-4) 3.91(-2) 1.23(-1) 1.63(-1) 1.36(-1) 8.14(-2)
2 3.40(-2) 1.09(-1) 1.15(-1) 2.95(-2) 7.59(-3) 7.88(-2) 8.88(-2) 1.99(-2) 8.76(-3) 849(-2) 1.48(-1)
3 6.06(-2) 1.19(-1) 4.70(-2) 3.81(-3) 7.14(-2) 5.65(-2) 1.22(-4) 5.00(-2) 8.56(-2) 257(-2) 5.82(-3)
4 8.66(-2) 9.43(-2) 2.88(-3) 4.82(-2) 5.82(-2) 7.88(-5) 5.15(-2) 5.51(-2) 3.77(-4) 473(-2) 7.88(-2)
5 1.05(-1) 5.27(-2) 9.19(-3) 6.77(-2) 7.58(-3) 3.43(-2) 5.07(-2) 4.13(-7) 5.13(-2) 4 44(-2) 4.34(-4)
6 1.14(-1) 1.74(-2) 3.95(-2)  4.05(-2) 7.11(-3) 5.56(-2) 3.17(-3) 3.87(-2) 3.74(-2) 2.71(-3) 5.78(-2)
7 1.12(-1) 9.90(-4) 5.95(-2) 7.73(-3) 3.83(-2) 2.41(-2) 1.53(-2) 4.50(-2) 8.13(-5) 480(-2) 1.84(-2)
8 1.02(-1) 3.50(-3) 5.61(-2) 1.19(-3) 4.90(-2) 2.08(-4) 4.40(-2) 7.05(-3) 3.08(-2) 267(-2) 8.94(-3)
9 8.77(-2) 1.76(-2) 3.67(-2) 1.78(-2) 3.01(-2) 1.30(-2) 3.33(-2) 5.79(-3) 4.01(-2) 1.85(-4) 4.30(-2)
10 7.18(-2) 3.47(-2) 1.55(-2) 3.71(-2) 6.93(-3) 3.50(-2) 6.50(-3) 3.15(-2) 1.05(-2) 251(-2) 2.00(-2)
11 5.65(-2) 4.87(-2) 2.45(-3) 4.43(-2) 2.63(-4) 3.79(-2) 1.56(-3) 3.52(-2) 1.40(-3) 3.59(-2) 2.12(-4)
12 4.30(-2) 5.66(-2) 4.87(-4) 3.74(-2) 1.03(-2) 2.22(-2) 1.77(-2) 1.51(-2) 2.07(-2) 1.33(-2) 2.04(-2)
13 3.19(-2) 5.85(-2) 7.00(-3) 2.31(-2) 2.53(-2) 5.40(-3) 3.17(-2) 5.01(-4) 3.23(-2) 2.17(-5) 3.22(-2)
14 2.31(-2) 5.56(-2) 1.75(-2) 9.48(-3) 3.42(-2) 8.47(-5) 3.00(-2) - 5.50(-3) 2.16(-2) 121(-2) 1.58(-2)
15 1.65(-2) 4.96(-2) 2.78(-2) 1.51(-3) 3.34(-2) 6.68(-3) 1.69(-2) 1.98(-2) 5.01(-3) 2.66(-2) 5.86(-4)

*Read as 2.91 x 1073,
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‘able 25. Franck-Condon factors for Ny C 31L,-X IE;.

v\ v 0 1 2 3 4 5 6 7 8 9 16
0 5.45(-1)*  3.47(-1)  9.28(-2)  139(-2)  1.34(-3)  9.78(-5)  6.49(-6)  430(-7)  3.19(-8)  3.59(-9)  1.09(-9)
1 3.08(-1)  7.92(-2)  3.59(-1)  199(-1)  477(-2)  6.68(-3)  6.84(-4)  6.24(-5)  5.82(6)  6.99(-T)  7.82(8)
2 1.06(-1)  2.67(-1)  2.68(-3)  231(-1)  2.68(-1)  1.00(-1)  2.02(-2)  2.39(-3)  3.72(-4)  4.83(-5)  7.25(-6)
3 3.00(-2)  1.83(-1)  1.28(-1)  749(-2)  8.80(-2)  2.73(-1)  1.63(-1)  4.78(-2)  9.74(-3)  1.76(-3)  3.05(-4)
4 7.74(-3)  7.94(-2)  1.84(-1)  225(-2)  1.50(-1)  5.91(-3)  2.04(-1)  215(-1)  9.49(-2)  2.78(-2)  6.86-3)
*Read as 5.45 x 10~1.
Table 26. Franck-Condon factors for Ny E 3£}-X !5}
v\ v 0 1 2 3 4 5 6 7 8 9 10
9.29(-1)* 6.93(-2)  1.86(-3)  231(-5)  2.01(-7)  7.69(-9)  4.47(-13)  8.00¢-11)  151(-11)  150(-11)  1.59(-11)
1 5.76(-2)  7.93(-1)  1.33(-1)  575(-3)  1.07(-4) 1.38(-6)  7.07(-8)  4.09(-11)  120(-12)  471(-11)  2.12(-11)
*Read as 9.29 x 10~ 1.
Table 27. Franck-Condon factors for N; D 35}-X 1TF.
v’ \ v 0 1 2 3 4 5 6 7 8 9 10
0 9.84(-1)* 1.54(-2)  4.60(-4)  2.24(-6)  2.18(-7)  2.59(-8)  5.97(-9)  4.81(-12)  317(-10)  5.84(-11)  2.06(-16)

SANVE NIDAXO ANV NIDOHLIN HO4 Yivad Q3Lv13H ANV S3IILIMIEvaOdd NOILISNVHL

*Read as 9.84 x 101,
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Table 28. Franck-Condon factors for Ni X 22;—N2 X 12;.

v\ v 0 1 2 3 4 5 6 7 8 9 10

0 9.17(-1)*  8.02(-2)  2.53(-3)  4.47(-5) 4.17(-7)  1.26(-8)  2.10(-10)  1.01(-10)  2.09(-11)  5.10(-12)  1.35(-12)
1 7.79(-2)  T7.60(-1)  1.54(-1)  7.91(-3)  2.04(-4)  2.57(-6)  9.23(-8) 1.28(-9) ©  814(-10)  1.83(-10)  5.16(-11)
2 4.65(-3) 1.45(-1)  6.12(-1)  2.21(-1)  1.65(-2)  5.84(-4)  9.55(-6) 3.96(-7) 423(-9)  3.74(-9)  9.13(-10)
3 2.68(-4) 1.38(-2)  2.01(1)  4.75(-1)  2.80(-1)  2.86(-2)  1.34(-3) 2.78(-5) 131(-6)  9.68(-9)  1.28(-8)
4 1.76(-5) 1.12(-3)  2.72(-2)  2.44(-1)  3.51(-1)  3.29(-1)  4.46(-2) 2.68-3)  699(-5)  3.66(-6)  1.63(-8)
5 1.55(-6)  9.62(-5)  2.89(-3)  4.45(-2)  2.74(-1)  2.42(-1)  3.67(-1) 6.46(-2)  4.91(-3) 1.59(-4)  9.21(-6)
6 2.13(-7) 1.06(-5)  3.14(-4) 6.00(-3)  6.50(-2)  2.90(-1)  1.50(-1) 3.91(-1) 887(-2)  8.42(-3)  3.34(-4)
7 4.74(-8) 1.71(-6)  4.18(-5)  7.97(-4)  1.08(-2)  8.78(-2)  2.91(-1) 7.83(-2)  4.01(-1) 117(-1)  1.37(-2)
8 1.47(-8)  4.21(-7)  7.79(-6)  1.25(-4)  1.72(-3)  1.78(-2)  1.11(-1) 2.76{-1) 290(-2)  3.94(-1)  1.48(-1)
9 5.49(-9) 1.42(-7)  2.11(-6)  2.65(-5)  3.16(-4)  3.34(-3)  2.71(-2) 1.34(-1)  247(-1)  3.68(-3)  3.70(-1)
10 2.24(-9)  5.67(-8)  7.58(-7)  7.79(-6)  7.48(-5)  7.01(-4)  5.94(-3) 3.89(-2) 154(-1)  2.05(-1)  2.24(-3)
11 9.69(-10)  2.50(-8)  3.24(-7)  2.98(-6)  2.37(-5)  1.84(-4)  1.42(-3) 9.88(-3) 530(-2)  1.67(-1)  1.55(-1)
12 4.42(-10)  1:17(-8)  1.53(-7)  1.35(-6)  9.59(-6)  6.28(-5)  4.11(-4)  2.66(-3) 155(-2)  6.86(-2)  1.71(-1)
13 2.13(-10)  5.77(-9)  7.65(-8)  6.73(-7)  4.56(-6)  2.67(-5)  1.50(-4) - 8.41-4)  466(-3)  2.30(-2)  8.44(-2)
14 1.10(-10)  2.99(-9)  4.03(-8)  3.59(-7)  2.40(-6)  1.33(-5)  6.67(-5) 3.26(-4) 161(-3)  7.71(-3)  3.24(-2)
15 6.01(-11)  1.64(-9)  2.23(-8)  2.01(-7)  1.35(-6)  7.33(-6)  3.46(-5) 1.52(-4)  661(-4)  2.88(-3)  1.21(-2)
16 3.50(-11)  9.50(-10)  1.30(-8)  1.18(-7)  7.97(-7)  4.31(-6)  1.98(-5) 8.17(-5) 3.21(-4) 1.26(-3)  4.88(-3)
17 2.15(-11)  5.81(-10)  7.95(-9)  7.24(-8)  4.92(-7)  2.67(-6)  1.21(-5)  4.85(-5) 178(-4)  6.35(-4)  2.24(-3)
18 1.38(-11)  3.74(-10)  5.10(-9)  4.64(-8)  3.17(-7)  1.72(-6)  7.82(-6) 3.07(-5) 1.09(-4)  3.62(-4)  1.18(-3)
19 9.28(-12)  2.52(-10)  3.42(-9)  3.10(-8)  2.12(-7)  1.15(-6)  5.24(-6)  2.05(-5)  7T11(-5)  2.27(-4)  6.91(-4)
20 6.50(-12)  1.77(-10)  2.39(-9)  2.16(-8)  147(-7)  8.01(-7)  3.64(-6) 1.42(-5)  488(-5) 1.52(-4)  4.42(-4)
21 4.74(-12)  1.29(-10)  1.73(-9)  1.56(-8)  1.06(-7)  5.74(-T)  2.61(-6) 1.02(-5)  347(-5) 1.07(-4)  3.02(-4)

*Read as 9.17 x 10~
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Table 29. Franck-Condon factors for N§ A 2II,~N; X 'Z}.

v\ v 0 1 2 3 4 5 4 7 8 9 10

0 2.64(-1)*  3.79(-1)  2.41(-1)  8.98(-2)  2.19(-2)  3.68(-3)  4.39(-4)  3.78(-5)  2.37(-6)  1.08(-7)  3.50(-9)
1 3.18(-1) 2.97(-2)  1.03(-1)  2.67(-1)  1.92(-1)  7.15(-2)  1.64(-2)  2.52(-3)  2.68(-4)  2.01(-5)  1.07(-6)
2 2.19(-1) 5.01(-2)  1.60(-1)  5.57(-5)  1.49(-1)  2.35(-1)  1.35(-1)  420(-2)  8.16(-3)  1.06(-3)  9.39(-5)
3 1.15(-1) 1.57(-1)  1.02(-2)  1.30(-1)  5.76(-2)  3.60(-2)  2.04(-1)  1.89(-1)  7.97(-2)  1.95(-2)  3.06(-3)
4 5.09(-2) 1.62(-1)  3.45(-2)  8.45(-2)  3.70(-2)  1.21(-1)  1.44(-4)  1.27(-1)  2.12(-1)  1.24(-1)  3.83(-2)
5 2.04(-2) 1.11(-1)  1.09(-1)  1.39(-3)  1.13(-1)  3.09(-5)  1.18(-1)  &21(-2)  4.98(-2)  1.98(-1)  1.65(-1)
6 7.70(-3) 6.07(-2)  1.25(-1)  3.31(-2)  4.20(-2)  7.32(-2)  2.94(-2)  6€.62(-2)  8.35(-2)  5.41(-3)  1.52(-1)
7 2.80(-3) 2.92(-2)  9.57(-2)  8.74(-2)  1.29(-4)  8.27(-2)  1.95(-2)  7.43(-2)  1.54(-2)  1.11(-1) = 4.94(-3)
8 1.00(-3) 1.30(-2)  5.92(-2)  1.01(-1)  3.34(-2)  1.88(-2)  8.03(-2)  1.25(-4)  8.95(-2)  4.48(-4)  9.89(-2)
9 3.58(-4) 5.51(-3)  3.21(-2)  8.22(-2)  7.35(-2)  2.05(-3)  5.47(-2)  449(-2)  2.06(-2)  6.64(-2)  2.22(-2)
10 1.29(-4) 2.28(-3)  1.61(-2) _ 5.50(-2)  8.41(-2)  3.28(-2)  7.38(-3)  T.12(-2)  9.57(-3)  5.39(-2)  2.78(-2)
11 4.76(-5) 9.33(-4)  7.66(-3)  3.26(-2)  T.11(-2)  6.31(-2)  4.46(-3)  3.44(-2)  5.65(-2)  T.75(-4)  6.98(-2)
12 1.80(-5) 3.84(-4)  3.55(-3)  1.79(-2)  5.05(-2)  7.14(-2)  3.11(-2)  2.43(-3)  5.66(-2)  2.57(-2)  1.90(-2)
13 7.03(-6) 1.60(-4)  1.62(-3)  9.36(-3)  3.21(-2)  6.22(-2)  5.44(-2)  6.20(-3)  2.14(-2)  5.65(-2)  3.07(-3)
14 2.84(-6) 6.79(-5)  7.44(-4)  4.76(-3)  1.90(-2)  4.63(-2)  6.13(-2)  4.85(-2)  6.08(-4)  4.32(-2)  3.61(-2)
15 1.18(-6) 2.95(-5)  3.43(-4)  2.39(-3)  1.08(-2)  3.13(-2)  5.49(-2)  4.70(-2)  6.98(-3)  1.35(-2)  5.09(-2)
16 5.10(-7) 1.32(-5)  1.60(-4)  1.20(-3)  5.93(-3)  1.98(-2)  4.28(-2)  5.30(-2)  2.55(-2)  8.57(-5)  3.28(-2)
17 2.26(-7) 6.01(-6)  7.62(-5)  6.01(-4)  3.22(-3)  1.20(-2)  3.04(-2)  4.89(-2)  4.05(-2)  6.94(-3)  8.97(-3)
18 1.03(-7) 2.81(-6)  3.69(-5)  3.04(-4)  1.74(-3)  7.08(-3)  2.04(-2)  3.97(-2)  4.62(-2)  2.22(-2)  6.74(-7)
19 4.75(-8) 1.34(-6)  1.81(-5)  1.56(-4)  9.38(-4)  4.11(-3)  1.31(-2)  2.96(-2)  4.38(-2)  3.47(-2)  6.32(-3)
20 2.23(-8) 6.48(-7)  9.06(-6)  8.07(-5)  5.08(-4)  2.37(-3)  8.21(-3)  2.09(-2)  3.69(-2)  4.03(-2)  1.89(-2)
21 1.05(-8) 3.17(-7)  4.58(-6)  4.22(-5)  2.77(-4)  1.36(-3)  5.05(-3)  1.42(-2)  2.88(-2)  3.93(-2)  2.96(-2)

*Read as 2.64 x 1071

SANVE NIDAXO ANV NIDOHLIN HOd vivd gilviad ANV S3iLNgvaold NOILISNYHL
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Table 30. Franck-Condon factors for Nf B 28}-N, X 12;‘.

v\ v 0

1 2 3 4 5 6 7 8 9 10
0 8.83(-1)*  1.04(-1) 1.18(-2)  1.21(-3)  1.27(-4)  1.35(-5)  1.48(-6)  1.64(-7)  1.99(-8)  3.43(-9)  1.25(-9)
1 1.14(-1) 6.91(-1) 1.61(-1)  2.86(-2)  3.93(-3)  5.17(-4)  6.63(-5)  8.64(-6)  1.18(-6)  1.89(-7)  4.56(-8)
2 2.31(-3) 2.00(-1) 5.57(-1)  1.86(-1)  4.59(-2)  7.81(-3)  1.25(-3)  1.88(-4)  2.91(-5)  4.86(-6)  1.01(-6)
3 1.41(-5) 4.85(-3) 2.64(-1)  4.69(-1)  1.87(-1)  6.12(-2)  1.22(-2)  2.33(-3)  4.08(-4)  7.46(-5)  1.52(-5)
4 4.32(-6) 1.32(-4) §.01(-3)  3.09(-1)  4.19(-1)  1.71(-1)  7.37(-2)  1.65(-2) 3.74(-3)  T.46(-4)  1.62(-4)
5 8.23(-10)  1.97(-5) 5.92(-4)  4.91(-3)  3.39(-1)  4.00(-1)  1.45(-1)  8.41(-2)  2.00(-2)  5.44(-3)  1.22(-3)
6 1.27(-8) 2.28(-7) 1.48(-5)  1.81(-3)  1.99(-3)  3.51(-1)  4.09(-1)  1.10(-1)  9.41(-2)  2.18(-2)  7.48(-3)
7 1.25(-11)  8.34(-8) 3.13(-6)  5.44(-5)  4.25(-3)  5.49(-6)  3.41(-1)  4.41(-1)  T7.14(-2)  1.07(1)  2.12(-2)
8 1.59(-10)  1.80(-9) 1.99(-7)  1.92(-5)  1.59(-5)  7.92(-3)  5.47(-3)  3.01(-1)  4.88(-1)  3.43(-2)  1.26(-1)
9 4.98(-11)  1.47(-9) 3.08(-8)  5.59(-8)  7.07(-5)  4.91(-5)  114(-2)  2.93(-2)  2.23(-1)  5.32(-1)  7.61(-3)
10 1.50(-11)  7.92(-10)  4.18(-9)  2.10(-7)  1.24(-6)  1.62(-4)  863(-4)  1.12(-2)  8.25(-2)  117(-1)  5.36(-1)

*Read as 8.83 x 10~1.
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Table 31. Franck-Condon factors for N3 C 25}-N, X !5}

v\ v’ 0 1 2 3 4 5 6 7 8 9 10

0 2.75(-3) ¥ 2.17(-2) 7.78(-2) 1.66(-1) 2.35(-1) 2.30(-1) 1.59(-1) 7.68(-2) 2.53(-2) 5.34(-3) 6.29(-4)
1 1.40(-2) 7.33(-2) 1.50(-1) 1.36(-1) 3.42(-2) 8.96(-3) 1.15(-1) 2.01(-1) 1.66(-1) 7.77(-2) 2.09(-2)
2 3.73(-2) 1.22(-1) 1.18(-1) 1.53(-2) 3.04(-2) 1.07(-1) 467(-2)  5.85(-3) 1.21(-1) 2.01(-1) 1.39(-1)
3 6.87(-2) 1.30(-1) 3.56(-2) 1.71(-2) 8.75(-2) 2.08(-2) 263(-2)  9.44(-2) 2.07(-2) 3.40(-2) 1.77(-1)
4 9.91(-2) 9.35(-2) 3.38(-7) 6.96(-2) 3.24(-2) 1.70(-2) 7.22(-2) 3.99(-3) 5.41(-2) 7.01(-2) 2.51(-4)
5 1.19(-1) 4.32(-2) 2.39(-2) 6.27(-2) 6.86(-4) 6.27(-2) 942(-3)  4.03(-2) 4.46(-2) 7.09(-3) 8.25(-2)
6 1.25(-1) 8.42(-3) 5.81(-2) 1.90(-2) 3.39(-2) 3.30(-2) 152(-2)  4.89(-2) 1.94(-3) 6.08(-2) 4.28(-3)
7 1.18(-1) 3.92(-4) 6.53(-2) 3.59(-5) 5.43(-2) 3.63(-4) 4.93(-2) 3.08(-3)  4.46(-2) 1.12(-2) 3.65(-2)
8 1.03(-1) 1.26(-2) 4.58(-2) 1.61(-2) 3.33(-2) 1.66(-2) 2.99(-2) 1.52(-2)  3.16(-2) 1.21(-2) 3.80(-2)
9 8.35(-2) 3.23(-2) 1.97(-2) 3.93(-2) 6.08(-3) 4.06(-2) 183(-3)  4.05(-2) 5.99(-4) 4.11(-2) 4.08(-4)
10 6.46(-2) 4.92(-2) 3.12(-3) 4.69(-2) 1.18(-3) 3.66(-2) 773(-3) 2.69(-2) 1.47(-2) 2.00(-2) 2.04(-2)

*Read as 2.75 x 1073

SANVYE NIDAXO GNV NIDOHLIN HO4 vivad G3Lvi3H ANV S31LTISvE0Hd NOILISNVHL
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Table 32. Franck-Condon factors for OF X 2I[,-0; X 32;.

v\ v 0 1 2 3 4 5 6 7 8 9 10

0 1.86(-1)*  2.71(-1)  2.30(-1)  1.50(-1)  8.40(-2)  4.24(-2)  2.00(-2)  9.02(-3)  3.94(-3)  1.69(-3)  7.15(-4)
1 3.62(-1)  8.32(-2)  4.96(-3)  8.33(-2)  1.34(-1)  1.25(-1)  8.98(-2)  553(-2)  3.09(-2)  1.61(-2)  8.02(-3)
2 2.91(-1)  4.27(-2)  1.65(-1)  5.34(-2)  5.55(-4)  4.41(-2)  8.95(-2)  9.82(-2)  8.08(-2)  5.61(-2)  3.49(-2)
3 1.25(-1)  2.57(-1)  1.65(-2)  7.24(-2)  1.09(-1)  3.10(-2)  6.16(-4)  3.16(-2)  6.73(-2)  7.91(-2)  7.03(-2)
4 3.07(-2)  2.36(-1)  1.10(-1)  9.65(-2)  4.15(-3)  8.21(-2)  T.44(-2)  1.64(-2)  1.38(-3)  2.65(-2)  5.45(-2)
5 4.33(-3)  9.10(-2)  2.67(-1)  1.57(-2)  1.28(-1)  1.32(-2)  2.82(-2)  7.66(-2)  4.89(-2)  7.60(-3)  2.61(-3)
6 3.26(-4)  1.73(-2)  1.61(-1)  2.25(-1)  3.47(-3)  9.76(-2)  5.42(-2)  8.73(-4)  4.67(-2)  6.33(-2)  3.07(-2)
7 1.07(-5)  1.60(-3)  4.06(-2)  2.20(-1)  1.51(-1)  3.89(-2)  4.65(-2)  8.08(-2)  8.67(-3)  1.48(-2)  5.28(-2)
8 7.14(-8)  5.94(-5)  4.53(-3)  7.29(-2)  2.57(-1)  7.87(-2)  8.09(-2)  1.00(-2)  7.83(-2) - 3.31(-2)  3.60(-4)
9 7.16(-10)  3.47(-7)  1.85(-4)  9.65(-3)  L1i(-1)  2.67(-1)  2.80(-2)  1.06(-1)  1.33(-4)  5.54(-2) 5.37(-2)
10 4.25(-11)  8.65(-9)  8.54(-7)  4.22(-4)  1.72(-2)  L51(-1)  2.57(-1)  3.57(-3)  1.07(-1)  1.14(-2)  2.80(-2)
11 2.46(-13)  3.23(-10)  5.21(-8)  1.32(-6)  7.91(-4)  2.70(-2)  1.91(-1)  231(-1)  1.23(-3)  9.15(-2) 3.18(-2)
12 2.10(-14)  6.10(-12) 1.19(-9)  2.13(-7)  1.21(-6)  1.28(-3)  3.89(-2)  2.26(-1)  1.98(-1)  1.30(-2) 6.71(-2)
13 7.65(-16)  2.04(-13)  5.31(-11)  2.68(-9)  6.66(-7)  3.72(-7)  1.84(-3)  5.21(-2)  2.58(-1)  1.62(-1)  3.10(-2)
14 8.53(-16)  1.66(-14) 7.48(-13)  3.02(-10)  3.67(-9)  1.70(-6)  2.56(-7)  2.40(-3)  6.62(-2)  2.84(-1)  1.30(-1)
15 6.53(-16)  4.35(-17)  1.35(-13)  8.80(-13)  1.23(-9)  1.96(-9)  3.70(-6)  5.83(-6)  2.86(-3)  8.03(-2)  3.07(-1)
16 2.09(-15)  1.28(-17)  6.77(-17)  8.09(-13)  4.23(-17)  3.90(-9)  4.34(-10)  6.94(-6)  2.76(-5)  3.12(-3)  9.38(-2)
17 3.66(-16)  1.93(-18)  5.85(-16)  1.34(-14)  3.46(-12)  1.32(-11)  9.97(-9)  2.74(-8)  1.14(-5)  8.32(-5)  3.07(-3)
18 4.26(-16)  4.23(-17)  7.54(-17)  6.24(-17)  1.28(-13)  9.64(-12)  1.55(-10)  2.07(-8)  1.80(-7)  1.62(-5)  1.97(-4)
19 1.44(-15)  8.81(-17)  4.29(-16)  9.12(-19)  2.47(-15)  7.26(-13)  1.94(-11)  8.78(-10) 3.40(-8)  6.92(-7)  1.97(-5)
20 5.52(-16)  1.88(-17)  1.82(-16)  1.13(-18)  3.38(-15)  5.89(-16)  3.52(-12)  2.30(-11)  3.47(-9)  4.17(-8)  1.99(-6)
21 3.76(-17)  1.38(-17)  3.02(-18)  5.31(-17)  3.47(-16)  6.02(-15)  2.49(-14)  1.22(-11) 5.30(-12)  1.06(-8)  3.01(-8)

*Read as 1.86 x 10~1,

00i1
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Table 33. Franck-Condon factors for OF a *II,~0, X *%;.

v\ v 0 1 2 3 4 5 6 7 8 9 10

0 9.87(-3)*  5.44(-2) 1.38(-1) 2.15(-1) 2.30(-1) 1.78(-1) 1.05(-1)  4.72(-2) 1.67(-2) 4.64(-3) 1.02(-3)
1 3.60(-2) 1.24(-1) 1.58(-1) 7.32(-2) 5.34(-4) 5.30(-2) 1.52(-1)  1.79(-1) 1.29(-1) 6.44(-2) 2.36(-2)
2 7.20(-2) 1.42(-1) 6.01(-2) 2.33(-3) 8.29(-2) 9.51(-2) 1.32(-2)  2.37(-2) 1.23(-1) 1.68(-1) 1.26(-1)
3 1.05(-1) 1.02(-1) 1.25(-3) 6.30(-2) 6.98(-2) 2.02(-4) 6.16(-2)  8.79(-2) 1.21(-2) 2.59(-2) 1.25(-1)
4 1.24(-1) 4.61(-2) 1.98(-2) 7.67(-2) 3.27(-3) 5.10(-2) 5.84(-2)  1.05(-4)  6.65(-2) 7.39(-2) 3.35(-3)
5 1.28(-1) 8.65(-3) 5.79(-2) 3.11(-2) 2.03(-2) 6.08(-2) 8.72(-5)  5.84(-2) 3.89(-2) 6.08(-3) 7.94(-2)
6 1.18(-1) 4.45(-4) 6.88(-2) 8.06(-4) 5.57(-2) 1.17(-2) 3.51(-2)  4.08(-2) 5.33(-3) 6.58(-2) 1.44(-2)
7 1.01(-1) 1.30(-2) 5.05(-2) 1.08(-2) 4.68(-2) 4.05(-3) 5.21(-2)  1.12(-4)  5.15(-2) 1.48(-2) 2.72(-2)
8 8.17(-2) 3.27(-2) 2.34(-2) 3.57(-2) 1.54(-2) 3.24(-2) 1.90(-2)  2.44(-2) 3.15(-2) 1.05(-2) 5.02(-2)
9 6.29(-2) 4.94(-2) 483(-3)  4.86(-2) 9.09(-5) 4.46(-2) 6.92(-6)  4.40(-2) 3.33(-4) 4.43(-2) 5.12(-3)
10 4.67(-2) 5.87(-2) 1.05(-4) 4.30(-2) 8.32(-3) 2.92(-2) 1.47(-2) 2.43(-2) 1.61(-2) 2.68(-2) 1.25(-2)
11 3.38(-2) 6.05(-2) 5.99(-3) 2.72(-2) 2.53(-2) 8.21(-3) 3.33(-2)  2.22(-3) 3.60(-2) 1.03(-3) 3.79(-2)
12 2.40(-2) 5.67(-2) 1.64(-2) 1.16(-2) 3.61(-2) 5.45(-7) 3.38(-2)  3.93(-3)  2.77(-2) 9.12(-3) 2.48(-2)
13 1.68(-2) 4.97(-2) 2.65(-2) 2.28(-3) 3.59(-2) 5.95(-3) 1.99(-2)  1.94(-2)  7.79(-3) 2.75(-2) 2.63(-3)
14 1.16(-2) 4.16(-2) 3.34(-2) 5.70(-5) 2.76(-2) 1.75(-2) 5.73(-3)  2.92(-2)  2.88(-5) 2.84(-2) 3.65(-3)
15 8.05(-3) 3.36(-2) 3.66(-2) 2.90(-3) 1.68(-2) 2.64(-2) 3.90(-5)  2.65(-2) 7.24(-3) 1.45(-2) 1.84(-2)
16 5.58(-3) 2.66(-2) 3.66(-2) 8.05(-3) 7.76(-3) 2.90(-2) 2.99(-3)  1.62(-2) 1.85(-2) 2.36(-3) 2.57(-2)
17 3.88(-3) 2.07(-2) 3.44(-2) 1.33(-2) 2.19(-3) 2.61(-2) 1.01(-2)  6.04(-3) 2.43(-2) 5.91(-4) 1.99(-2)
18 2.72(-3) 1.60(-2) 3.10(-2) 1.75(-2) 9.01(-5) 2.02(-2) 1.706(-2)  6.51(-4)  2.24(-2) 6.90(-3) 8.90(-3)
19 1.93(-3) 1.22(-2) 2.71(-2) 2.01(-2) 4.92(-4) 1.36(-2) 2.10(-2)  4.82(-4) 1.57(-2) 1.47(-2) 1.36(-3)
20 1.38(-3) 9.41(-3) 2.31(-2) 2.12(-2) 2.27(-3) 7.89(-3) 2.17(-2)  3.68(-3) 8.32(-3) 1.93(-2) 3.43(-4)
21 1.00(-3) 7.24(-3) 1.95(-2) 2.11(-2) 4.51(-3) 3.82(-3) 1.99(-2)  7.94(-3)  2.92(-3) 1.93(-2) 4.09(-3)

*Read as 9.87 x 1073,

SANVE NIDAXO0 ANV NIDOHLIN HO4 Vivad Q3ivi3d ANV S3iL1iava0otd NOILISNVHL
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Table 34. Franck-Condon factors for O A M,-0, X 329_.

v\ v 0 1 2 3 4 5 6 7 8 9 10

0 2.84(-3)*  1.95(-2)  6.34(-2)  1.29(-1)  1.86(-1)  2.02(-1)  1.71(-1)  116(-1)  6.43(-2)  2.96(-2)  1.14(-2)
1 1.23(-2)  6.00(-2)  1.23(-1)  1.31(-1)  6.34(-2)  3.00(-3)  2.49(-2)  1.01(-1)  1.53(-1)  1.44(-1)  9.88(-2)
2 2.91(-2)  9.71(-2)  1.12(-1)  3.73(-2)  2.21(-3)  6.22(-2)  9.25(-2)  3.75(-2)  1.83(-4)  4.74(-2)  1.20(-1)
3 5.00(-2) 1.09(-1)  5.50(-2)  2.40(-4)  5.50(-2)  6.71(-2)  6.89(-3)  234(-2)  8.04(-2)  5.52(-2)  2.58(-3)
4 6.97(-2)  9.23(-2)  9.74(-3)  2.92(-2)  6.44(-2)  7.34(-3)  2.56(-2)  6.55(-2)  1.65(-2)  1.11(-2)  6.95(-2)
5 8.43(-2)  6.11(-2)  1.01(-3)  5.70(-2)  2.39(-2)  1.05(-2)  5.65(-2)  1.30(-2)  1.64(-2)  6.05(-2)  1.90(-2)
6 9.18(-2)  3.04(-2)  1.75(-2)  5.14(-2)  2.34(-4)  4.23(-2)  2.51(-2)  696(-3)  5.10(-2)  1.26(-2)  1.54(-2)
7 9.25(-2)  9.51(-3)  3.75(-2)  2.65(-2)  1.10(-2)  4.30(-2)  1.92(-4)  3.82(-2)  2.10(-2)  8.24(-3)  4.78(-2)
8 8.78(-2)  6.28(-4)  4.74(-2)  5.82(-3)  3.12(-2)  1.89(-2)  1.27(-2)  3.60(-2)  T.87(-5)  3.83(-2)  1.45(-2)
9 7.97(-2) 1.43(-3)  4.49(-2)  8.80(-5)  3.87(-2)  1.54(-3)  3.19(-2)  1.08(-2)  1.77(-2)  2.84(-2)  1.83(-3)
10 6.98(-2)  T7.88(-3)  3.44(-2)  6.46(-3)  3.09(-2)  2.85(-3)  3.26(-2)  367(-5)  3.27(-2)  3.84(-3)  2.41(-2)
11 5.96(-2) 1.63(-2)  2.15(-2)  1.70(-2)  1.67(-2)  1.46(-2)  1.85(-2)  9.44(-3)  2.43(-2)  2.90(-3)  3.06(-2)
12 4.99(-2)  2.42(-2)  1.06{-2)  2.54(-2)  5.10(-3)  2.46(-2)  4.77(-3)  223(-2)  7.55(-3)  1.76(-2)  1.43(-2)
13 4.12(-2)  3.03(-2)  3.48(-3)  2.88(-2)  1.90(-4)  2.68(-2)  6.14(-7)  258(-2)  3.10(-5)  2.54(-2)  9.47(-4)
14 3.36(-2)  3.40(-2)  3.24(-4)  2.73(-2)  1.35(-3)  2.21(-2)  3.62(-3)  196(-2)  4.21(-3)  1.98(-2)  2.89(-3)
15 2.72(-2)  3.57(-2)  3.30(-4)  2.26(-2)  5.86(-3)  142(-2)  1.05(-2)  997(-3)  1.27(-2)  8.77(-3)  1.25(-2)
16 2.19(-2)  3.56(-2)  2.37(-3)  1.67(-2)  1.10(-2)  6.91(-3)  1.61(-2)  2.70(-3)  1.82(-2)  1.30(-3)  1.88(-2)
17 1.76(-2)  3.42(-2)  5.40(-3)  1.09(-2)  1.49(-2)  2.07(-3)  1.82(-2)  2.64(-5)  1.83(-2)  3.51(-4)  1.77(-2)
18 1.41(-2) 3.19(-2)  8.62(-3)  6.18(-3)  1.68(-2)  1.07(-4)  1.69(-2)  123(-3)  1.42(-2)  3.92(-3)  1.17(-2)
19 1.13(-2)  2.92(-2)  1.15(-2)  2.87(-3)  1.69(-2)  4.03(-4)  1.36(-2)  435(-3)  8.80(-3)  8.51{-3)  5.34(-3)
20 9.07(-3)  2.62(-2)  1.37(-2)  9.25(-4)  1.55(-2)  2.00(-3)  9.53(-3)  7.56(-3)  4.12(-3)  1.16(-2)  1.23(-3)
21 7.24(-3)  2.31(-2)  1.51(-2)  9.62(-5)  1.32(-2)  3.98(-3)  5.81(-3)  9.72(-3)  1.19(-3)  1.24(-2)  3.85(-8)

*Read as 2.84 x 1073,
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Takle 35. Franck-Condon factors for OF b 42;—02 X 3%;.

v\ v 0 1 2 3 4 5 6 7 8 9 10

0 4.11(-1*  3.76(-1)  1.61(-1)  4.31(-2)  8.21(-3)  1.19(-3)  1.36(-4)  1.25(-5)  9.81(-7)  6.34(-8)  3.54(-9)
1 3.36(-1)  2.78(-3)  2.34(-1)  2.61(-1)  1.23(-1)  3.49(-2)  6.96(-3)  1.05(-3)  1.24(-4)  1.20(-5)  9.46(-7)
2 1.62(-1)  1.69(-1)  8.18(-2)  4.85(-2)  2.31(-1)  1.96(-1)  8.31(2)  2.25(-2)  4.43(-3)  6.62(-4)  7.88(-5)
3 6.13(-2)  2.09(-1)  1.69(-2)  1.62(-1)  2.55(-3)  1.20(-1)  2.18(-1)  1.41(-1)  528(-2)  1.34(-2)  2.52(-3)
4 2.04(-2)  1.35(-1)  1.28(-1)  1.65(-2). 1.19(-1)  6.44(-2)  2.25(-2)  1.72(-1)  1.85(-1)  9.65(-2)  3.20(-2)
5 6.36(-3)  6.53(-2)  1.54(-1)  2.90(-2)  8.59(-2)  3.20(-2)  1.22(-1)  3.27(-3)  8.54(-2)  1.87(-1)  1.43(-1)
6 1.93(-3)  2.72(-2)  1.11(-1)  1.05(-1)  143(-3)  L12(-1)  6.48(-4)  1.06(-1)  5.10(-2)  1.50(-2)  1.40(-1)
7 5.83(-4)  1.04(-2)  6.15(-2)  1.22(-1)  3.39(-2)  4.24(-2)  6.72(-2)  3.97(-2)  417(-2)  1.00(-1)  3.59(-3)
8 1.79(-4)  3.83(-3)  2.97(-2)  9.34(-2)  8.80(-2)  1.07(-4)  8.40(-2)  1.09(-2)  8.46(-2)  8.29(-4)  9.49(-2)
9 5.60(-5)  1.38(-3)  1.32(-2)  5.74(-2)  1.00(-1)  3.29(-2)  2.21(-2) ~ 7.33(-2)  5.35(-3)  7.60(-2)  2.03(-2)
10 1.80(-5)  5.01(-4)  5.63(-3)  3.11(-2)  8.12(-2)  7.29(-2)  9.22(-4)  6.11(-2)  2.59(-2)  4.48(-2)  2.T1(-2)
11 5.96(-6)  1.83(-4)  2.35(-3)  1.56(-2)  5.44(-2)  8.41(-2)  2.82(-2)  1.36(-2)  6.61(-2)  2.73(-6)  6.94(-2)
12 2.00(-6)  6.74(-5)  9.68(-4)  7.52(-3)  3.25(-2)  7.21(-2)  591(2)  9.75(-4)  470(-2)  3.11(-2)  2.21(-2)
13 6.79(-7)  2.51(-5)  3.99(-4)  3.52(-3)  1.81(-2)  5.23(-2)  7.06(-2)  2.14(-2)  110(-2)  5.61(-2)  1.18(-3)
14 2.27(-7)  9.39(-6)  1.65(-4)  1.62(-3)  9.66(-3)  3.42(-2)  6.46(-2)  4.60(-2)  3.30(-4)  3.93(-2)  2.86(-2)
15 7.20(-8)  3.47(-6)  6.78(-5)  7.42(-4)  5.00(-3)  2.09(-2)  5.07(2)  5.83(-2)  1.38(-2)  1L15(-2)  4.66(-2)

*Read as 4.11 x 1071
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Tablz 36. Band origin wavelengths and Einstein coefficients for Ny b II,~X ‘E;', For each v'—v" band, the listed quantities are
Ayign (pm) and Ayrer (s™'). Band origins from Carroll and Collins (1969) and Roncin et al. (1987). Einstein coefficients
calculated by normalizing relative band intensities measured by James et al. {1990) to the v/ = 1 lifetime of 1.75 ns measured
by Oertel et al. (1981), corrected to a radiative lifetime of 1.96 ns by allowing for 10.5% predissociation as determined by
James et al. The other levels of the b 111, state are strongly predissociated and give little emission.

v\ 0 1 2 3 4 5 6 7 8 9 10 11 12

1 0098 01009 01033 0.1058 0.1083 0.1110 01138 0.1166 0.1196 0.1227 0.1259 0.1292 0.1326
1.04(8)* 104(8) 1.21(8) 7.1(7) 3.9(7) L5(7) } t 14(7)  147)  105(7) 1.05(7) 8(6)

*Read as 1.04 x 103,
These bands were too weak to be measured by James et al. (1990).
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Table 37. Band origin wavelengths and Einstein coefficients for Ny ¢} 'Tf~X '}, For each v'-v"” band, the listed quantities are
Ayryr (pm) and Ayryn (s™1). Band origins from Yoshino and Tanaka (1977) and Roncin et al. (1987}, or calculated from data
therein. Einstein coefficients for v” = 0 from Table VII of Ajello et al. (1989). Einstein coeflicients for v > 0 from relative
band intensities, Iy, /Iy0, measured by Ajello et el. and James et al. (1990), except for v/ = 1 and 2, where A,q were too
small to be measured, so Ay~ were normalized to the v/ = 2 radiative lifetime (0.65 ns) measured by Oertel et al. (1981),
while A;,» were normalized to the average of the radiative lifetimes for v' = 0 (0.74 ns) deduced by Ajello et ¢l. and v/ = 2
measured by Oertel et al. Bands frem v = 5 are weak and their intensities have not been measured.

o'\ o 0 1 2 3 4 5 6 7 8
0 0.0959 0.0980  0.1003  0.1026  0.1051  0.1076  0.1102 0.1128  0.1156
1.14(9)*  188(8)  1.85(7)  7.9(6)  3.4(6) ~15(6) <5.3(6)  <3.06) <2.9(6)
1 0.0940 0.0961  0.0983  0.1005  0.1029  0.1053  0.1077 0.1103  0.1130
29(7)  ~42(8) ~40(8) ~6.0(7) <6(T)  ~B(7)  ~3(8) <2.1(8)  <1.0(8)
2 0.0921 0.0941 00962  0.0984¢  0.1006  0.1020  0.1053 0.1077  0.1102
2.1(7) 2.5(8) 28(8) ~9.3(7) ~0.3(7) <9(7)  ~13(8)  ~46(8)  <3.2(8)
3 0.0904 0.0923  0.0943  0.0964  0.0985  0.1007  0.1030 0.1053  0.1077
: 1.11(8) 12(8) ~5.7(8)  6.1(8)  34(8) 47D} <2(7) ~39(7)  <5(7)
4 0.0887 0.0905 00925  0.0945  0.0965  0.0986  0.1008 0.1030  0.1053
243(8) ~15(8) ~9.7(6) ~3.37(8) ~2.9(8) ~2.8(8) ~1.048)} <i(7) <1(7)
6 0.0836 0.0874  0.0891  0.0910  0.0920  0.0948  0.0968 0.0989  0.1010
1.63(8) 2.0(8) <14(8)f <o) 2.0(8)  4.35(8) <1.5(8)f 2.84(8)  2.5(8)}

*Read as 1.14 x 10°.
{Based on the upper limit value of the electron-impact emission cross section given in Table II of Ajello et al. (1989), less
estimated contributions from overlapping features.

{Based on a revised value of the electron-impact emission cross section, 0.55x 10~° cm? (Ajello, private communication, September 1990).
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Table 38. Band head wavelengths and Einstein coefficients for Ny ¢y !T}-a ll,. For each v'-v” band, the listed quantities are
AHyryr (pm) and Ay, (s71). Band heads from Lofthus and Krupenie (1977) (band origins not available). Einstein coefficients
calculated from the electron-impact band intensities of Filippelli et al. (1984) relative to that of the ¢j—X 0-0 band of Ajello
et al. (1989), normalized to the Agp(cy—X) value of the latter. '

v\ o 0 1 2 3 4 5

0 0.2827 0.2967 0.3119 0.3283 0.3463 0.3661
1.98(6)*  4.82(6)  3.40(6)  237(6)  1.37(6)  9.0(5)

*Read as 1.98 x 10°.
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