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Refractive Index of Alkaline Earth Halides and Its Wavelength 
and Temperature Derivatives 

H.H.Li 

Center for Information and Numerical Data Analysis and Synthesis, Purdue University, West Lafa.yette, Indiana 47906 

Available data on the refractive index and its temperature derivative for alkaline earth 
halides were exhaustively surveyed, compiled, and analyzed. The most probable values of the 
refractive index at 293 K for the transparent region were generated for the materials for which 
experimental data were sufficiently abundant and reliable. Provisional values were also gen­
erated for the wavelength regions where available data were less abundant. Reasonable esti· 
mations of refractive index for the very scantily measured materials were made by incorporat­
ing the dielectric constants and wavelengths of absorption peaks into a simplified dispersion 
equation. It was found that of the twenty alkaline earth halides only seven, namely, MgF2' 
CaF2 , SrF2, BaF2, CaCh, SrCh, and BaCh, appear in the open literature with refractive index 
measurements. Most of the available data are for the first four of the s~ven materials. Temper­
ature derivatives of refractive index for most ofthe alkaline earth halides were unavailable. As 
a result, data analysis on dnldTwas limited to CaF2, SrF2, and BaF2. 

Key words: Alkaline earth halides; optical constants; refractive index; temperature coefficient of refr~ctive index. 
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1. Introduction 

The purpose of this work is to present and review the avail­

able data and information on the refractive index of alkaline 
earth halides, to critically evaluate, analyze, and synthesize the 
data, and to make recommendations for the most probable val­
ues of the refractive index, its wavelength derivative dnldA and 
temperature derivative dn/dT. The recommended and provi­
sional values generated cover the widest possible transparent 
wavelength ranges and are for the purest form of ea.eh a.lkaline 

earth halide for which measurements have been made. How-
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ever, for the materials which have been scantily measured, 
reasonable estimations are made. 

The introductory text describes the general procedures and 
methods for the evaluation and synthesis of the available data 
and for the generation of recommended values. It also discusses 
the present status of the experimental data and other con:sictera­

tions concerning the body of data. 
In the theoretical background section, the general theory of 

the refractive index and its temperature derivative is discussed. 
Correlations of the dielectric constants, absorption bands, and 
the refractive index are described. 

In the data presentation section we treat each material sepa­
rately, review the available data and information, and describe 
the considerations involved in arriving at the final assessment 
and recommendation and the theoretical guidelines or semi-em­
pirical correlations on which the data analysis and synthesis are 
based. Figures and tables follow to present the recommended 
values, the original data, specimen characterization, and mea­
surement information. At present, we have compiled 182 sets of 
data extracted from some 80 documents in the primary litera­
ture. Distribution of the available data sets is shown in table 1. 

TABLE 1. Available data sets 

Number of data sets 
Material 

n dn/dT lkJ-ne 

MgF2 42 2 7 

C:ll.F'1 44 2Q 

SrF2 13 4 

BaF2 15 12 

CaCh 7 

SrCb 7 

BaCh 6 

In the conclusion, figures are presented in which all the rec­
ommended curves on the refractive index, dnl d A, and dnl dT 
are grouped for visual comparison. The accomplishments in this 
work are discussed and the need for further work is suggested. 

The last section consists of the source references used in the 
extraction of data and/ or information. Only original sources of 
data have been used in the analysis. The effective cut-off date for 
literature research was May 1977, while the earliest referenced 
source was dated 1874. With such a comprehensive compilation 
of information and presentation of rp.!m1t5Ol, t.he aut.hor believes 
that scientists and engineers in the optical trade will find this 
report useful in regard to refractive index and its temperature 
and wavelength derivatives. 

In order to utilize any dispersive medium, spectroscopists 
must have a knowledge of the index of refraction and dnldA for 
all wavelengths transmitted by the medium. Such data are also 
useful to physicists for evaluating theoretical dispersion equa­
tions and for studying the forces between the constituents of the 
crystal. For a transparent medium, the refractive index, n, is 
defined as the ratio of the velocity, c, of electromagnetic radia­
tion of a given waveJength in vacuum to the phase velocity, v, in 
lht' medium. i.e., 

J, .... ')I., c ..... tn. JI.f, D ... ", Vol. 9, No.1, 1980 

n = clv. (1) 

Since the index of refraction of air is about 1.0003, n is conven­
tionally measured with respect to air instead of vacuum and no 
correction is made. In a non-absorbing medium the refractive 
index is a real quantity, while in an absorbing medium a com­

plex index of refraction, N, is used. The complex index is de­
fined as 

N = n + ik, (2) 

where k is the extinction coefficient or absorption index. Both n 

and k are frequency dependent. The real and imaginary parts of 
the square of the complex refractive index are the real and imag­
inary parts of the complex dielectric constant, E, of the medium: 

E = El + iE2 = N2 = (n 2 - k ~ + i2nk. (3) 

The dispersion in an optical material is intimately related to , 
the microscopic structure of the materIal. On the short wave­
length side transmission is limited by electronic excitation, and 
for long wavelengths by molecular vibrations and rotations. The 
width of the transparent spectral range increases as the energy 
for electronic excitation is increased and that for molecular vi· 
brations is decreased. Theoretical and experimental studies on 
ionic crystals indicate that crystals having small ions with strong 
bondmg have a WIde spectral range of transparency. This is true 
for alkali halides and alkaline earth halides. 

Unlike the alkali halides, which form only cubic crystals, the 
alka1i,ne earth halide!; form crystal50l with a variety of structures. 
The four types of structure that are found in the alkaline earth 
halides are indicated in table 2. A review of tables 1 and 2 will 
show that, with the exception of MgF2' only crystals of cubic 
structure have been investigated. 

TABLE 2. Crystal structure of alkaline earth halides 

Material 

BeF2 
BeCI2 
BeBr2 
Beh 
MgF2 
MgCh 
MgBr2 
Mglz 

CaF2 
CaCh 
CaBr2 
f:ll.T2 

SrF2 

SrCh 
SrBrz 
Srh 
BaF2 

BaCb 
BaBrz 
Bah 

I Struot." 

I-Tetr8f<onol. Ortbo,bomb;,. Hmgonal 
I Orthorhombic 

Orthorhombic 
Orthorhombic, Tetragonal 
Tetragonal 
Hexagonal 
Hexagonal 
Hexasona) 

Cubic 
Orthorhombic 
Orthorhombic 
Hp.xAgonlll 

Cubic 
Cubic 
Tetragonal 
Hexagonal 
Cubic 

I 
Cubic, Orthorhombic 

1 Orthorhombic 
i Orthorhombic 

I 
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Calcium fluoride in its naturally-occurring form is known as 
fluorite. It is conventional to describe a crystal as having the 
fluorite structure if its lattice is similar to that of calcium flu­
oride. In a fluorite-structure crystal of a compound A& each ion 
of species A is surrounded by eight equivalent nearest-neigh­
bour ions of species B forming the corners of.a cube with A ::It it!'; 
center. Each ion of species B is surrounded by a tetrahedron of 
four equivalent A ions. More fundamentally, the structure has a 
face-centered-cubic translational group and a space lattice of 
symmetry O~.lf the structure is interpreted in terms ot a primi­
tive cube of side a, it comprises three inter-penetrating face­
centered-cubic lattices. The first is a lattice of species A with its 
origin at the point (0,0,0) and with primitive translational vec­
tors (0, a/2, a/2); (a/2, 0, a/2); (a/2, a/2, 0) in the cube of side 
a. The B species are located on two further lattices with similar 
translational vectors but with origins at (a/4, a/4, a/4) and at 
(3a/4, 3a/4, 3a/4). The site of the A ion has O~ symmetry 
and the site of the B ion has T symmetry. The interstitial site 
again has O~ symmetry, being at the center of a cube of eight 
B ions. The crystal is not piczoc1cctric. 

It is apparent that the fluorite structure provides close contact 
between the different species of atom or ion. Furthermore if the 
ions of species A are sufficiently large, close contact between the 
ions of species B is prevented. 1f the constituent species are 
regarded as hard spheres with radii r(A) and r(B), contact occurs 
between the A and B ions to the exclusion of B-B contact and of 
A-A contact [I] 1 when the radii satisfy the condition 

4.45 > r(A)/r(B) > 0.73. 

The energetic advantages of close contact between dissimilar 
ions suggest that the fluorite structure will be favoured by those 
strongly ionic compounds with formula A& which possess large 
ions of type A. Study of a self-consistent table of ionic radii, such 
as that of Zachariasen [2] summarized in table 3, shows that one 
is unlikely to find a hypothetical compound in which contact 
between A ions could occur. This would require that the A ions 
be exceptionaiIy large, with 

r (A) > 4.45r(B). 

In fact, the A ions are normally relatively small and it is possible 
to find several series of compounds in which the lower limiting 
value is passed, and contact between B ions can occur. For 
example, among the halides of barium one finds that the fluorite 
lattice structure occurs for the smaller halide B ions while the 
iodides possess orthorhombic or sheet-like structures. 

Among the compounds of alkaline earth halides those which 
possess the fluorite structure are, according to Wyckoff [1], 
CaFz, SrFz, BaFz, CaClz, SrC}z, BaCI2. The absence of bromides 
and of iodides may be interpreted in terms of a violation of the 
radius requirement, the anions being relatively too large. It is 
apparent on inspection of table 3 that close contact between A 
and B ions cannot occur for the light cations. 

There were two major reasons why only crystals of cubic 
structure have been investigated. The first is that cubic crystals 

1 Numbers in brackets indicate literature references at the end of this paper. 

TABLE 3. The crystal radii of ions 

Be2+- 0.30 A F- 1.33 A 

Mg2+- 0.65 A CI- 1.81 A 

Ca2+- 0.94 A Br- 1.96 A 

Sr2+- 1.10 A 1- 2.19 A 
Do2+- 1.29 A 

are optically isotropic. It is true that optical anisotropy is highly 
desirable iu a Humber uf :::>pecial u:::>t::::>, but [UI Lht: fablication of 

optical components in general, anistropy of dispersion may 
become an objective. It is therefore understandable that early 
investigations were limited to the cubic crystals,but it is sur­
prising that even at the present age of modern technology our 
knowledge of optical dispersion is still limited to that of cubic 
crystals. With regard to the dispersion ofthe non-cubic crystals, 
little work has been reported. 

The second reason for inattention to non-cubic alkaline earth 
halide crystals is the unavailability of the crystals or their 
undcoirable chemical and physica.l properties, such as hysros­

copy and softness. With advances in the technqiue of crystal 
growth, crystals which do not occur naturally are made available 
in workable sizes. Examples are BeF2 [3], MgC12 (4), and BaBrz 
[5]. However, no measurements on the optical dispersion of 
these crystals are reported. 

The applications of high-power infrared lasers, which are now 
being developed at a rapid rate, are partly limited by the lack of 
suitable transparent optical materials. As a result, much of the 
high-power laser research is directed toward finding adequate 
high-temperature window and dome materials in the wavelength 
regions from 2 to 6 micrometers and near 10.6 micrometers. 
The alkaline earth halides have large transmission ranges 
spreading from the ultraviolet to the infrared and are available 
in large sizes and high purity. They are good materials for photo­
chemists and spectroscopists who are interested in ultraviolet 
transparency, and for laser scientists who are concerned with 
infrAreN tr:'lllsml.<;"ion_ They ::Ire r.on!';iNp.recl gOON winoow mllt.p.r­

ials and are recommended by the National Materials Advisory 
Board [6]. Through the studies of the Advisory Board, crystals 
of fluorite-type are among the serious candidates for laser 
materials. Efforts are being made to improve their mechanical 
strength and thermal endurance without altering their optical 

. properties, particularly the refractive index. 

The available refractive indices of alkaline earth halides and 
their temperature derivatives have been surveyed and studied 
from time to time by a number of investigators, including 
Smalcula [7], Ballard [8), Coblentz [9], to nAme jnst A few_ 

Refractive index data are compiled in a number of handbooks 
such as those sponsored by Landolt-Bornstein [10], American 
Institute of Physics Handbook [11], and Handbook of Chem­
istry and Physics t12j, etc. However, their main concern is to 
provide a general picture through a few particular sets of data. 
The purpose of the present work is quite different from that of 
the above-mentioned works. It has two major aims: (1) to ex­
haustively search the. open literature so that a complete and 
comprehensive bibliographic reference is compiled, and (2) to 
generate recommended values based on the existing experi­
mental data on the refractive index and its temperature deriv-

J. Phys. Chem. Ref. Data, Vol. 9, No.1, 1980 
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ative, so that evaluated and/or synthesized numerical data are 
made available for scientific and engineering use. 

In figure 1, a schematic view of the absorption spectrum of 
a typical alkaline earth halide crystal is shown. At the right, at 
about 30 micrometers, are seen the absorption peaks associat­
ed with optical phonons, while nearer to the left, at about 0.1 
micrometer, are seen the absorption peaks associated with 
excitons. In the transparent region between the two extremes 
the crystal absorbs little light and has a. dispersjon which ('I'm 

be characterized by an optical dielectric constant E 00 ~ no 2, 

where no is the refractive index at short wavelength. In 
absorbing regions of the spectrum, the imaginary part of E is 
non-zero. Hoth the real and imaginary parts of E can be 
obtained from the experimental reflectivity (preferably over a 
wide range of wave-lengths) and the use of the Kramers­
Kronig relation or the Lorentz oscillator model. In optical 
technology, the refractive index is needed only for the tran­
sparent region of the material. One does not have to carry out 
a complicated analysis and calculation to obtain the refractive 
index. Direct methods are available for high precision measure­
ments. The minimum deviation method is usually used to obtain 
the refractive index accurate to the fourth decimal place, and the 
interference Tnpthod to the thirrL 

Scanning the open literature, one finds that in most cases the 
measurements of refractive index were carried out at various 
temperatures and reduced to a reference temperature chosen 
according to the investigatOrs' preference. It is highly desirable 
to reduce the existing refractive index data and to present them 
at a uniform reference temperature. It is therefore important 
that the temperature derivative of the refractive index be made 

available in the form of a function of wavelength based on the 
existing data and theory, so that the users can easily calculate 
the required values over a limited range of temperature. 

The first task in generating recommended values was to ana­
lyze the data on the temperature derivative of refractive index. 
With the analyzed values of dnldT, all the refractive ind'ex data 
were then reduced to the reference temperature of 293 K chosen 
for the present work. The corrected data were then subjected to 
evaluation and critical selection. Least-squares fitting of the §e­

lected data to a given equation was then carried out. 
Recommended values for refractive index (relative to air), 

and wavelength and tern perature derivatives, dnl d A, and dnl dT, 
have been calculated from the correlating equations where 
sufficient experimental values are available. However, for the 
region where experimental evidence is either insufficient or 
poor, only provisional values are provided. Data for the trans­
parent region are presented at integral wavelengths with small 
increment. Intermediate values can be obtained by the follow­
ing linear interpolations: 

(4) 

The second expression in eq (4) is based on the fact that 
dn/dT is relatively independent of temperature over a fairly 
wide range of temperatures. However, the application of this 
expression should be limited to the temperature range 293 ± 
50 K. 

Wavelength, 11m 

Figure 1. Absorption Spectrum of an Alkaline Earth Halide Crystal 
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2. Theoretical Background and Empirical 
Relations 

The study of the propagation of light through matter, particu­
larly solids, comprises one of the important and interesting 
branches of optics. The many and varied optical phenomena 
exhibited by solids include selective absorption, dispersion, 
double refraction, polarization effects, and electro-optical and 
magneto-optical effects. Many of the optical properties of solids 
can be understood on the basis of classical 
electromagnetic theory. 

The macroscopic electromagnetic state of matter at a given 
point is described by four quantities: 

(I) the volume" density of electric charge. 

(2) the volum"e density of electric dipole strength, called the 
polarization, 

(3) the volume density of magnetic dipole strength, called the 
magnetization, 

(4) the electric current per unit area, called the current 
density. 

All of these quantities are macroscopic averages over the micro­
scopic variations due to the atomic makeup of matter. They 
are related to the macroscopically averaged electric and mag­
netic fields by the well-known Maxwell equations [13}. 

Detailed discussion of Maxwell's equations is beyond the 
scope of the present work. What we should bear in mind is 
that the general solution of Maxwell's equations is made up of 
electric and magnetic fields. In the treatment of the inter­
action of light and matter, the light is considered as an oscil­
lating electric field that engulfs the component molecules of 
matter. Each of the molecules may be conSIdered to be a 
charged simple harmonic oscillator. When these "component 
oscillators are driven by the engulfing electric field of the 
light they emit Hl1yel'n,,-Hkf~ "pheri~al wavelets that contrib­
ute to and modify the electric and magnetic fields. In the early 
development of the theory of propagation of light in matter, 
there was no practical alternative to treating the matter as a 
collection of charged harmomc oscillators subject, perhaps, to 
damping forces. Fortunately, the modern developments in the 
theory of matter and its interaction with radiation have shown 
th:.lt thi!'; !,;lmple model has broad utility. and that it can be em­
ployed in the discussion of refractive indices. In this section, 
only a brief summary of results of the theory of the refractive 
index and its temperature derivative is given. 

2. 1 Refractive Index 

Maxwell's theory gives the relationship 

n2 = E = 1 + P (5) 

where n is the refractive index, E the dielectric constant, and P 
the polarizability. If one treats the material as equivalent to a 
collection of harmonic oscillators resonant to radiations of var­
ious wavelengths Ai~ one can derIve [13] the equation 

C" A2 
n

2 
- 1 = I--'-­

i A2 - A~ 
(6) 

where A is the wavelength of the incident radiation, and Ci is a 
constant which depends on the number of oscillators per unit 
volume or the" oscillator strength" of the oscillators-resonant at 
wavelength Ai. Equation (6) is generally called the Sellmeier 
formula. It can be derived by modern quantum theory from 

"more sophisticated models of the solid, with Ai denoting the 
wavelengths of the various absorption bands of the materiaL 

For the transparent region, it was traditionally believed that 
the dispersion formula of the Sellmeier type best fit the ionic 
crystals. The consequence of this was that most of the early 
experimental works adopted eq (6) with the Ai'S and Ci'S 

as adjustible empirical constants chosen only to fit the data, 
with no other experimental and theoretical basis. Nevertheless, 
this equation, if used correctly, gives a good deal of informa­
tion concerning the position of absorption bands, oscillator 
strengths, and the dielectric constant for a static field. 

For the transparent region, eq (6) can be written as 

Terms in the first summation are contributions from the ultra­
violet absorption bands and those in the second from the in­
frared absorption bands. In the infrared region, however, the 
Ai's of uv absorption peaks are much smaller than A and eq 
(7) is reduced to 

(8) 

where foe = 1 + ~ai = fo - ~bi is the optical dielectric con­
stant. 

Real crystals are neither perfectly linear dielectrically, nor 
are they perfectly harmonic. The effect of nonlinearity and 
anharmonicity is to introduce a damping term [14]. Equation 
(8) is extended to become 

b/ .... 2 

E: = f 1 + iE2 = f 00 + L (9) 
j A2_ A]- i/'jA 

Equation (9) is widely used in investigating the infrared 
optical properties of ionic crystals. In the transparent wave­
length region, the effects contributed by absorption bands are 
'negligibly small. In such cases the damping terms can be 
omitted and eq (9) is reduced to the Sellmeier formula. 

In an ideal.application of eq (7), one would need to know 
the wavelength of all of the absorption peaks. This is very 
difficult in practice because of the large number of absorption 
peaks. In fact, only a few absorption peaks are accessible for 
experimental observation. In order to include the effects due 
to unobserved absorption bands on the refractive index in the 
transparent region. an equation similar to eq (7) is used to 
interpret the experimental data: 

(10) 
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where A/s and A/s are the observed wavelength of absorption 
bands. A is a constant which equals the quantity 1 + !,ak 
where ak's are the coefficients of the ultraviolet terms with 
Iv,. '8 much smaller than the wavelengths in the transparent 
region. In the infrared region, the dominant contribution to 
the refractive index in the transparent region comes from the 
fundamental phonons, while other absorption bands contrib­
ute little effect on the refractive index in the transparent 
region. As a result, in most cases, only one or two terms due to 
the predominant contribution are included in eq (10). The 
relationships between the dielectric constants and the coeffi­
cients in the dispersion equation remain with no change: 

(11) 

(12) 

For some materials, experimental data on n are insufficient 
to justify the least-squares fitting. A means should be devel­
oped to obtain reasonable estimates by use of the available 
data for other properties which are related to n. The following 
simplified equation (two-oscillator model) of the Sellmeier 
type is proposed for this purpose: 

where A is an' adjustable parameter, Au the un weighted 
averaged value of the wavelengths of the ultraviolet absorp­
tion peaks, and Al the wavelength of the fundamental infrared 
absorption peak. The adjustable parameter A in eq (13) can be 
determined even if only one measurement of n is available 
because the quantities ~, Cex>, Au, and Al are in general 
available. 

It is clear that the parameter Ea<>, Eo, Au and AI play important 
roles in the calculations of the refractive index. On account of 
this, these parameters were also included in our searches, 
though not in an exhaustive way. Listed in tables 4, 5, and 6 are 
the results of our searches for coo, Co and AI' 

The values of optical dielectric constant listed in table 4 are 
determined either by curve fit of refractive indices to the disper­
sion equation or by Kramers-Kronig analysis of reflection spec­
tra. No method is designed for direct measurement of lex>. As a 
consequence, the accuracy of cex> depends largely on the accura­
cies of input refractive indices and on the spectral range 
covered. It is interesting to note that at a given temperature the 
values of lex> obtained from various sources are in close agree­
ment. Although the values are made available at several temper­
atures, the paucity of data hampers the estimation of tempera­
ture variation of the optical dielectric constant. 

The values of static dielectric constants given in table 5 indi­
cate discrepancies between investigators. Such discrepancies 
can be attributed to the different methods used and the impurity 
contents of the samples. Without question, the results reported 
by Andeen et a1.119] are the best, because the method of substi­
tution is by far the most reliable direct means of measuring the 
static dielectric constant and the samples they used are believed 
to be the purest available. However, the work of Lowndes [15] is 
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important, because not only do his values at room temperature 
agree closely with those of Andeen et aI, but also his measure­
ments cover a wide temperature range, as shown in figure 2. In 
fact. his measurements give the only set of reliable dielectric 
constants as a function of temperature, a very important basis 
for determining the temperature variation of static dielectric 
constants. 

The spectral position of the fundamental optical phonon, AI. 
is an important input parameter in the dispersion equation for 
the materials with scanty infrared data. Among the data listed in 
table 6, the values reported by Lowndes are most reliable a~d 
might be used in our correlation of physical properties to 
calculate the missing refractive indices: However, as the 
values from a number of other papers agree closely with 
Lowndes', the averaged values will actually be used. Lowndes' 
measurements not only are believed to be the most reliable 
ones available but also are used to evaluate the temperature 
variation of AJ• Such variations are indispensible input param­
eters for estimating the temperature derivative of the refrac­
tive index. Figure 3 presents Lowndes results of AI(T). 

The uv absorption of alkaline earth halides is quite complicat­
ed. There are many absorption peaks of about equal strength, 
spreading into a wide uv region from about 0.124 J.A.m down to 
0.04 }Lm. There is no direct measurement of absorption peaks 
available in the vacuum uv region because there experimental 
work is difficult. To estimate the effective wavelength, Au, of 
vacuum uv absorption, we have to rely on the observed far uv 

TABLE 4. Optical dielectric constant of alkaline earth halides 

Material 
Temperature 

(K) 
E.., Author b 

MgF2 . 300 1.9(0)8 Barker fl4} 
300 1.9(e) Barker l14~ 

CaF2 4 2.05 L 
80 2.047 B 

200 2.044 B 
300 2.040±O.OOl B 
300 2.045 K 
300 2.04 L 
350 2.04 L 

SrF2 4 2.08 L 
80 2.07 B 

300 2.07 K 
300 2.07 L 
350 2.07 L 

BaF2 4 2.18 L 
80 2.157±0.OOl B 

300 2.150 B 
300 2.16 K 
300 2.17 L 
350 2.17 L 

a The letters 0 and e in the pal'lmthp!;ps inni~MP thp orrlinary.l'ay ann 

extraordinary.ray, respectively. 
b The capital letters in this column carry the following abbreviations: 

L-Lowndes [JS], 
B-Bosomworth [161, 
K-Kaiser et al [17]. 
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TABLE 5. Static dielectric constant of alkaline earth halides 

Material Temperature 
(K) 

MgF2 300 4.87(0)11 D 
4.6(0) Barker [14] 
4.826±0.01(0) A 

300 \S.4S(e) D 
5.4(e) Barker I14] 
S.SOl±O.Ol(e) A 

300 S.26(p} D 
5.1(p) Kodak {20] 
5.289(p) A 

CaF2 4 6.47±O.03 L 
80 6.38±O.08 B 
80 6.51±O.03 L 

200 6.53±0.08 B 
200 6.66±0.03 L 
300 6.7±0.3 K 
300 6.63±0.08 B 
300 6.81±0.03 L 
300 6.78±O.O3 R 
300 6.35±O.O6 J 
300 6.8120±0.0007 A 

SrF2 4 6.1S±0.03 L 
80 6.04±O.O8 B 
80 6.19±0.O3 L 

200 6.30±0.O3 L 
300 6.6±O.3 K 
300 6.20±O.07 B 
300 6.50±0.03 L 
300 6.48±O.O3 R 
300 6.4679±0.OO06 A 

BaF2 4 6.96±0.03 L 
80 6.56±0.09 B 
80 7.01±0.04 L 

2UU I.lt1:tU.U4 L 

300 7.2±O.4 K 
300 6.94±0.OB B 
300 7.32±O.O4 L 
800 7.22±0.01{. R 
300 7.02±0.O7 J 
300 7.3605±0.OOO7 A 

aThe letters 0, e, and p in the parentheses indicate the ordinary-ray, 
extraordinary-ray, and polycrystaline. 

bToc capital letters in this column carry the following abbreviations: 
D-Duncanson (18), 
A-Andeen et al [19], 
L-Lowndes [15], 
B-Bosomworth {16], 
K-Kaiser et aJ [17], 
R-Rao and Smakula [21], 
J-JVIlt:1; f221. 

reflection spectra. It is accepted that corresponding to each of 
the peaks of a reflection spectrum there is an absorption peak at 
somewhat shifted wavelength; the sharper the peak, the less the 
shift. The far ultraviolet spectra of alkaline earth fluorides have 
been studied by Rubloff [24], Nisar and Robin [25], etc. Rub­
loWs work is used in the present work because his observations 
were made at several discrete temperatures. This feature opened 
the possibility of estimating the temperature variation of Au. 
Figures 4, 5, and 6 show his results for the normal reflection 
spectra of CaF2 , SrF2 and BaF2 crystals in the far ultraviolet. For 
clarity, a vertical shift of 0.0175. respectively, separating the 90 

K spectra (above) and the 400 K spectra (below) from the spectra 
taken at 300 K, were made in thc5e figurc5. According to Rub­

loff, the spectral regions marked in each of the spectra with I, II, 
and III correspond, respectively to: 

I. excitation of an electron from the upper valence bands to 
the lower conduction bands, 
n. excitation of an electron from the outermost core states of 
the metal ion, 
III. interband and ionizing transitions of core electrons. 
Shifts in energy with temperature are observed and are deter­
mined for sharp peaks. The energies of such peaks at various 
temperatures are given in table 7, from which the room tem­
perature effective wavelength, Au, can be estimated. The re­
sults are: Au=O.09315 micrometer for CaF2, Au=O.09566 
micrometer for SrF2 and Au =O;10208 micrometer for BaF2 • 

These values will be used as guidelines in the data analysis. 

2.2. Temperature Derivative of Refractive Index, dn/c1T 

For users of the refractive index, information on the tem­
perature derivative, dnldT, is indispensable. The tempera­
ture dependence of the refractive index of crystals is of con­
siderable interest in connection with a wide variety of optics 
applications. In the area of high-power lasers, dnldTplays an 
important role in thermal lensing problems. A great deal of 
research effort is spent in finding the magnitude of dnl dT and 
its frequency dependence on the laser wavelength regions. 

With regard to the thermo-optical behavior of the alkaline 
earth halides, the existing data are not useful. Much of the 
data is for two materials, CaF2 and BaF2 , and is concentrated 
in limited spectral regions, the visible and near ultraviolet. 
Outside these regions, especially in the infrared, limited data 
are available, a very discouraging fact to workers in laser 
rC:!:Iearch. It i~, therefore, highly dcsirablc to obtain Q thcorcti 

caJ prescription which allows prediction of dnl dT over a wide 
range of wavelengths, based on at most a small number of 
experimental measurements. 

Ramachandran [26] presented a semi empirical theory of 
thermo-optical effects in crystals, in which the dispersion was 
fitted to experimental data, employing a series of oscillator 
fn:~qUt:l1Cjt::::. and btrengthl!i a~ adjufltable palamcten,. A clOflC 

correlation was found between temperature shifts of various 
parameters and those of the fundamental oscillator frequen­
cies. Unfortunately, the parameters chosen were rather nu­
merous and often physically obscure or not unique; no gener­
al prescription was presented for determining their 
temperature variations, which are necessary for calculating 
dn/dT. Teay, Bendow, llnd Mitra [27] introduced a two-oscil­

lator model which accounts for the variation with temperature 
of the energy gap (electronic contribution to dnldl1 and the 
fundamental phenon frequency (lattice contribution to 
dnld1). This model seems to fit the infrared data, but it does 
not agree well with the existing data in the uv region. A some­
what modified approach is to formulate a semi-empirical 
equation which serves the dual purpose of giving a good fit to 
existing data and a reasonable prediction of missing 
information. 

Unlike the case of alkali halides, dnldT data for the alka­
line earth halides are not abundant enough to establish an 
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TABLE 6. Special position of the fundamental optical phonon of alkaline earth halides 
-- ---

Material Temperature Ivro ALO Author b 

(K) (Micrometer) (Micrometer) 

MgF~ 300 22.2, 
24.2, 
40.6(0)8 Baker [14] 

300 18.0, 
25.0(e) Baker [14] 

CaF2 5 37.04±0.19 20.66±0.1O L 
80 37.4S±O.28 B 

100 37.00±0.19 L 
200 37.45±0.19 L 
300 38.9 21.6 K 
300 

I 
38.02±O.19 20.75±O.lO L 

400 38.76±O.19 L 
500 39.53±O.20 L 

SrF2 5 43.76±0.22 2S.19±0.13 L 
80 44.44±0.40 B 

100 43.86±0.22 L 
100 44.64 D 
200 44.2S±0.22 L 
300 45.0S±0.23 25.32±0.13 L 
300 46.1 26.74 K 
300 45.66 D 
400 46.30±O.23 L 
500 47.39±O.24 L 

BaFz S S2.62::!::O.26 28.90:±O.H L 

80 S2.91±0.56 B 
100 52.63±0.26 L 
200 52.91±0.26 L 
300 53.33±0.27 29.07±0.15 L 
300 54.3 30.67 K 
400 54.20±0.27 L 
500 55.56±0.28 L 

BThe letters 0 and e in the parentheses indicate the ordinary.ray and extraordinary.ray, respectively. 
b The capital letters in this column carry the following abbreviations: 
L-Lowndes [15], 
B-Bosomworth [16], 
K-Kaiser et al [17), 
D-Denham et al (23). 
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Figure 2. Temperature dependence of the Static Dielectric Constant of Alkaline 
Earth Fluorides [16J 
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Figure 3. Temperature dependence of the Wavelength of Fundamental Transverse 
Optical Phonon of Alkaline Earth Fluorides (15] 
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Figure 4. Near-Normal Incidence (z6°) Reflectance Spectrum of CaFz Crystal in the Far Ultraviolet [24]. 
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Figure 5. Near-Normal Incidence (~6°) Reflectance Spectrum of SrFz Crystal in the Far Ultraviolet [24]. 
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Figure o. Near-Normal Incidence (.:.6°) Reflectance Spectrum of BaF2 Crystal in the Far Ultraviolet [.24]. 

T ADLE 7. Temperature dependence of the energie~ of ~harp reflectalJct: pt:ak~ 

(after Rubloff) 

observable trend of data among materials. This leaves us no 
choice but to re::;urL Lu the exbling theuries. Furthermore, in 

practical applications, the true dnldT of the material rather 
than the relative dnldT (relative to air) is generally used .. 
Therefore, the true dnl dT is discussed in the present work. 
The following terms appear in various theories of dnldT: 

! Peak energy (eV) I 
Material I 

90 K 300 K 

CaF2 11.18 11.02 
13.04 12.97 
13.93 13.86 
15.53 15.40 
25.10 2:;.0:; 

27.70 27.75 
32.85 32.85 
34.50 34.50 

SrF2 10.60 10.41 
12.02 11.98 
13.71 13.61 
15.86 15.85 
22.47 22.42 
23.56 23.50 
27.14 27.10 
29.70 29.70 

BaF2 10.00 9.80 
12.66 12.44 
14.34 14.20 
17.10 17.08' 

19.19 19.12 
19.89 19.81 
22.13 22.05 
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400K 

10.85 
12.92 
13.79 
15.37 
?SOO 

27.75 
32.85 
34.50 

10.27 
11.91 
13.55 
15.80 
22.37 
23.46 
26.95 
29.40 

9.76 
12.46 
14.24 
17.09 
19.14 
19.80 
22.10 

(1) A constant, A o' representing the total effect of contribu­
tions other than those considered explicitly in other terms. 
(2) A term arising from thermal expansion of the crystal. Var­
ious theories yield the same expression, - 3u (n 2-1), for 
this term; where u is the linear thermal expansion and n the 
refractive index corresponding to the wavelength under 
consideration. 
(3) A term due to thermal shift of the uv resonant wavelength. 
Starting from the two oscillator model, it is found that this 
contribution is 

A4 dA / (e - A ) - __ u (A 2 - A 2)2 
00 Au dT u 

where Au is the effective wav.elength of uv absorption bands. 
In some theories Au is replaced by wg, the frequency corre­
sponding to the gap energy of the crystal. To evaluate this 

term requires knowledge which is in general not accurate or is 
missing. In cases where there are sufficient dnl dT data for 
the uv region, one can determine this quantity through curve 
fitting. We shall consider the quantity 

1 dAu 
(f -A)--

00 Au dT 



REFRACTIVE INDEX OF ALKALINE EARTH HALIDES 175 

lib an adjustable parameter Al in the data-fitting calculation. 
\4) A term due to the thermal shift of the optical phonons. 
This contribution can be evaluated using the expression 

A4 dAI / >'2 >.2)2 (Eo - f )- - (I\. - 1\1 , 
00 AI dT 

where Al corresponds to the wavelength of the TO optical 
phonon. The quantities foe, Eo, and Al are in general available 
in the literature and dAI/dT can be estimated from Lowndes' 
work (see figure 3). Therefore there is no unknown param­
eters in this term. 
(5) A term due to the thermal variation of the transverse effec­
tive charge, e* . This term is proportional to the expression 

Theoretical treatments and direct measurements of de *1 dT 
do not appear to exist. There is therefore no alternative but to 
estimate the effect of this contribution by fitting the dnl dT 
data to the dnldT formula with 

1 de*' 
(Eo- E )---

00 e* dT 

as an adjustable parameter A2. 
The following equation summarizes the five contributions men­
tioned above: 

+ 
2(EO- E",,)A4 

+ ("A2_ A1)2 

(14) 

(J..- ~) 
Al dT 

In the cases of Cai<'2, ~rf<2, and Hat2, the quantities (0, AI, 
and dAI/dT are made available by Lowndes [15], and foe is 
available from the literature. Although Au and dAul dT can be 
p"timatel1 from Rnhloff's [!MJ oh"P.rvMions on thP. reflection 

spectra at various temperatures, it is prefered to determine Al 
through the data fitting for CaF2 and BaF2. For SrF2, uv dnldT 
data are not available, and Ruhloffs results must be used. How­
ever, in the case of MgF2, CaU2, SrCh, and BaCh, such mforma­
tion is not readily available, and no attempt is made to apply the 
dnldTformula. It should be emphasized that equation (14) gives 
the trni> tln.ltlT of thP. mAtp.rial, not that relative-to-air. True 

dnl dT can be determined either by an interferometric method or 
by reduction of relative dnldT values which are usually deter­
mined by the prism method. The following relation is used to 
calculate true dnl dl' from the corresponding relative-to-air 
values: 

tin. (tin) dnA •• 
--~ -- +n--
dT dT relative dT 

dn air I dT is approximately proportional to the volumetric ex­
pansion coefficient of the air [11]. It can be shown that the value 
of dnairl dT is about -1.1 X 10- 6

• Therefore, a correction of 
-1.1 X IO-E>n, should be added to relative dnl dT to obtain the 
true dn/dT. 

3. Numerical Data 

Reference data are generated through critical evaluation, 
analysis, and synthesis of the available experimental data. The 
procedure involves critical evaluation of the validity and ac­
curacy of available data and information, resolution and recon­
ciliation of disagreements in conflicting data, correlation of data 
in terms of various controlling parameters, curve fitting with 
theoretical or empirical equations, comparison of resulting val­
ues with theoretical predictions or with results derived from 
semi-theoretical relationships. Physical optical principles and 
semi-empirical techniques are employed to fill gaps and to ex­
trapolate existing data so that the resulting recommended values 
are internall y consistent and cover as wide a range of each of the 
controlling parameters as possible. No attempt was made to ana­
lyze the thin film data and the regions of strong absorption, 
because Of the scantiness of reliable information. However, ex­
perimental data for such regions are also presented along with 
those for the transparent region in the experimental data tables. 

A number of figures and tables summarize the information 
and give data as a function of wavelength and temperature. The 
conventions used in this presentation, and specific comments on 
the interpretation and use of data are given below. Each subsec­
tion in this section gives all the information and data for a given 
material. The subsections are arranged in the following order: 

3.1. Calcium Fluoride, CaF2 

3.2. Strontium Fluoride, SrF2 
3.3. Barium Fluoride, BaF2 
3.4. Magnesium Fluoride, MgF2 

3.S. Cakium Chloride, CaCb 
3.6. Strontium Chloride, SrCh 
3.7. Barium Chloride, BaCl2 

Presented in each subsection are information and data in the 

following order: 

a text describing the material and discussing the data, analy­
sis. and recommendations. 

a table of recommended (including provisional) values on n, 
dnl d"A, and dnl dT, 

a figure of n, 
a figure of dnl d'A, 

a figure of dnl dT, 
a table of measurement information on n, 
a table of experimental data on n. 
a table of measurement information on dnldT (if any), 
a table of experimental data on dnldT (if any), 
a table for comparison of proposed dispersion equations (if 

any). 

In all figures containing experimental data, a curve number 
corresponds to a data set number assigned in the aceompanying 
table~ on the mea~urcmenl informution and experimental data. 

When several sets of data are too close to be resolved, some of 
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the data sets, though listed in the table, are omitted from the 
figure for the sake of clarity. 

In the figures of index nand dnl dT, the wavelength is plotted 
on a logarithmic scale in order to cover a wide wavelength range 
in a single plot. In the figures for dnldA, both dnl dA and A are 
logarithmically plotted. The tables on the measurement infor­
mation give for each set of data the following information: the 
reference number, author's name (or names), year of publica­
tion, experimental method used for the measurement, wave­
length range covered by the data, temperature range, the de­
scription and characterization of the specimen,and information 
on measurement conditions contained in the original paper. In 
these tables the code designations used for the experimental 
methods for refractive index determinations are as following: 

A Abeles method 
D Deviation method (prism method) 
P Pulfrich or Abbe refractometer 
I Interference method 
T Transmission method 
R Reflection method 
M Immersion method 
H High frequency modulation method 

B Brewster angle method 
C Polarization method 
S Thickness determination method 
L Multilayer method 
F Focal length method 

The methods listed above are arranged in the order of the inher­
ent accuracy or their popularity. The deviation method is the 
most popular and accurate means of determining the refractive 
indices to the fifth decimal place or better. The Pulfrich refrac­
tometer and interference technique can be used up to the fourth 
decimal place. Transmission, reflection, and immersion meth­
ods yield results good to the third place, while the multilayer and 
focal length results are no better than two or three places. For a 
comprehensive yet concise review of all these methods, the 
reader is referred to the text in [8] and [9). 

For some materials, dispersion equations have been pro­
posed in a number of earlier works. In such cases, a table 
listing a few typical proposed equations is given. All equations 
are converted to the form of eq (7) whenever possible so as to 
facilitate a visual comparison. This table is by no means an 
exhaustive collection; however, it gives the reader a general 
picture on the evolution of the dispersion formulas used in the 
calculation of the refractive index. 

In the tablelS of reCOlIlJIIeIlded (indudiu!:5 pwvi:;iuIIal) val­

ues, the values are presented with step-wise increasing incre­
ments in wavelength. The magnitudes of the increments vary 
with the slop~ and curvature of the curve to faciHtate linear 
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interpolations. The following scheme (in units of micrometer 
is uniformly adopted for this presentation. 

Wavelellgth range Increment 

<O.~~O 0.002 
0.30- 0.40 0.005 
0.40- 0.60 0.01 
0.60- l.00 0.02 
l.00- 5.00 0.05 
5.00-10.00 0.10 

10.00-15.00 0.20 
>15.00 0.50 

In the tables, values for each property are given to the same 
number of decimal places in order to show the variations of 
the property and for tabular smoothness; this sh~uld not be 
interpreted as indicative of the accuracy of the values. The 
uncertainties of the tabulated values for the refractive index, 
dn/d"A and dn/dT for each material in different wavelength 
ranges is given in the discussion pertaining to the material. In 
connection with this, the tabulated values are classified as 
"recommended values" or "provisional values". The criteria 
of the classification depend upon the level of confidence in the 
values as given below: 

U ncerlaim y rauge Chu;::;ifit:i:1liuu 

For refractive index: 
;;:; 0.005 recommended 
> 0.005 provisional 

For dnldT (in units of 10- 6 K-l): 
;;:;3.0 recommended 
> 3.0 provisional 

It should be noted that recommendations are made only for 
the bulk materials at 293 K in the transparent wavelength 
region. 

In general, refractive indices obtained by the deviation 
method are reported to the fifth or sixth decimal place. How­
ever, detailed compositions and characterizations of the speci­
mens are usually not clearly given. Since impurities in the sam­
ple and conditions of the surfaces are decisive factors affecting 
the observed results, such highly precise data can not be applied 
to a sample chosen at random. For this reason we do not 
attempt to recommend any particular set of data with the 
reported high accuracy, but to generate the most probable 
values for the pure crystals. As a result, the estimated 
uncertainties for the recommended values on the refractive 
index are· higher than tho~e for the reported data obtained by 
high-precision measurements. In this work, the highest esti­
mated accuracy of the refractive index is to the fourth decimal 
place. 
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3.1. Calcium Fluoride, CaF 2 

Calcium fluoride, one of the fluorite-type crystals, is of consi­
IlI'ruble interest from the experimental and theoretical point of 
vil'w. The compound is ionic but, in contrast to binary NaCl-type 
nvstals, it has a number of structural features associated pri-
1!1;lrily with the presence of two equivalent F- ions in a unit 
fluorite cell. 

Bather pure single crystal calcium fluoride is found in nature 
n nd is called "Fluorite" or "Fluorspar". Calcium fluoride of 
:-imilar purity, but of larger dimen'sions, has been produced by 
controlled freezing of purified molten calcium fluoride after an 
initial scavenging with lead fluoride. Fluorspar is widely used in 
iron foundry operations, the manufacture of primary aluminum 
nnd m~gnesium, as source of fluorine chemicals, for the produc­
t ion of glass and enamels, and innumerable other uses. 

Calcium fluoride has been an important optical material used 
in the design of optical components and systems for many years 
because it occurs naturally in large sizes and many measure­
ments on the refractive index are available. The crystal is trans­
parent in the region from about 0.15 to 15 micrometers. The 
transparent region may be divided into three subregions, in each 
of which CaF2 has useful applications. From 0.15 up to 0.3 
micrometer and from 6.0 up to 15 micrometers the dispersion is 
high and the crystal is used for high dispersion devices, in spite 
of low transmittance at the limits. In the region from 0.3 up to 
6.0 micrometers dispersion is low but transmission is'high, and 
it is therefore used as windows and lenses in optical systems. 

Among the alkaline earth halides, calcium fluoride is the 
most used material. One of the reasons is that it is 'readily avail­
able in large sizes. In the present work we have compiled more 
than thirty data sets. The earliest measurement on the refractive 
index of CaF2 was made by Stefan [28] in 1871. Since then, 
numerous observations were carried out. Among the early active 
investigators are Ruben [32], Paschen [37] and Martens [41]. As 
can be anticipated, the early work was performed in the trans­
parent region by the prism method. As a result, refractive in­
dices of CaF2 in the wavelength region from 0.18 to 9.43 
micrometers -were already available by the turn of the century. 
Coblentz [9]. in 1920, reduced the measured and computed val­
ues of Langley [39], Paschen [3Y] and Rubens [35] to a common 
temperature of 293 K and after careful analysis adopted a table 
of refractive index from a smooth curve drawn through these 
nlltlL Thl~ tllhle of refrll~tivp. innp.'lC Wll" thought to represent the 

most accurate and comprehensive values available in the litera­
ture. Another table of refractive index was compiled by Kohl· 
rausch [95] in 1940, including data in the ultraviolet region. 

It can also be anticipated that refractive indices in the visible 
region are accurate, while those in the invisible regions need 
further verification because of inadequate infrared detecting de­
vices and inaccurate spectral line identification. Most of these 
data have been referenced and compared and quoted in the liter­
ature through the years, but no further measurement in this 
region was made until 1963, when Malitson [48] performed a 
systematic measurement of the refractive index for both natural 
and synthetic CaF2 crystals in the spectral region from 0.22 to 
9.73 micrometers, using the prism method. He found that the 
difference in refractive index of the synthetic and natural 
fluorite is of the order of 3 X 10- 5• This excellent agreement 

between samples demonstrates that the artificial crystal, when 
properly synthesized, should be comparable in refractive 
properties to good natural fluorite. Compared with values of 
Coblentz and Kohlrausch, good agreement is observed in the 
visible region and discrepancies occur in the ultraviolet and 
infrared as expected. Dodge [93] measured refractive indices 
for a sample of hot-forged CaF2 , polycrystaline, in the wave­
length range from 0.25 to 8.0 J.Lm by means of minimum 
deviation method. at two temperatures, 294 K and 307 K. 
Each of the data sets was fitted to a three-term Sellmeier 
equation within a few parts in the fifth decimal place. 
Compared with the single crystal data, it was found that in 
most parts of the wavelength region considered where the 
refractive index of the hot-forged CaF2 is always less than that 
of single crystal. The discrepancies reach to a minimum 
between 0.7 and 0.9 ]..Lm and a maximum discrepancy of 
0.00066 occurs at 0.28 J.Lm and 4.8 J.Lill. Beyond these two 
wavelengths in the ultraviolet and infrared, refractive index of 
hot-forged CaF2 becomes sharply higher than that of a single 
crystal. 

Experimental measurements on the refractive index of CaF2 

in the transparent region were made for the purpose of optical 
l'lppll~lltlon" ~nch ll" opticll! componentlO; llnti ",y",tem ne",ien, pllr. 

ticularly for the ultraviolet and infrared regions. Experimental 
studies outside the transparent region were performed with dif­
ferent purposes in mind. In the ultraviolet region the main inter­
est is to determine the band structure of the crystal. Because of 
high absorption in the vacuum ultraviolet, the optical properties 
in the short wavelength region can only be derived through the 
analysis of reflection spectra. Fabre et al. f49] found, through 
Kramers-Kronig analysis, a strong absorption peak located at 
0.112 micrometer which sets the lower wavelength limit of the 
transparency of CaF2 • Field et al. [52] found, by the oscillator 
fit method, that the absorption peak nearest to the transparent 
region is at 0.119 micrometer. The complexity of absorption 
in the UV region is revealed by further exploration into the 
UV region with higher photon energy. Ganin et al. [53] 
studied the optical properties in the energy range 5-20 e V by 
. Kramers-Kronig analysis of the reflection spectrum. In addi­
tion to the first absorption peak at 0.112 micrometer, he 
observed more absorption peaks with intensities comparable 
to that of the first peak. Further details of the reflection 
spectrum in the UV region were investigated by Rubloffl24], 
with photon energy up to 36 eV, at three tfO>mperlltnrelO; l'lS 

shown in figure 4 and table 7. 
In the far infrared region, the purpose of the majority of stu~ 

dies has been to determine precisely the frequencies of the opti­
cally active lattice vibrations, and the refractive index at long 
wavelength. In the absence of absorption, refractive index at 
long wavelength is approximately the square root of the static 
dielectric constant. Berman et a1. [50] investigated the region 
from 294 to 580 micrometers using the reflection and transmis­
sion method. The resulted refractive indices in the region from 
290 to 580 shown no dispersion within the limits of experimen­
tal error and the averaged value of refractive index, 2.58, is in 
agreement with that calculated from the static dielectric con­
stant. However, dispersion of n occurs in the region from 110 to 
280 micrometers. Kaiser et a1. [17] studied the reflection spec­
trum in the restrahlen region from 10 to 80 micrometers. Two 
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absorption peaks were deduced from the reflection spectrum by 
the Lorentz oscillator theory. The stronger one, at 38.9 micro­
meters, was identified as the optical active TO resonance and the 
other one, about one order of magnitude weaker, is at 30.5. The 
'origin of this weaker absorption was unknown and Kaiser pro­
posed the possibility of a two-phonon combination band involv­
ing the TO mode. However, this weak absorption does not ap­
pear in Lowndes' work [15J in which the reflection spectrum was 
studied by Kramers-Kronig analysis. Since Lowndes may have 
used a purer sample than that used by Kaiser, it is likely that the 
weaker absorption at 30.5 micrometers is due to impurity con­
tents of the sample. 

On the basis of our review of available data, data sets meas­
ured by Maltison [48], Martens [41], and Paschen [40] were 
selected as the basis for reference data generation because of the 
consistency of their results. Malitson used the Sellmeier formula 
to mathematically fit his experimental data. The resulting Sell­
meier formula is listed in table 17, where dispersion quotations 
proposed by various investigators are listed together to fascili­
tate a visual comparison. The optical dielectric constant calcu­
lated-from his equation is 2.04, which is in agreement with those 
obtained from other dispersion equations. However, the static 
dielectric constant bosed on his equation is 5.887, aubl3tantially 

lower than the experimental value, 6.81. This large discrepancy 
is mainly due to a low value of the infrared absorption wave­
length used in his equation. The dispersion equation obtained 
by Martens included three terms due to infrared absorption and 
yielded a value of 6.92 for the static dielectric constant. He used 
as wavelengths of the three absorption bands 24.0, 31.6, and 
40.53 micrometers. The second corresponds to that reported by 

Kaiser et a1. and the third and first correspond to the TO and LO 
mode phonons, respectively. Although these wavelengths are 
somewhat longer than the corresponding but more reliable· val­
ues now available, it is indeed surprising that Martens could 
make a prediction based on the then available refractive index 
data in a limited wavelength range. 

To account for the ultraviolet absorption effects, Malitson 
used two terms, the one with the longer resonant wavelength 
representing the total effect of the first few strong absorption 
peaks and the other representing the effect of the remaining 
absorption. Martens used a single term and a constant to account 
for the effect of ultraviolet absorptions. The first term repre­
sented the total effect of excitations of electrons from the upper 
valence bands to the lower conduction bands, while the constant 
represented the total effect of excitations.of the outermost core 
electrons, the interband and ionizating transitions. 

In the present work, we followed Marten's treatment for uy 
contributions and used the available wavelengths of optical 
phonons for the infrared terms in the dispersion equation. More 
precisely, the equation consists of a constant, one term from uv 
contribut~on8 and two terms from infrared contrihution/!>. The 

following two values were chosen as the wavelengths of.optical 
phonons: 

A LO = 21.18 micrometers (average of two entries in table 6), 
ATO = 38.46 micrometers (average of three entries in table 

6), 

The calculation yielded the following dispersion equation for 
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CaF2 at 29:3 K in the transparent region, 0.15-12.0 micron 
ters: 

n2 = 1.33973 + 0.699131\2 0.119941\2 

",2_ (0.09374)2 + 
~~ - (21.18)2 

(J 

+ 
4.35181 1\2 

1\2 - (38.46)2 ' 

where A is in units of micrometers. 
This dispersion equation closely fits MaIitson's values, wid 

root mean square residual of 2.4 X 10-5 in the spectral regi. 
from 0.22 to about 10.0 micrometers. However, in extendi. 
the use of the equation beyond this region care must be ext 
cised because of the uncertain accuracy with which it represeI! 
effects of the nearby absorption hands. In the infrared regio 
beyond 10.0 micrometers, this equation would be expected to 1 
valid up to 12 micrometers, because absorption bands in f 
infrared regions have little effect on the refractive index in tl 
transparent region. In the ultraviolet region the situation is di 
ferent. The effective wavelength, Au, can be used in represen 
ing the total effect of a number of absorption bands on the rl 
fr;:u~tive index in the transparent region far enough from the fir! 

exciton peak at 0.112 micrometer, but in the spectral range frO! 
0.15 to 0.22 micrometer errors may~rise from. errors in th 
values of Au. which was determined by fitting the available dat 
at wavelengthS longer than U.22 micrometers. An estimate of a 
upper limit on the uncertainties can be evaluated by the follo\\ 
ing equation, obtained by differentiating eq (15) with respect t 
A: 

An 
0.699131\2 

(h2 ,"- A~)2 

where .6. Au = 0.112 - Au. 

(It 

The optical dielectric constant obtained from eq (15) i~ 

2.'03866, in good agreement with that from other work. Th( 
static dielectric constant implied by this equation is 6.511, 
about 0.3 less than Andeen's value (see table 5). This discrep­
ancy is no larger than that is to be expected, since there are still 
many resonant far infrared absorptions, not accounted for by eq 
(15), which make smaHcontributions to the static dielectric con­
stant. The Sellmeier formula is at best an approximation de­
scribing the observed data in the transparent region by neglect­
ing the damping factors in the dispersion equation. Ignoring the 
damping factors effectively reduces the magnitude of the coeffi­
cients of the corresponding terms, and leads to a smaller value of 
the static dielectric constant. 

In addition to the room temperature refractive index, dnldT 
data is needed for evaluation of n at other temperatures. Among 
the. ~lk~linf': Aarth haHrlp.s. ~aldum fluoride is the only material 
for which dnl dT has been frequently investigated. The resulting 
data are given in figure 10 and table 13. It is clear from figure 10 
that discrepancies between investigators are quite appreciable 
at wavelengths longer than that of visible light. However, the 
magnitude of the discrepancies is in the order of 1 to 2 X 10 - 6 

K -1, which is in same order of magnitude of dnair / dT as dis­
cussed in section 2:2. The other source may be due to uncertain­
ties in the determination of refractive indices, because the tern-
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perature intervals used in these experiments are in general less 
Ihan 100 degrees; thus discrepancies of a few units in the fifth 
decimal place or of one unit in the fourth place of the refractive 
indices will give large discrepancies in dnldT. It can be seen 
from figure 10 that the discrepancies become noticeable in the 
region beyond about one micrometer in the infrared. ExperI­
mental errors in measuring refractive indices are likely to be 
large in this region because no photographic method can be 
u~ed. However. among the available data. those reported by 
Lipson et a1. [59], by Harris et a1. [60], and by Tsay et a1. [92] 
were obtained by using an interference method in which dnldT 
was determined directly by observing the changes in the number 
of fringes in a given temperature interval. This method is be­
lieved to be the most accurate metbod for the determination of 
dnldT, but data 'obtained by this method are available only at 
five spectral lines, wavelengths 0.325, 0.4416, 0.6328, 1.15, 
and 3.39 micrometers. 

With the existing data we have no alternative but to use the 
data of Micheli [56], Liebreich [57, 58], and Malitson [48] at 
wiiVdCll-!:5LIJ:; :;hurlt:r than 0.8 micrometer in the determination 

of the coefficients of the constant and ultraviolet terms, neglect­
ing the infrared terms. This approximation is valid because a 
simple calculation will show that the effect of the infrared terms 
on dnldT in the wavelength range mentioned is less than 0.1, 
while the magnitude of dnldT is about 10. Then, by using the 
data of Lipson et a1. [59] and of Tsay et al. [92] in the calculation 
of the coefficients of the infrared terms, we found the equation 
given below, which closely fits the selected data: 

dn 44.9 ",4 
2n-- = -16.6 - 57.3 (n 2 _ 1) + -------

dT [",2- (0.09374)2)2 
(17) 

151.54 ",2 1654.6 ",4 + -----_.+ -------
(38.1J.6)2]2 

Data on the temperature dependence of dnldT have been 
obtained for five spectral lines by Houston et a1. [47], Selezneva 
L68j, Lipson et a1. [59], and Tsay et a1. [92]. The measurement 
information and results of their work are given in tables 15 and 
16 and are plotted in figure 11. A general trend revealed by the 
available data is that in the vicinity of room temperature and 
magnitude of dnl dT increases slightly with temperature. Al­
though available data on dnldTversus temperature are limited 

to a few particular wavelengths, the same trend is likely to hold 
at other wavelengths. A similar effect was noted by Malitson 
(48]. The possible origin of this increase was discussed by lip­
son et aI. and Tsay et aI., with the conclusion that the dnldT of 
CaF2 exhibits a variation with temperature comparable to that of 
the thermal expansIOn coefficient. However, the .relation be­

tween the variation of dnl dT with temperature and the change 
of the thermal expansion coefficient has not yet been established 
for general applications hecause it varies very much with wave­
lengths. For the time being the application of eq (4) to evaluate 
dnldTat temperatures not far from 293 K is recommended. 

Equations (I5) ,and (17) were used to generate the reference 
data given in the table of recommended values. Values of 
dnld", were simply evaluated by the first derivative of eq (15). 
Although the values of n are given to the fourth decimal place 
and those of dnl dT to the first, this does not reflect the 
accuracy and reliability of the results; they are so given simply 
for smoothness of tabulation. However, an overstrike is placed 
to indicate the insignificant part of the value. For the proper 
use of the tabulated values the reader should foHow the 
criteria given below. 

For refractive index: 

For dnldT: 

Wavelength range Estimated 
micrometer uncertainty, ± 

0.15-0.20 0.005 
0.20-0.30 
0.30-0.40 
0.40-9.00 
9.00-10.0 
10.0-12.0 

0.15-0.20 
0.20-0.30 
0.30-1.00 
1.0-6.00 
6.0-10.0 
10.0-12.0 

0.0005 
0.0002 
0.0001 
0.0005 
0.005 

3.0 
2.0 
1.0 
1.5 
2.0 
3.0 
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n TABLE 8. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAUELENGT~ AND 
::r 
= 
? TEMPER~TURE DERIUATIUES FOR CALCIUM FLUORIDE AT 293K* 
10 

~ 
dn!dT -dn/dA dn/dT A -dn/dA dn/dT 0 A -dn/dA A 

12 n -1 lO-oK- 1 n 1-Im- 1 lO-6 K-l 
n llm- 1 lO-6 K-l ; 1-Im l..lm llm llm 

< 
~ 0.150 1.576:[ 3.1079 6.1 0.220 1.4811 0.5819 -6.T 0.290 1.4560 0.2163 -8.~ 
.-0 0.152 1.5709 2.9003 5.~ 0.222 1.4800 0.5623 -6:.2 0.292 1.4556 0.2113 -8.,6 
z 0.154 1.5653 2.7121 4.3 0.224 1.4788 0.5436 -6.3 0.294 1.4552 0.2065 -8.6 0 

:" 0.156 1.560'0 2.5412 3.G 0.226 1.4778 0.5258 -6.4 0.296 1.4548 0.2018 -S.S 
:0 

0.158 1.5551 2.3854 2.9 0.228 1.47S7 0.5088 -6.5 0.298 1.4544 0.1972 -8.7 
co 

1.550"[ 2.3 -S.s -8.7 0 0 .. 160 2.2429 0.230 1.4757 0.4925 0.300 1.4540 0.1928 
0.162 1.546.l 2.1125 1.1 0.232 1.4748 0.4769 -6.? 0.305 1.4531 0.1823 -8.,a 
0.164 1.5420 1.9926 1.1 0.234 1.4738 0.4620 -6.a 0.310 1.4522 0.1727 -8.9 
0.166 1.5382 1.8823 O.S O.23S 1.4729 0.4478 -6.9 0.315 1.4513 0.1637 -8.S 
0.168 1.5345 1.7806 o.T 0.238 1.4720 0.4341 -7.0 0.320 1.4505 0.1553 -9.0 

0.170 1.5310 1.6865 -0.3 0.240 1.4712 0.4211 -7.1 0.325 1.4498 0.1475 -9.T 
0.172 1.5278 1.5994 -0.7 0.242 1.4704 0.4086 -7.2 0.330 1.4490 0.1403 -9.1 
0.174 1.5246 1.5186 -1.1 0.244 1.4696 0.3965 -7.2 0.335 1.4484 0.1335 -9.2 
0.176 1.5217 1.4435 -1.5 0.246 1.4688 0.3850 -7.3 0.340 1.4477 0.1272 -9.3 ;:t 
0.178 1.5189 1.3736 -1.8 0.248 1.4680 0.3739 -7.4 0.345 1.4471 0.1212 -9.3 :r; 

1.5162 -2.1 -7.S -9.4 
r-

0.180 1.3084 0.250 1.4673 0.3633 0.350 1.4465 0.1157 -
0.182 1.5136 1.2475 -2.4 0.252 1.4666 0.3531 -7.5 0.355 1.4459 0.1105 -9.4" 
0.184 1.5112 1.1906 -2.y 0.254 1.'4659 0.3433 -7.6 0.360 1.4454 0.1056 -9.S 
0.186 1.5089 1.1373 -3.0 0.256 1.4652 0.3338 -7.7 0.365 1.4449 0.1010 -9.5 
0.188 1.5066 1.0873 -3.3 0.258 1.4645 0.3247 -7.7 0.370 1.4444 0.OS6? -9.6 

0.190 1.5045 1.0403 -3.5 0.260 1.4639 0.3160 -7.S 0.375 1.4439 0.0926 -9.B 
0.192 1.5025 0.9962 -3.7 0.262 1.4633 0.3075 -7.S 0.380 1.4435 0.0887 -9.5 
0.194 1.5005 0.9547 -4.'0 0.264 1.4627 0.2994 -7.9 0.385 1.4430 0.0851 -9.7 
0.196 1.4986 0.9156 -4.2 0.266 1.4621 0.2916 -8.0 0.390 1.4426 0.0817 -9.? 
0.198 1.4969 0.8787 -4.4 0.268 1.4615 0.2840 -8.0 0.395 1.4422 0.078e! -9.7 

0.200 1.4951 0.8439 -4.6 0.270 1.4609 0.2768 -8.1 0.400 1.4418 0.075t! -9.8 
0.202 1.4935 0.8110 -4.8 0.272 1.4604 0.2697 -8.1 0.410 1.4411 0.0697 -9.8 
0.204 1.4919 0.7798 -4.9 0.274 1.4599 0.2630 -8.2 0.420 1.4404 0.0646 -9.9 
0.206 1.4904 0.7503 -s.T 0.276 1.4593 0.2564 -8.2 0.430 1.4398 0.0601 -9.9 
0.208 1.4889 0.7224 -5.2 0.278 1.4588 0.2501 -8.3 0.440 1.4392 0.0559 -10.0 

0.210 1.4875 0.6959 -5.4 0.280 1.4583 0.2440 -8.3 0.450 1.4387 0.0522 -10."0 
0.212 1.4861 0.6708 -5.5 D.282 1.4578 0.2381 ~8.4 0.460 1.4382 0.0488 -10.1 
0.214 1.4848 0.6469 -5.7 0.284 1.4574 0.2324 -8.4 0.470 1.4377 0.0456 -10.1 
0.216 1.4835 0.6241 -5.8 0.286 1.4569 0.2268 -8.4 0.480 1.4373 0.0428 -lo.T 
0.218 1.4823 0.6025 -5.9 0.288 1.4565 0.2215 -8.5 0.490 1.4368 0.0402 -10.2 
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TABLE 8. RECOMMENDED VALUES ON THE REFRACTIUE INDEX AND ITS WAVELENGTH AND 0 
Q 

'1 TEMPERATURE DERIVATIVES FOR CALCIUM FLUORIDE AT 293K (CONTINUED)* 
< 
~ 
!4 A -dn/dA dn/dT A -dn/dA du/dT A -dn/dA dn/dT 
z n l1m-T 10-6K- 1 n -1 10- 6K-l n l:!m- 1 lO-6K-l 
~ l1m llm 11m llm 
:' 

~ 4.750 1.4019 0.0113 -10.:J 6.700 1.3745 0.0168 -S.:! . 8.900 1.3292 0.0246 -7.1 
co 4.800 1.4013 0.0114 -10.~ 6.800 1.3728 0.0171 -S.3 9.000 1.3268 0.0250 -7 . ..Q. 0 

4.850 1.4007 0.0115 -10 . .,J 6.900 1. 3711 0.0175 -S.2 S.100 1.3242 0.0254 -6.8 
4.900 1.4001 0.0117 -10.3 7.000 1.3693 0.0178 -S • .a 9.200 1.3217 0.0258 -6.7 
4.950 1.39S6 0.0118 -10.3 7.100 1.3675 0.0181 -S.l 9.300 1.3191 0.0263 -6.S 
5.000 1.3990 0.0119 -10.2 7.200 1.3657 0.0184 -S.O 9.400 1.3164 0.0267 -6.3 
5.100 1.3977 0.0122 -10.2 7.300 1.3638 0.0188 -8.9 9.500 1. 3137 0.0271 -6.1 
5.200 1.3S65 0.0125 -10.2 7.400 1.3619 0.0191 -8.8 9.600 1.3110 0.0276 -6.0 
5.300 1.3952 0.0128 -10.r 7.500 1. 3600 0.0194 -S.'7 9.700 1.3082 0.0280 -5.8 :z: 5.400 1.3939 0.0130 -lo.T 7.600 1.3580 0.0198 -8.7 9.800 1.3054 0.0285 -5.6 

:z: 
5.500 1.3S26 0.0133 -10.0 7.700 1.3560 0.0201 -8.S 9.900 1.3025 0.0289 -5.4 !: 
5.600 1.3913 0.0136 -10.]," 7.800 1.3540 0.0205 -8.5 10.000 1.2996 0.0294 -5.2 
5.700 1.3899 0.0139 -S.9 7.900 1.3519 0.0208 -8.4 10.200 1.2936 0.0304 -4.7 
5.800 1.3885 0.0142 -9.9 8.000 1.3498 0.0212 -8.2 10.400 1.2874 0.0314 -4.3 
5.900 1.3871 0.0144 -9.·8 8.100 1.3477 0.0215 -8.1 10.600 1.2810 0.0324 -3.8 

6.000 1.3856 0.0147 -9.:a 8.200 1.3455 0.0219 -8.0 10.800 1.2744 0.0335 -3.3 
6.100 1.3841 0.0150 -9.7 8.300 1.3433 0.0223 -7.9 11.000 1.2676 0.0346 -2.7 
6.200 1.3826 0.0153 -9.l 8.400 1. 3411 0.0226 -7.8 11.200 1.2606 0.0357 -2.1 
6.300 1.3810 0.0156 -9.6 8.500 1.3388 0.0230 -7.7 11.400 1.2533 0.0369 -1.5 
6.400 1.3795 0.0159 -9.S 8.S00 1.3364 0.0234 -7.5 11.600 1.2458 0.0382 -O.S 

6.500 1.3778 0.0162 -9.S 8.700 1.3341 0.0238 -7.4 11.800 1.2380 0.0395 -0.0 
6.600 1.3762 0.0165 -9.4 8.800 1.3317 0.0242 -7.3 12.000 1.2299 0.0408 0.7 

*IN THIS TABLE MORE DECIMAL PLACES ARE REPORTED TH~N WARRANTED MERELV FOR THE PURPOSE OF TABULAR 
SMOOTHNESS AND INTERNAL COMPARISON. FOR UNCERTAIHTIES OF TABULATED UALUES IN VARIOUS WAVELENGTH 
RANGES, SEE THE TEXT OF SUBSECTION 3.1. THE NUMBER OF DIGITS WITH AN OVERSTRIKE IS NOT RELAUENT 
TO THE ACCURACV OF THE VALUES. 
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TABLE 9. MEA5UREMENT.INFORMATION <ON 'THE REFRAdTi\)E,hiD~)(OF'CAl.CIl.If1~LUORIDE(WAUfiENGtHDEPENDENCE) 

REF. AUTHOR(S) , VEAR METHOD 
NO. USED 

28 STEFAN.J.M. 1871 D 

29 SARASIN.t1.E. 1883 D 

30' PULFRICH.C. 1892 P 

31 RUBENS, H. 1892 D 
SNtJl.J,B.W. 

32 RUBENS,~. 1892 D 

33 CARVALLO~M.E. H~93 D 

34 SIMON,H.T. 1894 D 

35 RUBENS,H. 1894 D 

38 RUBENS. H. 1894 D 

WAVELENGTH TEMP. 
RANGE,lJm K 

O.39-0~69 ,294 

,0.,18-0..78 , 293 

0..589 290. 

0.43-8.07 291 

0..43-3.33 291 

0..83-1.85 293 

0.20.-0..77 293 

1.98-6.48 291 

8~9o..;..8.95 291 

,-. ",.-: .-"- -.... ' .... .' 

SPECIFICATIO~5 .,ANIlREI'tARkS· 

NA'~URAL CRVSTAL: '. PRISMAT.ICSPECII1EN';'··NEAR44J)E~'REE ,APEX 
ANGLE;.REFR,ACTIVE INDEXDETER/1INED BV,OEUIATION METHOD FOR 

'5 SPECTRAL LINES; DATA';E:XTRACTED FROM' A TABLE. 

NATURALCRVSTAU PRISMA~~t····SPECIHEN;'· NEA~.' 80riEGRE~~P~X 
ANGLE: . REFRACTIUEINDEK DETERMINEDBV DEVIATIONMETHdDFOR 
24SPEC.TRA,L LINES;: DATAE~RACTEn ,.FRQMA ,TABLE: TEMPERATURE 
NOT GIUEN,293KASSUMED~ 

NATUR~L '.CRVST~L:'PRISMATIC~ECIMEN:"·.NEAk·25.~ DEGR~E . APEX 
ANGLE: REFRACTIUEINDEXDETERMINED BV AN ABBE AUTO 
COLLIMATION METHOD FOR. THE MEAN·, OF SODIUM D' LINES; ,. 'DATA 

~XTRACTED F~~M,A lABL~.. .., ..... ". .... . .. ......., . 

NATURAL CRVSTAU PR1SMAT IC SPECIMEN: NEAR SO 'DEGREE APEX 
ANGLE; REFRACTIVE Ii'IDEXDETERMINED BV MINIMUM DEUIATION 
METHOD FOR 2.5 SPECTRAL LINES: . DATA EXTRACTED ,FROM A TABLE. 

NATURALCRYSTAUPRISMATICSPECIMEtf: NEAR' So. DEGREE APEX 
ANGLE,·S.5CM EDGHREfRACTIVE INOEXDETERMINEOBYMINIMUtt 
DEVIATION METHOD fOR 19 SPECTRAL LINES; DATA EXTRACTED FROM A TABLE. . . . ., . . . , 

NATURAL 'CRYSTAL: PRISMATIC SPECIMEN: NEAR S9DEGREE APEX 
ANGLE;' REFRACTIUE INDEX DETERMINED BV.MINIMUMDEllIATIOI'f 
METHOD FO~ 8 SPECTRAL LINES: DATA EXtRACTED FROM A TABLE: 
TEMPERATU~E NOT GIUEN,293KASSUHEDr A BRIOT FORMULA BEST 
FIT THE RESULTS ALSO GIVEN. 

NATURAL CRYSTAL: PRISMATIC SPECIMEN: DIMENSIONS NOT GIUEN: 
REFRACTIVE INDEXDETERMINE:O By'DEUIATION METI-IOD FOR 37 
SPECTRAL LINES; DATA EXTRACTED FROM ATABLE:'TEMPERATURE 
NOT GIUEN, 293K ASSUMED. 

NATURAL CRYSTAL: PR[Sf1ATIC SPECIMEN: 60 DEGREE APEX ANGLE: 
REFRACTIUE.1NDEXOETERMINEDBY MINIMUM. DEUIATIONMETHOD FOR 
18 SPECTRAL LINES: .. DATA .. EX~RACTED' FROM A TABLE.' 

NATURALCRVSTAL: 'PRISMATIC SPECIMEN: SO DEGREE APEX ANGLE: 
REfRACIIIJE INDEX .OETERMINED '. BY' MINIMUM DEllIATION METHOD>F'OR 
10. SPECTRAL, LINES: DATA EXTRACTED FROM A' TABL~. ' "" , 

" m 
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n TABLE 9. MEASUREMENT INFORMAl ION ON THE REFRACTIVE INDEX OF C~LCIUM FLUORIDE (WAUELENGTH DEPENDENCE) (CONTINUED) ::r 
CI 

~ ,., 
ID 
;4' 

DATA REF. AUTHORCS) . VEAR METHOD WAVELENGTH TEMP. SPECIFICATIONS AND REMARKS ~ 
III SET NO. NO. USED fi!ANGE,l-Im K 1 
< 
~ 10 37 PASCHEN,F. 1894 D 0.88-9.43 291 NATURAL CRYSTAL: PRISMATIC SPECIMEN: NEAR GC DEGREE APEX 
~ ~NGLE; REFRACTIUE INDEX DETERMINED BY MINlMUM DEVIATION 
z ~ETHOD Fa< 34 SPECTRAL LINES; DATA EXTRACiED FROM A TABLE: 
~ TEMPERATURE UNCONTROLLED BUT WITHIN THE RANGE 290-293K; A 
:" ERIOT fORMULA BEST fIT THE RESULTS ALSO GlUEN. 
; 
01) 

11 38 PASCHEN,F. 1895 D 0.88-7.SS 290 NATURAL CRYSTAL: PRISMATIC SPECIMEN; NEAR SO DEGREE APEX 0 

~NGLE; REFRACTIVE INDEX DETERMINED BY MINlMUM DEUIATION 
METHOD fOR 24 SPECTRAL LINES; DATA EXTRACiED FROM A TABLE: 
TEMPERATURE UNCONTROLLED BUT WITHIN THE RANGE 288-291K; A 
~ETTELER FORMULA ALSO GIUEN; THE AUTHOR POINTED OUT THAT 
1HE APEX ANGLE OF THE PRISM IN HIS 1894 WORK MISDETERMINED. 

12 39 LANGLEY,S.P. 190C D 0.78-3.41 293 SINGLE CRVSTAL: PRISMATIC SPECIMEN; NEAR SO DEGREE APEX 
~NGLE, 3OMMX38MM UIEW SURFACE: REfRACTIVE INDEX DETERMINED 
EY DEUIATION METHOD: DATA EXTRACTED fROM A TABLE: 
LNCERTAINTY OF INDEX LESS THAN ONE UNIT OF THE FIFTH ;z: 
rECIMAl PLACE. ;z: 

13 40 PASCHEN,F. 1901 D 0.88-7.07 284 NAiURAL CRYSTAL: PRISMATIC SPECIMEN: NEAR GC DEGREE APEX = 
~NGLE; REFRACTIVE INDEX DETERMINED BV MINIMUM DEUIATION 
tETHOD fOR 18 SPECTRAL LINES; DATA EXTRACTED FROM A TABLE: 
KETTELER FORMULA ALSO GIUEN. 

14 41 MARTENS,f.F. 1901 D 0.18-0.77 291 NATURAL CRYSTAL: PRISMATIC SPECIMEN: NEAR S~ DEGREE APEX 
~NGLE, 54MM HEIGHT, 54X50MM VIEW SURFACE: REFRACTIUE INDEX 
rETERMINED BY DEVIATION METHOD FOR 40 SPECTRAL LINES: DATA 
EXTRACTED FROM A TABLE; A SELLMEIRE TVPE DISPERSION 
EQUATION BEST fIT THE, DATA ALSO GIVEN. 

15 42 MARTENS,F.f. 1902 D 0.50-0.S5 291 NATURAL CRYSTAL: PRISMATIC SPECIMEN: NEAR 60 DEGREE APEX 
ANGLE: REFRACTIVE INDEX DETERMINED BY DEVIATION METHOD FOR 
3 SPECTRAL LINES; DATA EXTRACTED fROM A T~BLE. 

IS 43 PFUND,A.H. 194) B 0.5S 293 CRYSTAL OF UNSPECIFIED TYPE: fRESHLV POLISHED SURFACE: 
REFRACTIVE INDEX DETERMINED BV MEANS OF BREWSTERIAN ANGLE; 
DATA EXTRACTED FROM A TABLE: TEMPERATURE NOT GIVEN, 293K 
fiSSUMED. 

17 44 RAMADI ER-DELBES 1950 I 8.0-15.0 293 SINGLE CRYSTAL; THIN FILM SPECIMEN OF 25-50 MICROMETER ON 
NETALLIC SUBSTRATE: REFRACTIVE INDEX DETERMINED BY' 
lNTERFERENCE METHOD FOR 15 SPECTRAL LINES; DATA EXTRACTED 
FROM A TABLE: TEMPERATURE NOT GIVEN, 293K ASSUMED. 



TABLE 9. MEASUREMENT INFORMATION ON THE REFRACTIUE INDEX OF CALCIUM FLUORIDE (WAUELENGTH DEPENDENCE) (CONTINUED) 

DATA REF. AUTHORCS) VEAR METHOD WAUELENGTH TEMP. SPECIFICATIONS AND REMARKS 
SET NO. NO. USED RANGE, lJm K 

18 45 HEISEN,A. 1961 0.43.0.54 293 THIN FILM SPECIMEN OF WEDGE SHAPED; VACUUM DEPOSITED; 
REfRACTIVE INDEX DETERMINED BV INTERFERENCE METHOD FOR 2 
SPECTRAL LINES; DIGITIZED VALUES REPORTED: REPORTED 
UNCERTAINTV 0.5%: TEMPERATURE NOT GIUEN, 293K ASSUMED: IT 
WAS FOUND THAT THE THIN FILM UALUES AGREED WITH THOSE OF ,., 
THE BULK M~TERIAL. m ... ,., 

19 17 KAISER.W. 1962 R 10.0-80.0 300 SINGLE CRYSTAL: PLATE SPECIMEN: 0.1-5.0MM THICK: HiGHLV 
,. 
n SPITZER,U.G. POLISHED SURFACES: NEAR NORMAL INCIDENT REFLECTION SPECTRUM -4 

KAISER,R.H. OBTAINED: REFRACTIUE INDEX DEDUCED FROM REFLECTION SPECTRUM <: 
HOWARTH,L.E. WITH LORENTZ THEORY: DATA EXTRACTED FROM A SMOOTH CURUE; m 

LORENTZ DANPED-OSCILLATOR DISPERSION EQUATION ALSO GIUEN. Z 
I:J 

20 46 HEILMANN,G. 1963 R 15.0-48.0 293 SVNTHETIC CRVSTAL: PLATE SPECIMEN: 70 DEGREE INCIDENT m 
)( 

REfLECTION SPECTRUM OBTAINED: REFRACTIUE INDEX DEDUCED FROM 0 REfLECTION SPECTRUM WITH FRESNEL FORMULAE; DATA EXTRACTED ... 
FROM A SMOOTH CU~VE. ,. ... 

21 47 HOUSTON,T.W. 1963 D 0.54-1;.85 93 SINGLE CRYST~L; HIGH PURITY: PRISMATIC SPECIMEN: POLISHED ~ ,. 
JOHNSON,L.F. SURFACES FLAT TO 1/2 WAUELENGTH OF 0.535 MICROMETER LINE: ... 
KISLIUK,P. REfRACTIUE INDEX DETERMINED BV MINIMUM DEUIATION METHOD FOR Z 
IJALSH,D.J. 6 SPECTRAL LINES; D~TA EXTRACTED FROM A TABLE. m 

m 

22 47 HOUSTON,T.W. 1963 D 0.54-1.85 298 SIMILAR TO AEOVE BUT FOR 7 LINES AND AT A HIGHER TEMPERATURE. 
,. ,., 

ET AL. -4 
% 

23 48 MALITSON,I.H. 1963 D 0.40-0.77 288 SYNTHETIC CRYSTAL: GROWN BY THE STOCK BARGER TECHNIQUE: % ,. 
PR:SMATIC SPECIMEN: REFRACTIUE INDEX DETERMINED BY ... 

1- DEVIATION ~ETHOD FOR 9 SPECTRAL LINES; DATA EXTRACTED FROM 6 
A -ABLE; ESTIMATED UNCERTAINTY ABOUT 2X10- 5; THIS DATA SET m 

." &It 
:r WAS OBTAINED AT NBS IN 1944. 
~ 
n 24 48 MALITSON,I.H. 1963 D 0.40-0.77 308 SIMILAR TO AEOVE BUT ~T A HIGHER TEMPERATURE OF 308K. :r .. 
~ 25 48 MALITSON,I.H. 1963 D 0.40-0.77 328 .SIMILAR TO ABOVE BUT ~T A HIGHER TEMPERATURE OF 328K. 
~ .. 
="' 26 48 MALITSON,I.H. 1963 D 0.22-9.73 297 SVNTHETIC CRYSTAL; GROWN AT MIT BY D. C. STOCKBARGER: 
0 PR:SMATIC SPECIMEN: NEAR 70 DEGREE APEX ANGLE, 55MMX73MM Q 

1 UIEW SURFACE: REFRA:TIUE INDEX DETERMINED BY MINIMUM 

~ 
DEVIATION METHOD FO~ 46 SPECTRAL LINES; DAT~EXTRACTED FROM 
A TABLE: ESTIMATED JNCERTAINTY ABOUT 2.5XHr ; A SELLMEIRE 

~ TVPE DISPERSION EQU~TION BEST FIT THE DATA ALSO GrUEN. 
z 
p 

i -Q) 

0 ..... 
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~ TABLE 9. MEASUREMENT INFORMATION ON THE REFRACTIVE INDEX OF CALCIUM FLUORIDE (~AUELENGTH DEPENDENCE) (CONTINUED) n :r. 
\I 

!i 
;IU 

~ DATA REF. AUTHOR(S) 'lEAR METHOD WAVELEnGTH TENP. SPtCIFtCATIONS AND REMARKS 
0 
G 

SET NO. NO. USED RANGE,lJm K 

'1 
< 27 48 MALITSOr-l,I.H. 1963 D 0.22-9.73 297 NATURAL CRYSTAL: PRODUCED IN EUROPE: PRISMATIC SPECIMEN; NEAR ~. 

6) DEGREE APEX ANGLE. 50MMX50MM UlEW SURFACE: REFRACTIVE 
~ HIDEX DETERMINED BY MINIMUM DEVIATION METHOD FOR 46 z SPECTRAL LINES; DATA EXTRA~TED FROM A TABLE: ESTIMATED ~ 
::" UNCERTAINTY ABOUT 2.83X10- • 
:0 28 49 FABRE, D. 1964 R 0.10-0.17 293 THIMFILM SPECIMEN OF UARYING THICKNESS: VACUUM DEPOSITED; OCI 
0 ROMAND,J. REFRACTIVE INDEX DETERMINED BY REFLECTANCE OF UARYING 

UODAR, B. THICKNESS; DATA EXTRACTED FROM A FIGURE: TEMPERATURE ~nT 
GIUEN, 293K ASSUMED. 

29 50 BERMAN,L.U. 1984 I 294-512 300 CRYSTAL OF UNSPECIFIED TYPE: PLATE SPECIMEN; REFRACTIVE INDEX 
ZHUKOV,A.G. D~TERMINED CORRESPONDING TO MAXIMA IN THE INTERFERENCE 

C;JRUE OF NORMAL TRANSMITTANCE: DATA EXTRACTED FROM A TABLE. 

30 50 BERMAN,L.U. 1964 I 314-580 300 CRYSTAL OF UNSPECIFIED TYPE: PLATE SPECIMEN: REFRACTIVE INDEX 
ET AL. DETERMINED CORRESPONDING TO MINIMA IN THE. INTERFERENCE ~ 

CURVE OF NORMAL TRANSMITTANCE: DATA EXTRACTED FROM A TABLE. ;s: 
31 16 BOSOMWORTH,D.R. 1967 55-422 80 SINGLE CRVSTAL: IMPURITIES 10-100Xlcr QFE: OBTAINED FROM THE C 

H~RSHAW CHEMICAL CO.: PLATE SPECIMEN: O.3-10MM THICK: 
REFRACTIVE INDEX DETERMINED BY INTERFERENCE METHOD: DATA 
EXTRACTED FROM A FIGURE: DISPERSION EQUATION FOR INFRARED 
ALSO GIVEN. 

32 16 BOSOMWORTH,D.R. 1967 I 150-443 300 SIM[LAR TO ABOUE BUT AT A HIGHER TEMPERATURE OF 300K. 

33 51 HEITMANti,W. 1967 L 0.8328 293 SINGLE CRYSTAL: HIGH PURITY: PRODUCTION OF SCHUCHARDT co.; 
KOPPELMANN,G. VACUUM DEPOSITED: THIN FILM SPECIMEN OF QUARTER WAVELENGTH 

ALTERNATE WITH ZNS AND ZNSE FILMS: REFRACTIVE INDEX 
DETERMINED BV MULTILAYER METHOD FOR 1 SPECTRAL LINES; DATA 
EXTRACTED FROM A TABLE; TEMPERATURE NOT GIVEN, 293K 
ASSUMED. 

34 20 EASTMAN KODAK co. 19?1 D 1.00-11.0 293 POLYCRVSTALLINE: KODAK INFRARED OPTICAL MATERIAL IRTRAN 3: 
DESCRIPTION OF SPECIMEN AND EXPERIMENT NOT GIVEN: 
T~HPERATURE NOT GIVEN, 293K ASSUMED; DATA EXTRACTED FROM A 
T.~BLE COMPUTED BI{ A GIUEN HERZBERGER DISPERSION EQUATION. 

35 52 FIELD,G.R. 1973 0.21-5.19 293 THIS EXPERIMENTAL DATA SET WAS OBTAINED BY THE AUTHORS 
WILKIN50N,G.R. T;ROUGH A PRIVATE COMMUNICATION : NO INFORMATION OTHER THAN 

U~LUES WAS GIVEN; DATA EXTRACTED FROM A TABLE: TEMPERATURE 
NJT GIUEN, 293K ASSUMED: THE AUTHORS, HO~EUER, GAVE THE 
L'JREZT2DAMPED-OSCILLTOR DISPERSION EQUATION. 
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TABLE 9. MEASUREMENT INFORMATION ON THE REFRACTIVE INDEX OF CALCIUM FLUORIDE (~AVELENGTH DEPENDENCE) (CONTINUED) 

DATA REF. AUTHORCS) YEAR METHOD WAVELENGTH TENP. 
SET NO. NO. USED RANGE,~m K 

36 53 GANIN,V.,SIDORIN,U. 1975 R 0.OS-0.25 30e 
KARIN,M.,SIDORIN,K. 
STAROSTrN, N., 
STARTSEI),G. 

37 93 DODGE,M.J. 1976 D 0.25-8.0 29~ 

38 93 DODGE,M.J. 1976 n 0.25-8.0 307 

SPECIFICATIONS AND REMARKS 

SINGLE CRYSTAL: FRESHLY CLEAUED SPECIMEN; NEAR NORMAL 
REFLECTIOH SPECTRUM OBTAINED: REFRACTIVE INDEX DEDUCED FROM 
REFLECTION SPECTRUM WITH KRAMERS-KRONIG RELATION: DATA 
EXTRACTED FROM A FIGURE. 

POLVCRYSTALINE: HOT-FORGED; OBTAINED FROM HARSHAW CHEMICAL 
CORP.; PRISMATIC SPECIMEN WITH REFRACTING ANGLE NEAR SO 
DGREES AND 4CMX5CN FACES; REFRACTIVE INDICES OF 69 SPECTRAL 
LINES MEASURED AND FITTED TO A SELLMEIER TYPE DISPERSION 
EQUATION. 

SIMILAR TO ABOUE BUT REFRACTIUE INDICES OF 47 SPECTRAL LINES 
MEASURED AT A HIGHER TEMPERATURE. 
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TABLE.·10 .. EXPERIMENTALREFRACTIUE. INDt:.J\ur CALCIUMFUJORIDE CWAUELENG;rH DEPENDENCE) ::r 

CD 

if 
10 [WAUELENGTH, A, ~m: TEMPERATURE, T, K: REFRACTIUE INDEX, n] 
~ 
0 A n A n A n A n A- n A n a 
1 

DATA SET 1 < DATA SET 4 DATA SET 5(CONT~) DATASET7(CONT.) DATA SET8(CONT.) DATA SET 10CCO"T.) 
~ T = 294.0 T = 29LO 
~ 1.110 1.4284 0~27S3 1.45927 5.52 1.3931 3.2413 1.41608 
z 0.,397 1..44204 0 .. 434 1.4398 L212 1.4279 0.2801 1.45846 5.70 1 ~3918. 3.5359 1.41378 
~ 0.431 1.43982 0.485 1.4372 1.332 1.4273 0.2818 1.45791 6 .. 02 1.3860 3.8306 1.41122 
~ 0.486 1043709 . 0 .. 589' 1.4340 1.480 1.4267 0 .. 2890 1.45653. 6.48 1.:3798 4.1252 1.40850 .... 
10 0.589 1 •. 43390 0.656 1.4325 1.666 1.4260 0.2990 1..45447 4.4199 1.,40559 • 0 0.687 1 .. 43200 0.807 1.4307' 1.902 1.4248 0.3072 1.45282 . DATASET 9 4 • .7'146 1.40244 

0.850 1 .. 4303 2.221 1.4234 0.3081 1.45265 T =291.0· 5.0092 1.39902 
DATA SET 2 0.896 1.4299 2.663 1.4214 0 .. 3133 .1.45173 5.3039 1.39532 1 

T ::: 293.0 0.950 1,4294 3.332 1.4170 0.3252 1.44988 'G~90 1.:3734 5 .. 5985 L.39145 
1.009 1.4290 0.3345 l..44868 7 .. 14 1.:3693 5.8932 1.38721 

0.1856 1.50940 1.076 1.4286 DATA SET S 0.3403 1.44785 7~3S 1 .. 3654 6.4825 1.37837 
0.1931 1.50205 1~152 1.4281 T = 293~O 0.3486 1.44708 7.64 1.3608 7.0718 1~36806 
0 .. 19881 1.49629 1 .. 240 1.4277 0.3630 1.44547 7.86 1.3570 7~6612 1.35672 
0.20243 1 o 4932S 1 .. 345 1.4272 00637 1.43292 0.4340 1.43968 8.13 1~3510 ··8.2505 1.344£4 
0.20610 1.49041 1.486 1.4267 0 .. 670' 1 .. 43192 0.4678 1.43782 8.34 1.3472 8.8398 1.3307S ;z: 0 .. 20988 1.48768 1 .. 613 1.4260 0.777 1.43096 0.4800 1..43724 8 .. 56 1.3432 9.4291 1 ~31612 
0.21441 1 .. 48462 1.79~ 1.4250 0.878 1.42996 0 .. 48S1 1.43698 8.73 1.3391. ;s: 
0.21935 1.48150 2.019 1.4240 1.009 1.42904 0 .. 5096 ' 1.43614 8.95 L.·334~ DATASET··!1 t:: 
0.22645 1.47'7'62 '2.303 ,1.4224 1.187 1.42804 0.5349 1.43536 T.=290.11 
0.23125 1047517 2.689 1.4205 10444 1.42676 0.5892 1.43379 DATA SET '10 
0~25713 1. 4647S 3.225. 1.4174 1.849 1.42460 O~S5S3 1.43244 T == 29J,.O 0.8840 1 .. 42982 
0.27467 1.45958 4.035 1.4117 0.789' 1~43089 1.1786 1.42787 
0.32525 1.4498(' 4 .. 62 1.408 DATA SET 7 0.8840 1.42996 . 1~375S 1.42690 
0_34015 1.44775 .5~38 1.40.3 T=.293.0 DATASET '8 1.1786 1 .. 42799 1.4733 1 .• 42641 
0.34655 1.4469?, 6 .. 46 1.396 T=291.0 1 .. 3751 1 .. 42699 1.5715 1.42556. 
0.36090 1 .. 44535 8 •• 07 1.378 0.2024: 1 •• 49332 1.4733 10.42653 1.7680 1.425C7' 
0.39681 1.44214 0;,2061 1.49031 1.9Si 1.4241 1 .. 5715 1~42607. 1.9153 1.42437 
O~41012 1.44.t22 DATA SET 5 0.2098 1.48735 . 2.48 ·1.4212 1..6206 1'.;'42592. 1.9644 L42413 

.' 0 .. 48607 1. 437Q5 T == 291e n 0.2144 1.48444 2.66 '104200 '1.7680' 1 .. 42517 2.0626 1.423=9 
0.5.8920 . 1.43394 0.2239 1.47879 .2.93 1 .. 4182 1.9153 1.42438 2 .. .1608 h423C8 
P ~.65618 1.4325(' 0.434 1 .. 4398 0.2329 1.47432 3 .. 22 1~4166 1 .. 9644 1.42412 2~35r3 1.42159 
0.68671 l.43200 O.48S 1.4372 0.2439 1.46961 3~56 .1 ~4135 2.062S 1,;.42363 2,,5537 "1~420S8 
0.71836. 1 .. 43159 0~590. ,1 .. 4340 0 .• 2474 1~4S805 3.70 1 .. 4126 2.1608 il~42317 2.6519 1~4201S 

,0.; 7S040: 1.43101 0.658 1.4325 0.2491 1.46748 ' 3.92 L4107 2 .. 2100 ·! .. 422S7 2.9466 1.418i:6· 
., 0.740 1.;4312 0.2542 1 .. 46572 4.10 1 .. 4093 2 .. 3573 1.42208 3.2413 1.41612 

DATA. SET 3 0 .. 784 1.4308 0.2580 1046450 4 .. 28 1.4069 2 .. 5537 1~42092 3.5359 1 .. 413'79 
T= 2E)0.O 0.;834 1~4304 0;.2608 1.46373 4052 1:84045 2.6519 1.42015 3 .. 8306' 1.41120 

0~5893 
' . . . 0 .. 889 1~4300 0~2S39 1.,.46274 4~71 1.4027 2 .• 7502 1 .. 41969 4.-1252. '1 .. 40855 

1.4399 Oe952 1.4295 0.2677 ·1.48157 4~94' 1.,4000 2 .. 946S l.41823 . 4.7146 1 •. 40238 
. f .. 024 1.~428S . 0 .. 2684 1.48150 5.18·· '1.3970 3~1430 h41704 5 .. 3036 1539529 



TABLE 10. EXPERIMENTAL REFRACTIUE INDEX OF CALCIUM FLUORIDE'(~AUELENGTH DEPENDENCE) (CONTINUED) 

[~AUELENGTH, A, ~rn: TEMPERATURE, T, K: REFRACTIUE INDEX, n] 

A n A n A n A n A n A n 

DATA SET 11(CONT.) DATA SET 12( CONT • ) DATA SET 14 DATA SET 14(CONT~) DATA SET 19 DATA SET 19(CONT.) 
T = 291.0 T = 300.0 

5.8932 1.38719 2.2016 1.422851 0.768 1.43093 40.3 8.11 
6.4825 1.37819 2.2900 1.422328 0.185 1.51024 10.0 1.28 40.7 7.36 
7.0718 1.36805 2.3508 1.422009 0.186 1.50930 DATA SET 15 13.5 1.15 41.0 6.69 
7.6612 l.35680 2.3846 1.421819 0.193 1.50150 T = 291.0 16.9 0.91 41.6 5.99 

2.4160 1.421637 0.197 1.49755 20.0 0.55 42.2 5.45 ,., 
m 

DATA SET 12 2.4496 1.421427 0.198 1.49643 0.508 1.43620 21.2 0.36 43.0 4.98 "II 

T = 293.0 2.9575 1.418182 0.200 1.49547 0.533 1.43537 22.1 0.20 44.2 4.58 
,., 
)II 

3.0430 1.417569 0.204 1.49190 0.643 1.43274 23.7 0.16 45.5 4.26 n 
0.7604 1.431020 3.0900 1.417205 0.208 1.48907 25.8 0.23 47.0 4.01 -4 

<: 
0.7627 1.430996 3.1340 1.416829 0.211 1.48705 DATA SET 16 28.0 0.32 48.7 3.81 m 

0.8162 1.430425 3.2100 1.416356 0.214 1.48480 T = 293.0 30.2 0.35 50.9 3.62 Z 
0.8227 1.430357 3.2610 1.415935 0.219 1.4S167 32.8 0.35 53.9 3.39 c 
0.8538 1.430072 3.3000 1.415621 0.224 1.47911 0.56 1.433 34.8 0.35 56.6 3.25 m 

)C 

0.8658 1.429963 3.4090 1~414827 0.231 1.47533 36.4 0.47 59.3 3.14 0 
0.8992 1.429674 0.242 1.47025 DATA SET 17 37.1 0.75 62.6 3.06 "II 

0.9090 1.429601 DATA SET J3 0.250 1.46732 T = 293.0 37.4 1.15 66.2 3.00 " 0.9135 1.429555 T = 284.0 0.257 1.46490 37.7 1.54 70.0 2.96 ... 
;III: 

0.9232 1.429500 0.263 1.46302 8.0 1.349 37.9 2.03 73.8 2.90 " 0.9357 1.429398 0.8840 1.42989 0.267 1.46175 8.5 1.339 38.1 2.68 76.8 2.85 ... 
0.9443 1.429328 1.1786 J .42798 0.274 1.45976 9.0 1.325 38.2 3.38 80.0 2.85 Z 

m 
0.9759 1.429119 1.4733 J .42652 0.281 1.45806 9.5 1.311 38.2 4.00 m 
1.0041 1.428922 1.5715 1.42608 0.291 1.45586 10.0 1.292 38.2 4.64 DATA SET 20 )II 

1.0728 1.428516 1.7680 1.42515 0.308 1.45257 10.5 1.271 38.4 5.39 T = 293.0 
,., 
-4 

1.1240 1.428175 2.0626 1.42368 0.312 1.45187 11.0 1.253 38.4 6.07 :I: 

1.1399 1.428138 2.1608 1.42317 0.340 1.44774 11.5 1.235 38.4 6.76 15.0 1.02 ::I: 

1.1481 1.428063 2.3573 1.42208 0.358 1.44560 12.0 1.215 38.5 7.34 16.0 1.00 " ... 
!- 1.1833 1.427870 2.6519 J .42032 0.394 1.44231 12.5 1.195 38.6 8.09 17.1 0.93 6 
"V 1.2016 1.427768 2.9466 J .41835 0.410 1.44112 13.0 1.175 38.S· 8.91 18.6 0.79 m 
:r 1.2658 1.427428 3.2413 J .41623 0.434 1.43960 13.5 1.150 38.6 9.64 20.0 0.61 

CII 

-< 
!" 1.3306 1.427107 3.5359 1.41388 0.441 1.43920 14.0 1.124 38.6 10.02 21.2 0.38 
n :r 1.4333 1.426616 4.1252 1.40858 0.467 1.43787 14.5 1.090 38.8 10.65 22.1 0.26 
CD 

~ 1.4692 1.426459 4.7146 J .40242 0.486 1.43706 15.0 1.055 38.8 11.19 23.1 0.20 
:III 1.5734 1.425953 5.3039 J .39531 0.508 1.43819 38.9 11.79 25.0 0.20 
CD 1.6017 1.425812 5.8932 1.38721 0.533 1.43535 DATA SET 18 39.2 12.35 26.7 0.22 :0-
IC' 1.6362 1.425637 6.4825 1.37834 0.546 1.43497 T =-293.0 39.3 11.86 28.2 0.26 
D 

1 2.0000 1.423869 7.0718 J .36810 0.589 1.43385 39.5 11.16 30.0 0.33 
< 2.0536 1.423595 0.627 1.43302 0.4358 1.440 39.6 10.62 31.7 0.26 
~ 2.0556 1.423601 0.643 1.43271 0.5460 1.434 39.7 10.09 33.6 0.20 
~ 2.1172 1.423287 0.S5S 1.43251 39.9 9.50 35.0 0.27 
z 2.1658 1.423035 0.670 1.43226 40.1 8.88 36.0 0.43 
~ 
:" 
; -aD ~ 0 
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n :r TABLE lO. EXPERIMENTAL REFRACTIUE INDEX OF CALCIUM FLUORIDE (L.lAUELENGTR DEPENDENCE) (CONTINUED) III 

~ 
iIIJ [WAVELENGTH. A. vrn; TEMPERATURE, T, K; REFRACTIVE INDEX, n] 
~ 
t7 A n A n A n A n A n A n 
a 
1 
< DATA SET 20(COHT.) DATA SET 22(CONT.) 
~ 

DATA SET 2S(CONT.) DATA SET 26(CONT.) DATA SET 27(CONT.) DATA SET 2S(CONT.) 

~ 36.5 0.65 1.2434 1.4279 0.706518 1.431331 3.7067 1. 41'231 1.5'2952 1.42S1S 0.1218 1.86 
z 37.0 0.96 1.5166 1.4266 0.767858 1.430546 4.258 1.40717 1.7012 1.42535 0.1262 1.79 
!' 
:'" 37.5 1.57 1.8459 1.4247 5.01882 1.39874 1.81307 1.42487 0.1342 1.74 
; 37.7 1.98 DATA SET 26 5.3034 1.39523 1.97009 1.42404 0.1465 1.66 
CD 37.9 2.51 DATA SET .23 T = 297.0 6.0140 1.38544 2.1526 1.42307 0.1553 i.S2 . 
0 38.2 3.03 T := 288.0 6.238 1.38194 2.32542 1.42216 0.1624 1.59 

38.4 3.59 0".228803 1.47633 6.63306 1.37565 2.4374 1.42149 0.1672 1.56 
38.6 3.97 0.404656 1.441573 0.24827 1.46796 6.8559 1.37178 3.3026 1.41564 
38.8 4.59 0.435834 1.439555 0.2537 1.46611 7.268 1.36445 3.422 1 .• 41469 DATA SET 29 
39.0 5.07 0.486132 1.437106 0.26520 1.46232 7.4644 1.36075 "3.5070 1.41400 T = 300.0 
39.1 5.23 0.546074 1.435023 0.28035 1.45827 8.662 1.33496 3.7067 1.41231 
39.5 5.34 0.589262 1.433893 0.296728 1.45465 9.724 1.30757 4.258 1.40717 294.0 2.57 
39.7 5.22 0.656279 1.432545 0.334148 1.44851 5.01882 1.39878 340.0 2.55 
40.1 5.01 0.667814 1.432356 0.34662 1.44691 DATA SET 27 5.3034 1.39523 395.0 2.47 
40.8 4.76 0.706518 1.431763 0.365015 1.44486 T = 297.0 6.0140 1.38544 512.0 2.8S ";r 
41.7 4.54 0.767858 1.430984 0.404656 1.44148 6.238 1.38200 ;r 
42.6 4.37 0.435834 1.43946 0.228803 1.47636 6.63306 1.37566 DATA SET 30 
43.6 4.19 DATA SET 24 0.486132 1.43699 0.24827 1.46798 6.8559 1.37l88 T = 300.0 !: 

44.9 4.02 T = 308.0 0.546074 1.43491 0.2537 1.46614 7.268 1.36450 
46.1 3.86 0.589262 1.43379 0.26520 1.46233 7.4644 1.36076 314.0 2.55 
47.0 3.75 0.404656 1.441378 0.643847 1.43266 0.28035 1.45829 8.662 1.33503 362.0 2.49 
47.9 3.64 0.435834 1.439354 0.656279 1.43244 0.296728 1.45467 9.724 1. 30761 453.0 2.55 

0.486132 1.436894 0.667814 1.43225 0.334148 1.44854 580.0 2.54 
DATA SET 21 0.546074 1.434813 0.706518 1.43165 0.34662 1.44694 DATA SET 28 

T = 93.0 0.589262 1.433683 0.767858 1".43086 0.365015 1.44490 T = 293.0 DATA SET 31 
0.656279 1.432335 0.85212 1.43001 0.404656 1.44152 T = 80.0 

0.5461 1.4378 0.667814 1.432142 0.8944 1.42966 0.435834 1.43949 0.0976 1.81 
0.5890 1.4358 0.706518 1.431553 1.01398 1.42877 0.486132 1.43703 0.1001 1.78 55.18 3.16 
0.8195 1.4324 0.767858 1.430768 1.3622 1.42692 0.546074 1.43495 0.1040 1.69 56.02 3.09 
1.0140 1.4313 1.39506 1.42676 0.589262 1.43383 0.1059 1.60 57.04 3.08 
1.5166 1.4281 DATA SET 25 1.52952 1.42616 0.643847 1.43272 0.1072 1.50 58.30 3.06 
1.8459 1.426S T = 328.0 1. 7012 1.42533 0.656279 1.43247 0.1086 1.60 59.45 3.01 

1.81307 1.42478 0.667814 1.43227 0.1098 1.75 61.12 2.99 
DATA SET 22 0.404656 1.441168 1.97009 1.42404 0.706518 1.43169 0.1113 1.95 62.38 2.98 

T = 298.0 0.435834 1.439143 2.1526 1.42305 0.767858 1.43090 0.1121 2.04 63.89 2.92 
0.486132 1.436680 2.32542 1.42215 0.85212 1.43006 0.1123 2.09 65.83 2.89 

0.5461 1.4352 0.546074 1.434593 2.4374 1.42147 0.8944 1.42967 0.1130 2.11 67.75 2.88 
0.5890 1.4340 0.589262 1.433465 3.3026 1.41561 1.01398 1.42879 0.1146 2.09 69.78 2.85 
0.8195 1.4301 0.656279 1.432114 3.422 1.41469 1.3622 1.42699 0.1169 1.99 71.94 2.82· 
1 .. 0140 1.4291 0.667814 1.4319E2 3.5070 1.41397 1.39506 1.42G81 0.1195 1.92 74.12 2.78 
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.'fABLE·· ••. lO;<.EXPt~itlENTA7REI'~~n:\!E .. ·tN~·~F.~E~!Qr.~~I~.~,. (~AV~~~;:p~E§kNbE) ··~·2okti~)· 
[WAUEL.E:NGTH, ;\ ,1im;TEMP~RATURI::~ T ' .. ~ :.·REFRACTll~.E ... I~P'EX' . ilJ . 

'x· n A n 

DAtA SET 31 (CONT.l ~~TASET34(CdNT~) 

87~87 2.70" .' h.7500 ·.1.4251 
.91.99 2.68 ~.OOOO 1.4239 
97.08 . 2.67 '2.2500 1;4228 

102.56· ·,2:.65 2,.5000 1.4211 
i09.05. 2.63 2.7500 1.4196 
1l6~41 . 2.'6,f '3.000C) 1.4179 
125.00 2.60 '3.2500 1~4161 
135~31 2.59 3.5000 1.4141 
147~49 2~58 3.7500' . L 4120 
162.60. 2.57 4.0000 1.4097 
179.85' 2.56 4.2500 1.4072 

'204.08 2.54: . 4.5000 1.4047 
233.10 2~54 4.7500 "'1.4019 
277.0() 2.54 5.0000 1.3990 
348~02 2~57 5.2500 1'.3959 
421.94 2.56 5.5000' 1.3926 

5.7500 1.3892 
DATA SET 32 E.OOOO 1.3856 

T = 300.0 6.2500 1.3818 
E.5000 1.3778 

'150.15 2.63 6.7500 1.3737 
186.11 2.82 7.0000 1.3693 
184.18 2.61 7.2500 1.3848 
209.64 2.60 . 7.5000 . 1.3800 
241.54 2.60 7.7500 1..3550 
283.28 2.59· 8.0000 1.3498 
348.43 2.58 8.2500 1.3445 
442.47 2.60 8.500.0 1.3388 

8.7500 1.3330 
DATA SET 33 E.OOOO 1.3269 

T = 293.0 8.2500 1.-3208 
9.5000 1.3141 

0.6328 1.:23 S.7500 1.3073 
10.0000 1.30.02 

DATA SET 34 11.0000 1.2694 
T = 293.0 

DATA SET 35 
1.0000 1.4289 T = 293.0 
1.2500 1.4275 
1.5000 1.4263 0.2138 .1.48496 

It n ···x n 

DATA. sEt 35 (CONT ~', ) DATASE:'T36 

O,~2378 . 1.472,15 
T='300.0 

0.2399 '1.47124 0.0588 . 1.27 
0.2S98 1.46100· 0.0608. 1.30 
0.2752 . 1 ~'45954 0~'0630 1.30 
0.2893' 1~45621 0.0652 1.34 
0 .. 2967 1;;45466 0 .. 0668 1~30 
0.3341 1~'44852 ,0.0880 1.21 
0.3345 1~,44847 0~.0700 1.18 
0~4048 1.44148 0.0707 1.24 
0.4358 1.43949 0..0721 1.20 
0.467.8 1~43785 0.0754 1.21 
0.479~ 1.43732. 0.0775 1.23 
0.5085 1.43620 0.0810 1.45 
0.5480' 1.43496 . O • .0855 1.27 
0.5875 Ii 43389 0.0871 1.39 

. 0.6438 1.43272 ,0.0881 1.55 
0.6678 1.43230 '0.0893 1.("0 
0.7065 1.43171 0.0909 1.54 

' 0.7800 1.43080 0.0922 1.55 
Q.8520 1.43007 0.0943 1.51 
0.8943 1.42971 0.0982 1.33 
1.0139 1.42884 .0.1013 2.06 
1.1287,. 1.42815 0.1068 1.48 
1.5295 ·1.42617 0.1088 1 .• 38 
1.8132 1.42484 0.1101 1.46 
1.9700 1.42407 0.1101 2.14 
2.0580 1.42359 0.1118 2.17 
2~3250 1.42216 .0.1180 1.31 
2.7300 1. 41970 0.1228 L.30 
3.0030 1.41786 0.1290 1.?1 
3.2785 1. 41584 0.1476 1.50 
3.5498 1.41368 O.lS06 1.53' 
3.8226 1.41130 0.1834 1.49 
4.0950 1.40876 0.2246 1.44 
4.3687 1.40&04 0.2731 1.42 
4.6425 1.40313 0.3342 1.40 
4.9140 1.40002 0.4412 1.40 
5.1867 ·1~39670 

A 

llATAsn37 
T=2B4 .• 0· 

n' .<X,. 

DATA SET. 38 
T ==30·7.0 

:n·.' 

0.25 1 .. 487298 O. 25.1~467287 
0 .. 28 . L.463886 0 .. 26, i~463871 
0.28 1.458320 0 •. 28 '1. 458292 
0.30 . 1.453986 >0 ~30 1 ~453~49 = 
0~35 1.446520 0.35 1.448470.;; 
0 .• 40 1.~41853 .0.40 1.441798.~· 
0.45. 1.438718' 0.45 1.438659 n 
0 •• 50 1.43849,1 . 0.5Q b43643~~' 

. 0.55· 1 .434845 0.55 1.434788 . rn 
'0.80 1.433585 0.60 . . 1 ~ 43352.,·· z: 
O.65..1~432590 0.65 1.432!?33 c, 
0.70 1.431784 . O. 70 L.431728:~· 
0.75 1~431117 ()-75 1.431060' 0 
0.80 1.430551 0.8.0 1.430495·~· 
0.85 1;.430063 . 0~851.430008 ,... . 
0.90 1.429634 0.90 1.429579 '. .~ 
0.95 1.429251 0 .95 1.42919~)i-
1.00 '1. 428903 . 1.00 1. 428848. c: 
1.10 1.428285 1.10,· 1.428230 ~ 
1. 20 1 .427735 1 .20 1. 427682. rn: 
1.40 1.426744 1.40 1.426691~· 
1.60 1~425803 1.60 1.425752 =" 
1.80 1~424853 1 •. 80 1.424802 X,, 
2.00 1.423881 2~ 001.423812 ;: 
2.20 1.422810 2 .• 20 1.422762 r-
2.50 1~421098 2~50 1.421052.· 6 
3. 00 1.417838 3. 0 Q 1.417794 cr 
3.50 1.414017 '3.50 1~413978 
4.00 1.409608 4.00 1.409571 
4.50 1~404579 4.50 1.404547 
5. 00 1.398912 5 .. 00 1 .398883) 
5.50 1.392582 5~50 1.392554 
S.OO 1~385561 6~00. 1.385533 
.S.50 1.377821 6.50 L 377791.-
7.00 1.369330 7.00 1.389295 
7.; 50 1.360 0517.50 L~~60009 
8.00 1.349945.8.00 l'~349a~2 

.~ 
CA; 



194 H.H. LI 

J j I I I I I I 

- - ("I') 

+ 

- C\I 

N 

-- 0 -
~ - en 0:: 

W 
l-

E] - a:> W 
L 
0 
0:: - r0- W -.x:: 

- lO r. 
I-
C!J 
Z 
W 

- U) ...J 

~ 
a: 
~ 

-' - ::t-
D 
!E Q D --<l + >< <> 
>-
UJ 

W 
> 
O::: ...... C\JO")::t"lf.)U) - ('I') 
:::> 
u 

- C\I 

I I I I I 1 J 1 o 

'X30NI 3AIIJ~~~3~ 

J. Phya. Chem. a.f. Data, Vol. 9, No.1, 1980 



~ 
." 
:T 
'< ,. 
n 
:T 
CD 

P ,., 
CD 
:to 

~ 
1 
< 
~ 
~ 
z p 
~ 

; 
! 

DATA 
SET NO. 
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REF. 
NO. 

54 

54 

54 

54 

54 

54 

TABLE 11. ME~SUREMENT INFORMATION ON THE REFRACTIUE INDEX OF CALCIUM FLUORIDE (TEMPERATURE DEPENDENCE) 

AUTHORCS) 

BARBARON,M. 

BARBARON,M. 

BARBARON,M. 

BARBARON,M. 

BARBARON,M. 

BARBARON.M. 

YEAR METHOD ~AUELENGTH TEMP. 

1951 

1951 

1951 

1951 

1951 

1951 

USED RANGE,~m K 

D 

D 

D 

D 

D 

D 

0.548 

0.54S 

0.548 

0.54S 

0.54S 

0.548 

81 

123 

173 

223 

273 

293 

SPECIFICATIONS AND REMARKS 

SINGLE CRVSTAL: PRISMATIC SPECIMEN; 80 DEGREE APEX ANGLE. 
1.2CM HEIGHT: REFRACTIUE INDEX DETERMINED BV MINIMUM 
DEUIATION METHOD FOR THE SPECTRAL LINE 0.548 MICROMETERS; 
DATA EXTRACTED FROM A TABLE. 

SIMILAR TO ABOUE BUT AT A HIGHER TEMPERATURE OF 123K. 

SIMILAR TO ABOUE BUT AT A HIGHER TEMPERATURE OF 173K. 

SIMILAR TO ABOUE' BUT AT A HIGHER TEMPERATURE OF 223K. 

SIMILAR TO ABOUE BUT AT A HIGHER TEMPERATURE OF 273K. 

SIMILAR TO ABOUE BUT AT A HIGHER TEMPERATURE OF 293K. 
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T n 

DATA SET 1 
A. = 0.546 

81.0 1.4377 

DATA SET 2 
A = 0.546 

123.0 1.4374 

DATA SET 3 
A = 0.546 

173.0 1.4369 

DATA SET 4 
A = O.54S 

223.0 1.43631 

DATA SET 5 
A = 0.546 

273.0 1.43565 

DATA SET 6 
A = 0.546 

293.0 1.43538 

H.H.lI 

TABLE 12. EXPERIMENTAL REFRACTIVE INDEX OF CALCIUMfLUORlDE (TEMPERATURE DEPEH 

[~AUElENGTHJ A, ~m; TEMFERATURE, T, K; REFRACTIVE INDEX, nJ 
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~ TABLE 13. MEASUREMENT INFORMATION ON THE TEMPERATURE DERIUATIUE OF REFRACTIUE INDEX OF C~LCIUM FLUORIDE (UAUELENCTH DEPENDENCE) 
~ 

~ 
1:7 
D 

1 DATA REF. AUTHORCS) YEAR METHOD WAUELENGTH TEMP. SPECIFICATIONS AND REMARKS 
< SET NO. NO. USED RANGE,llJl K 
~ 
:0 
z 1 28 STEFAN,J.t1. 1871 D 0.39-0.59 330 NATURAL CRVSTAL: PRIS~ATIC SPECIMEN: NEAR 44 DEGREE APEX 
!> ANGLE: DN/DTDETERMINED FOR 3 SPECTRAL LINES USING THE 
~ INDICES MEASURED AT 294 AND 366K; DATA EXTRACTED FROM A 
:0 TABLE. 
CD 
0 

2 30 PULFIUCH, C. 1892 P 0.43-0.6G 333 NATURAL CRVSTAL: PRISMATIC SPECIMEN; NEAR 25.5 DEGREE APEX 
ANGLE: DN/DT DETERMINED FOR 4 SPECTRAL LINES USING THE 
INDICES MEASURED AT 294 AND 372K: DATA EXTRACTED FROM A 
TABLE. 

3 55 REED,J.O. 1898 P 0.43-0.S6 332 NATURAL CRYSTAL: PRISI1ATIC SPECIMEN: NEAR 29.33 DEGREE APEX 
ANGLE: DN/DT DETERM[NED BY AN ABBE AUTO COLLIMATION METHOD 
FOR 4 SPECTRAL LINES: ONLY DN/DT REPORTED IN THIS P~PER; 
DATA EXTRACTED FROM A TABLE. 

4 55 REED,J~O. 1898 P 0.43-0.66 340 SIMILAR TO ABOUE BUT AT A HIGHER TEMPERATURE OF 340.1K. :.: 
5 55 REED,J.O. 1898 P 0.43-0.66 42S SIMILAR TO ABOUE BUT AT A HIGHER TEMPERATURE OF 42S.1K. :.: 

!: 
6 55 REED,J.O. 1898 P 0.43-0.66 50S SIMILAR TO ABOVE BUT AT A HIGHER TEMPERATURE OF 50S.2K. 

7 55 REED,J.O. 1898 P 0.43-0.66 551 SIMILAR TO ABOUE BUT AT A HIGHER TEMPERATURE OF 550.7K. 

8 55 REED.J.O. 1898 P 0.43-0.66 600 SIMILAR TO ABOUE BUT AT A HIGHER TEMPERATURE OF 599.7K. 

9 55 REED.J.O. 1898 P 0.43-0.S6 S58 SIMILAR TO ABOUE BUT AT A HIGHER TEMPERATURE OF S58.2K. 

10 5S MICHELI,E.J. 1902 D 0.18-0.59 334 NATURAL CRVST~L; PRISMATIC SPECIMEN: NEAR SO DEGREE APEX 
ANGLE, 38MMK23MM UIEU SURFACE; REFRACTIUE INDEX DETERMINED 
BY DEVIATION METHOD: DN/DT DETERMINED FOR 24 SPECTRAL LINES 
USING THE INDICES MEASURED AT 295 AND 373K; DATA EXTRACTED 
FROM A TABLE; ONLY DN/DT REPORTED I~ THIS P~PER. 

11 57 LIEBREICH,E. 1911 D 0.58-6.50 333 NATURAL CRVST~L; PRISMATIC SPECIMEN: NEAR 29 DEGREE APEX 
ANGLE; 1.8 eM HEIGHT, 2.0 CM EDGE; REFRACTIUE INDEX 
DETERMINED BV DEVIATION METHOD: DN~DT DETERMINED FOR 11 
SPECTRAL LINES USING THE INDICES MEASURED Al 287 TO 347K; 
DATA EXTRACTED FROM A TABLE: ONLY DN/DT REPORTED IN THIS 
PAPER: ESTIMATED UNCERTAINTV ABOUT 14 • 

12 57 LIEBREICH,E. 1911 D 0.S4-S.50 317 SIMILAR .TO ABOVE BUT FOR 9 SPECTRAL LINES AND A DIFFERENT 
TEMPERATURE INTERUAL. 



TABLE 13. MEASUREMENT INFORMATION ON THE TEMPERATURE DERIUATIUE OF REFRACTI~ INDEX OF CALCIUM FL~!DE 
(WAVELENGTH DEPENDENCE) (CONTINUED) 

DATA REF. AUTHlR(S) YEAR METHOD WAVELEf'CTH TEMP. SPECIzICATIONS AND REMARKS 
SET NO. NO. USED RANGE,llm K 

13 58 LIEBREICH,E. 1911 D 0.58-7.10 267 NATURAL CRVSTAL: PRISMATIC SPECIMEN: REFRACTIUE INDE~ 
DETERMINEr BV DEUI~TION METHOD: DN/DT DETERMINED FeR 12 
SPECTRAL LINES USI~G THE INDICES MEASURED AT 241 TO 293K: 
DATA EXTRPCTED FRO~ A TABLE: ONLY DN/DT 'REPORTED IN THIS 
PAPER. 

lIG 
m 

14 48 MALITSON.I.H. 1963 D 0.40-0.77 298 SVNTHETIC C~VSTAL: G~OWN BV THE STOCKBARGER TECHNIQUE: Oft 
~ PRISMATIC SPECIMEN: REFRACTIUE INDEX DETERNINED BV ,. 

DEUIATION METHOD: ON/DT DETERMINED FOR 9 SPECTRAL LINES n 
USING THE INDICES ~EASURED AT 288 AND 30BK; DATA E~TRACTED -t 

< FROM A TAELE. m 

15 48 MALITSON,I.H. 1963 D 0 .. 40-0.77 318 SIMILAR TO ~BOUE DN/DT DETERMINED FOR 9 SPECTRAL LINES USING Z a THE INDICES MEASURED AT 308 AND 328K. m 
)( 

IS 48 MALITSON,I.H. 1963 D 0.22-9.73 292 SYNTHETIC C~YSTAL: GROWN AT MIT BY D. C. STOCKBARGER: 0 
PRISMATIC SPECIMEN: NEAR 70 DEGREE APEX ANGLE, 55MNX73MM 

.,.. 
UIEW SURF~CE: REFRACTIVE INDEX DETERMINED BV MINIMUM ,. ... 
DEUIATION METHOD: DN/DT DETERMINED FOR 46 SPECTRAL LINES ~ 
USING THE INDICES MEASURED AT 287 AND 297K: DATA E~TRACTED ,. 
FROM A TAELE. ... 

Z 
m 

17 93 DODGE,M.J. 1976 D 0.25-8.0 300 POLVCRVSTALINE; HOT-FORGED: OBTAINED FROM HARSHAW CHEMICAL m 
CORP.; PRISMATIC SPECIMEN WITH REFRACTING ANGLE NEAR 60 ,. 
DGREES ANI 4CMX5CM FACES; REFRACTIUE INDICES MEASURED AT :III' 

.of 
TEMPERATURES 294 K AND 307 K: DATA EXTRACTED FROM ~ FIGURE. ::z: 

::z: 
18 59 LIPSONtH.G. 1978 1 0.63-3.39 310 SINGLE CRYSTAL: DISC SPECIMEN: 1.90CM DIAMETER, lCM 10 2.5CM ,. ... TSAV,V.F. THICK: DN/DT DETERMINED FOR 3 SPECTRAL LINES BY OBSERUING a 

!- BENDOW,B THE INTERFERENCE FRINGE CHANGES AND THE CORRESPOND1NG m 
"V LIGOR,P.A. TEMPERATURE CHANGES: DATA EXTRACTED FROM A TABLE; tit 
:r 
'< UNCERTAIN1V OF DN-'DT ABOUT O.6Xl0~6K-l. 
!' 
n 19 59 LIPSON,H.G. 1976 I 0.63-3.39 330 SIMILAR TO FBOUE BUT AT A HIGH~R TEMPERATURE OF 330K; :r 

" iI ET AL. UNCERTAINlY OF DN-'DT 0.5X10- K- 1 • 
~ 

" 20 59 LIPSON,H.G. 1976 I 0.63-3.39 350 SIMILAR TO ~BOUE BUT AT A HIGH~R \EMPERATURE OF 350K: :to 

0 ET AL. UNCERTAINTV OF DN-'DT 0.5XIO- K- . 
D 

1 21 60 HARRIS,R.J. 1977 I 0.63-3.39 318 POLVCRVSTALLINE: OBTAINED FROM THE HARSHA~ CHEMICAL co.: 
"f- JOHNSTON,G.T. PLATE SPECIMEN: DN/DT DETERMINED DIRECTLV FOR 3 SPECTRAL 
:- KEPPLE,G.A. LINES BV OBSERUING THE FIZEAU INTERFERENCE FRINGE CHANGES 
~ KROK,P.C.,MUKAI,H. AND THE CORRESPONDING TEMPERATURE CHANGES: MEASUREMENTS z 
~ MADE FROM 298 TO 338K, THE AUERAGED UALUES OF DN/DT ~ERE 
:" GIUEN; DATA EXTRACTED FROM A TABLE. 
:0 -! ..0 

..0 
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DATA REF. 
SET NO. NO. 

22 92 

TABLE 13. MEASUREMENT INFORMATION ON THE TEMPERATURE DERIUATIUE OF REFRACTIVE INDEX OF CALCIUM FLUORIDE 
(WAUElENGTH DEPENDENCE) (CONTINUED) 

AUTHOR(S) YEAR METHOD WAVELENGTH TEMP. SPECIFICATIONS AND REMARKS 
USED RANGE.}.1m K 

TSAV.V.F. 1977 I 0.32-3.39 310 SINGLE CRYSTAL: DISC SPECIMEN; 1.90CM DIAMETER. 1.27CM THICK; 
LIPSO/'f,H.G. DN/DT DETERMINED BY OBSERVING THE INTERFERENCE FRINGE 
LIGOR,P .. A. CHANGES AND THE CORRESPONDING TEMPERATURE CHANGES DATA 

EKTRACTfD ~ROM A FIGURE: UNCERTAINTV OF-DN/DT ABOUT 
1.OX1(j K- • 

~ 

8 

:c 
:s: 
!: 



TABLE 14. EXPERIMENTAL TEMPERATURE DERIUATIUE OF REFRACTIVE INDEX OF CALCIUM FLUORIDE (~AUELENGTH DEPENDENCE) 

["'~VELENGTH. A, 11m: TEMPERATURE, T. K: TEMPERATURE' DERIUATIVE OF REFRACTIUE INDEX, dn/ dT. uf 6 
K-

1
] 

It dn/dT A dn/dT A dnjdT A dn/dT A dn/dT A dn/dT 

DATA SET 1 DATA SET 8 DATA SET 10(CONT.) DATA SET 12(CONT.) DATA SET lS(CONT.) DATA SET lS(CONT.) 
T :: 330.0 T :::: 508.2 

0.208 -5.82 2.0 -7.44 0.486132 -10.70 2.32542 -8.5 
0.397 -12.4 0.436 -L2.67 0.211 -6.01 3.16 -7.82 0.546074 -11.00 2.4374 -8.5 
0.486 -12.3 0.486 -L2.8I 0.214 -6.37 4.2 -7.67 0.589262 -10.90 3.3026 -8.2 
0.589 ' -12.4 0.589 -L3.I8 0.219 -6.55 5.3 -S.02 0.656279 -11.05 3.422 -8.1 

0.656 -13.32 0.224 -6.96 8.5 -8.13 0.667814 -10.85 3.5070 -8.0 ~ 

DATA SET 2 0.231 -7.32 0.706518 -11.10 3.7067 -7.8 m 
~ 

T = 333.0 DATA SET 7 0.257 -8.11 DATA SET 13 0.767858 -11.10 4.258 -7.5 ~ 

T :::: 550.7 0.274 -8.55 T = 267.0 5.01882 -7.3 ~ n 
0.434 -10.39 0.288 -8.84 DATA SET 16 5.3034 -7.2 .... 
0.486 -10.87 0.438 -13.78 0.298 -9.04 0.589 -8.8 T = 292.0 6.0140 -7.0 < 
0.589 -11. 04 0.486 -L3.87 0.325 -9.48 1.0 -10.7 6.238 -7.0 

m 

0.656 -11.18 0.589 -l4.32 0.340 -9.64 1.5 -8.9 0.228803 -6.2 6.63306 -6.9 Z 
c 

0.656 -L4.43 0.361 -9.79 1.9 -8.8 0.24827 -7.0 6.8559 -6.7 m 

DATA SET 3 0.441 -10.28 2.2 -8.5 0.2537 -7.5 7.268 -6.5 >< 

T :::: 332.0 DATA SET 8 0.480 -10.35 2.75 -7.3 0.26520 -8.1 7.4644 -6.4 0 

T :::: 599.7 0.5(J8 ";10.56 3.3 -6.0 0.28035 -S.4 8.662 -6.0 
~ 

~ 
0.436 -10.57 0.589 -10.89 3.75 -5.7 0.296728 -8.8 9.724 -5.6 ... 
0.486 -10.67 0.436 -14.43 4.75 -5.4 0.334148 -9.2 ~ 

0.589 -10.92 0.486 -14.56 DATA SET 11 5.75 -6.9 0.34662 -9.4 DATA SET 17 ~ ... 
0.656 -11.11 0.589 -L4.93 T = 333.0 6.75 -7.1 0.365015 -9'.6 T = 300.0 Z 

0.656 -15.08 7.1 -6.9 0.404656 -9.8 m 

DATA SET 4 0.589 -11.11 0.435834,-10.0 0.26 -1.3 m 
~ 

T = 340.1 DATA SET 9 0.64 -11.13 DATA SET 14 0.486132 -10.2 0.27 -1.4 ~ 

T = 658.2 0.9 -10.31 T = 298.0 0.546074 -10.4 0.28 -2.0 
.... 
% 

0.436 -10.74 1.2 -10.40 0.589262 -10.4 0.29 -1.2 % 

0.486 -10.83 0.436 -15.21 1.25 -10.29 0.404656 -9.75 0.643847 -10.4 0.29 -2.9 ~ 

0.589 -11.03 0.486 -15.35 1.3 -10.18 0.435834 -10.05 0.656279 -10.4 0.30 -2.6 ... 
!-

6 
." 0,656 -11.14 0.589 -15.84 2.0 -9.32 0.486132 -10.60 0.667814 -10.5 0.31 -3.2 m 
~ 0.656 -16.04 3.16 -8.81 0.546074 -10.50 0.706518 -10.5 0.33 -2.8 ." 

'< 
~ DATA SET 5 4~2 -8.31 0.589262 -10.50 0.767858 -10.6 0.34 -1.5 
/") 
:r T = 426.1 DATA SET 10 5.3. -8.21 0.656279 -10.50 0.85212 -10.6 0.38 -3.6 
• T = 334.0 6.5 -7.87 0.667814 -10.70 0.8944 -10.6 0.42 -4.3 
~ 
10 0.436 -12.15 0.706518 -10.50 1.01398 -10.5 0.44 -4.2 

~ 0.486 -12.24 0.185 -2.96 DAT~ SET 12 0.767858 -10.80 1.3622 -10.0 0.57 -4.4 
c 0.589 -12.63 o. J86 -3.13 T = 317 .. 0 1.39506 -S.9 0.58 -4.3 
0 0.656 -12.71 0.193 -4.02 DATA SET 15 1.52952 -9.6 1.03 -5.1 
0' .. o. J97 -4.51 0.64 -9.27 T = 318.0 1.7012 -9.4 1.14 -2.8 
< 
~ 0.198 -4.64 0.9 -8.36 1.81307 -9.1 1.40 -3.7 

!J 0.200 -4.93 1.2 -7.79 0.404656 -10.12 1.97009 -8.9 1.57 -3.4 

z 0.204 -5.38 1 .. 25 -7.92 0.435834 -10.55 2.1526 -8~7 1.74 -4.4 
~ 
:' 
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TABLE 14. EXPERIMENTAL TEMPERATURE DERIVATIVE OF REFRACTIVE INDEX OF CALCIUM FLUORIDE (WAVELENGTH DEPENDENCE) (CONTINUED) 

tI-lAUELENGTH. A. 11m: TEMPERATURE, T. K; TEMPERATURE DERIUATIUE OF REfRACTIVE INDEX, dn/ dT. 10- 6 K- 1 ] 

A dn/dT A dn/dT 

DATA SET 17CCONT.) DATA SET 20 
T = 350.0 

2.13 -3.S 
2.66 -3.1 0.6328 -12.7 
3.37 -4.8 1.15 -13.1 
3.43 -4.1 3.39 -12.4 
3.55 -4.6 
3.67 -5.4 DATA SET 21 
3.79 -4.0 T = 318.0 
4.34 -3.4 
5.31 -Q.3 0.S328 -13.1 
5.41 -2.1 1.1S -13.4 
5.50 -1.3 3.39 -12.8 
5.59 -[).3 
5.89 -2.4 DATA SET 22 
5.98 -2.2 T = 310.0 
6.0S -3.0 
6.41 -3.0 0.325 -10.5 
6.41 -3.8 0.4416 -11.4 
6.63 -3.1 0.S328 -11.9 
6.74 -2.7 1.15 -12.0 
6.85 -1.5 3.39 -ll.S 
6.97 -2.4 
7.33 -2.5 
7.72 -2.4 
8.13 -4.7 
8.28 -7.2 

DATA SET 18 
T = 3l0.l) 

0.8328 -11.8 
1.15 -12.0 
3.39 -11.5 

DATA SET 13 
T = 330.[) 

0.6328 -12.4 
1.15 -12.6 
3.39 -12.0 
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FIGURE 11. TEMPERATURE CERIVATIVE aF REFRRCTIVE INDEX aF CALCIUM FLUORIDE (TEMPERATURE DEPENDENCE). 
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~ ABLE 15. MEASUREMENT INFORMATION ON THE TEMPERATURE DERIUATIUE OF REFRACTIUE lNDEX OF CALCIUM FLUORIDE (TEMPERATURE DEPENDENCE) 
~ 
z 
~ 
:' 

:0 
CD o 

DATA REF. 
SET NO. NO. 

2 

3 

4 

5 

£:) 

7 

47 

S8 

S8 

sa 

59 

92 

92 

AUTHOR(S) 

HOUSTON.T.I-J. 
JOHNSON,L.F. 
KISLIUK,P. 
I-JALSH.D.J. 

SELEZNE~A.A.M. 

SELEZNEIJA,A.M. 

SELEZNElJA, A.M. 

LIPSON,~.G. 
TSAV,V.F. 
BENDOI-J,E 
LIGOR.P.A. 

TSAV,Y.F. 
LIPSON,f-l.G. 
LIGOR.P.A. 

TSAV,V.F. 
ET AL. 

'lEAR METHOD ~AUELENGTH TEM~. SPECIFIC~TIONS'AND REMARKS 

19S3 

lSSS 

19S5 

1969 

1978 

1977 

1977 

USED RANGE,Vm K 

D 

r 

I 

0.5481 93-233 SINGLE CRVSTAL; HIGH PURITY; PRISMATIC SPECIMEN: POLISHED 
SURFACES FLAT TO 1;2 WAUELENGTH OF 0.535 MICROMETER LINE: 
REFRACTIVE INDEX DETERMINED BV MINIMUM DEUIATION METHOD: 
DN/DT DETERMINED USING INDICDES MEASURED AT 93 TO 293K. FOR 
0.54G1 MICROMETER; DATA EXTRACTED FROM A TABLE. 

O.SSG 213-573 SVNiHETIC CRYSTAL: PRODUCED IN THE SOUIET UNION; WELL 
ANNEALED: DN/DT DETERMINED BY INTERFERENCE METHOD: 
EMPIRICAL FORMULA PROPOSED FOR CALCULATION OF DN/DT: DATA 
EXTRACTED BY EVALUATING A· GrUEN EQUATION. 

0.589 213-573 SIMrLAR TO ~BOVE BUT FOR WAVELENGTH 0.589 MICROMETERS. 

0.48S 213-573 SIM:LAR TO ~BOVE BUT FOR WAVELENGTH 0.488 MICROMETERS. 

1.15 300-3S0 SINGLE CRVSTAL: DISC SPECIMEN: 1.S0CM DIAMETER, lCM TO 2.5CM 
THICK; DN/DT DETERMINED BV OBSERUING THE INTERFERENCE 
FRINGE CHPNGES AND THE CORRESPONDING TEMPERATURE CHANGES; 
DATA EXTRPCTED FROM A FIGURE: UNCERTAINTV OF DN;DT ABOUT 
o . 5X 10 - E) k- . 

0.8328 100-3S0 SINGLE CRVSTAL: DISC SPECIMEN: 1.90CH DIAMETER, 1.27CM THICK; 
DN;DT DETERMINED BV OBSERVING THE INTERFERENCE FRINGE 
CHANGES AND THE CORRESPONDING TEMPERATURE.CHANGES DATA 
EXTRACTED FROM A FIGURE: UMCERTAINTV OF DN;DT ABOUT 
1. OXI0- 6K-l • 

0.325 100-340 SIMILAR TO ~BOUE BUT FOR ~AUELENGTH 0.325 MICROMETERS; 
UNCERTAINTY OF DN/DT 1.0Xl(,-sK-l. 

:-: 
;t 
": 



TABLE L6. EXPERIMENTAL TEMPERATURE DERIVATIVE OF REFRACTIVE INDEX or CALCIUM FLUORIDE (TEMPERATURE DEPENDENCE) 

n.rAVELENGTH, A, llm: TEMPERATURE, T, K; TEMPERATURE DERIVATIVE OF REFRACT'IUE INDEX. dn/ dT, 10- 6 K -1 ] 

T dn/dT T dn/dr T dn/dT T dn/dT T dn/dT 

DATA SET 1 DATA SET 3(CONT.) DATA SET 5eCONT.) DATA SET seCONT.) DATA SET 7(CONT.) 
A = 0.546 

488.0 -13.10 357.009 -13.445 345.1 -12.9 166.0 -7.7 
93.0 -6.6 513.0 -13.40 347.9 -12.7 168.8 -7.9 
133.0 -9.2 538.0 -13.7~ :lATA SET 6 3t.9.7 -12.8 170.7 -7.5 
173.0 -11.) 563.0 -14.01 A = 0.632 353.4 -12.7 171.6 -7.2 
223.0 -13. J 353.7 -13.2 309.0 -]0.5 ~ 

293.0 -16.0 DATA SET 4 LOl.5 -5.2 357.1 -12.5 312.6 -11.1 m -n 
A = 0.486 1l0.7 -5.8 313.6 10.9 ~ 

~ 
DATA SET 2 L13.5 -5.7 DATA SET 7 318.2 -10.5 Q 

A = 0.656 213.0 -9.43 L14.4 -5.9 A = 0.325 319.1 -10.8 < 238.0 -9.75 L17.2 -5.7 319.2 -10.3 m 
213.0 -9.8S 263.0 -10.07 l20.9 -6.3 99.0 -4.0 321.0 -10.8 Z 
238.0 -10.L6 288.0 -10.39 L24.6 -6.5 H2.6 -4.6 322.8 -10.7 c 
263.0 -10.46 313.0 -10.71 L29.2 -6.9 106.3 -4.9 324.6 -11.2 m 

288.0 -10.76 338.0 -11.03 L32.9 -6.9 lU8.1 -5.2 324.7 -10.4 >< 
313.0 -11.~6 363.0 -11.35 L38.4 -6.6 109.9 -5.3 324.6 -11.3 0 -n 
338.0 -11.36 388.0 -11.67 L41.2 -7.1 113.7 -4.8 328.4 -10.3 ~ 
363.0 -11.S6 413.0 -11.99 L46.8 -7.9 117.3 -5.2 330.1 -11.9 ~ 

388.0 -11.96 438.0 -12.3: L52.3 -8.0 119.1 -5.4 330.2 -11.3 ~ ,. 
413.0 -12.26 463.0 -12.63 LSO.S -8.1 122.8 -5.7 333.0 -11.0 ~ 

438.0 -12.56 488.0 -12.95 163.4 -8.3 126.5 -5.7 334.7 -11.9 Z 
463.0 -12.86 513.0 -13.27 167.1 -8.3 128.3 -6.0 335.7 -11.6 

m 
m 

488.0 -13.16 538.0 -13.59 LS8.9 -8.4 130.1 -6.7 ,. 
513.0 -13.46 563.0 -13.9: l72.S -8.5 131.0 -6.S ~ ..... 
538.0 -13.76 l74.4 -8.4 133.9 -5.8 X 
563.0 -14.06 DATA SET 5 303.7 -12.7 135.7 -6.0 X 

A = 1.15 307.4 -12.8 137.6 -5.9 ~ 
~ 

!- DATA SET 3 311.9 ~12.0 139.4 -6.2 a 
." A = 0.589 303.174 -12.230 313.7 -11.7 142.1 -6.5 m 
::r 307.054 -12.376 317.4 -11.6 143.0 -6.7 en 
'< ,. 

213.0 -9.74 309.508 -12.508 318.4 -U.8 144.9 -6.8 
n 238.0 -10.05 313.753 -12.195 323.0 -12.1 145.8 -7.0 ::r 
CD 263.0 -10.35 315.796 -12.283 325.7 -12.3 147.6 -7.5 ~ ,.. 288.0 -10.S6 318.855 -12.355 325.8 -12.5 149.4 -7.6 
CD 313.0 -10.96 324.966 -12.426 330.3 -11.6 151.3 -7.1 =" 
0 338.0 -11.27 327.820 -12.484 331.3 -12.2 153.2 -7.0 
D 363.0 -11.57 331.692 -12~541 334.9 -12.0 155.0 -6.8 1 
~ 

388.0 -11.88 333.523 -12.540 335.0 -12.4 159.6 -7.2 
:- 413.0 -12.18 339.647 -12.744 339.6 -12.5 160.6 -7.2 
!O 438.0 -12.49 342.706 -12.817 340.5 -11.9 162.4 -7.3 , 463.0 -12.7'9 350.656 -12.960 344.2 -12.5 163.3 -7.S 

~ 

i 
..., 
0 

0 UI 
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TABLE 17. COMPARISON OF DISPERSION EQUATIONS PROPOSED FOR CaF2 

Source 
Wavelength and 

Temperature Ranges 
Dispersion Equation 

).. in #lm; V in cm-1 

Carvallo, M. E. 
1893 

Paschen, F. 
1894 

Paschen, F. 
1895 

Paschen, F. 
1901 

Martens, F.F. 
1901 

Kaioscr, W •• 
Spitzer. W. G., 
Kaiser, R. H •• and 
Howarth, L.E. 
1962 

Malitson. I. H. 
1963 

Eastman Kodak Co. 
1971 

Field. G. R. and 
Wilkinson, G. R. 
1973 

Dodge, M.J. 
1976 for hot-forged 
sample 

Present work 
1977 

0.63-1. 851lm 
293 K 

0.88-9.43 Ilm 
291.0 K 

0.88-7.66 J.Lm 
290 K 

0.88-7.07 J.Lm 
284 K 

0.18-0.77 J.Lm 
291 K 

1Q-00 Ioltn 

0.23-9.7 #lm 
297 K 

1.0-11.0 IJm 
293 K 

O. 2138-5.187 ~ 
293 K 

0.25 - 8.0 J.L!D 

0.15-12.0 ~ 
293 K 

~ "" 0.490335 - 0.0007138351,-2 + 0.0015841,2 -

- 0.000001042 1,-4 

where 1, = ~ 
n 

~ = 0.490133 - 0.00067877 1,-2 + 0.0016894 ;.,2 -
n 

- O. 000001578 1,-4 

where 1, =~ 
n 

2 - 2 03882 0.00621828 _ 0 00 1 9 7 '\2 -n -. + ).,2 _ 0.007706 • 3 9 8 1\ 

- 0.0000029160 X4 

n2 "" 2.03913 - ).2~· ~~~~!~84 - 0.0032055 )...2 -

- 0.000002894 X4 

2 0.677860 X2 0.160020 )..2 
n '" 1.361140 + A2 _ (0.0950790)2 + A2 _ (24.0)2 + 

+ 0.193620 f 4.527470 )...2 
X2 - ( 31.61 + A2 - ( 40.52605) 2 

'Y.V IJ. a 
2nk :: !:: 41Tp. 1.1. 2 (2 2)2 1 2 2 

ill Vi - V + 'Yi V Vi 

2 _ 0.5675888 A2 0.4710914 A2 
n - 1 + X2 _ (0.050263605) 2 + A2 _ ( 0.1003909) 2 + 

3.8484723 )..2 
+ X2 - (34.649040)2 

= 1 4278071 + 2.2806966 x 10-3 _ 9.1939015 X 10-5 _ 
n. X2 _ 0.028 (X2 - 0.028) 2 

- 1.1165792 X 10-3 )..2 - 1.5949659 X 10-' )..4 

41r p. (1.1. 2 - 112) 11.2 
2 2 1 1 1 

n -k =£oo+r (lIl-J)2)2+ rllj2tJ2 

41TPi (Yi lIi
3 11) 

2nk = ~ ~(II-i'll'"2 ---tJ2"",):'"II2-:"+-:YZ""--II--'
i 
2r-1I'"'112"-- b 

A. X2 
n2 :::: 1 + -,; -..... .... 1......"......_---

1 );.2 - Xi2 

2 0.69913 ]..1 O. 11994 ~ 
n :::: 1. 339'73 + ').2 _ (0.09374)2 + )..2 _ (21.18)2 + 

+ 4.35181 )..2 
>.'1. - (99.1.6)2 

a· i== 1,2; 41TP1=4.20. 4WP2= 0.40; V1 = 257 em1, 112= 328cm- 1; 'Y1::: 0.018, 'Y2= 0.35; ((Xl=:: 2.045. 

b i = 1, 2, 3; 411 Pi = 0.370, 4 '1T P2 = O. 032, 411 Ps = 0.036; Vt == 266.0, 112 = 328.0, lis ::: 83500.0; 'Y1 ::: O. 052, 
)""2 - O. D50, ra - ().130; Ceo - 2. :318. 

c At 294 K. At ::: O. 98584551, ~ == O. 05290246, As 
At := 0.07218116, A.z = O. 14114719, Xs 

At 307 K, At 0.97066991, At 0.06792205. A3 
Xl ::: O. 07115659, ~ = 0.13670627, ~ 

J. Phys. Chem. Ref. Data, Vol. 9, No.1, 1980 

4.2816899, 
36.465937; 

4.1634415 
35.984292. 



REFRACTIVE INDEX OF ALKALINE EARTH HALIDES 207 

3.2 Strontium Fluoride, SrF2 

Strontium fluoride, one of the fluoride-type crystals, is of 
~'"!liderable interest from the experimental and theoretical 
tr.jllt of view. The compound is ionic but, in contrast to NaCl­
~ ,If' erystals, it has a number of structural features associated 
'timarily with the presenceof two equivalent F- ions in a unit 
Pi",IL 

Strontium fluoride crystal has a large electronic forbidden 
~~)lllnd therefore the fundamental absorption is found to be in 
{thl' vacuum ultraviolet beyond 10 e V. As a consequence, trans­
c'>im"ncy of the crystal extends into ultraviolet region to as low as 
:{) 12 micrometer. This makes strontium fluoride a material use-
JIl/ in fabrication of optical components for vacuum ultraviolet 
inv.~stigations. 

The strontium fluoride crystal belongs to the space group O~ 

find is expected to have one infrared active transverse optical 
mode (TO) of vibration. The corresponding strong resonant ab-
1>orption occurs at about 46 micrometers. However, the long 
wllvelength limit of transparency for optical usages is about 20 
III icrometers. 

Although the crystal is transparent from 0.12 up to 20 
lllicrometers, only in the region 0.3-7 micrometers is the disper­
"jon low and the transmission high. Less transmission and higher 
di!;persion are found near the low and high limits. From the 
point of view of optical applications, the crystal is a good win­
llow material for wavelengths from 0.3 to 7.0 micrometers, 
/I nd is a preferred material of dispersion devices, such as 
prisms, for regions near the ultraviolet and infrared limits of 
I he crystal. 

Having low dispersion and high transmission in the spectral 
region of 2-6 micrometers, being not hygroscopic, having a high 
uptical figure of merit and having better mechanical properties 
than the alkali halide5, the 5hontium fluoride cry~taU~ among 

I he serious candidates for laser window materials. The wide­
!'Ipread use ofSrF2 as a host crystal in laser applications encour­
IIged attempts to grow single crystals with low impurity content. 
However, difficulties were experienced in the growth of pure 
crystals because of the low electronic mobility of conduction 
electrons in the crystal. Synthetic material of high purity is now 
(;ommercially available or may be made by reacting the purified 

oxide or chloride with gaseous HF. Single crystals ofSrF2 can be 
grown by using the· Stockbarger-Bridgman technique if ade­
Iluate precautions are taken to eliminate oxygen and water from 
t.he atmosphere of the growing process. The crystal cleaves read­
ily along [1,1,1] planes which meet to form < 1,1,0> cleavage 
edges. The cleavage is of value in the alignment of specimens. 

It would be misleading to think that the optical properties of 

SrF2 have been extensively studied and that experimental data 
are readily at our disposal. A quick scan of the data will show 
that there are ~ide gaps and large discrepancies: see figure 12 
and tables 19 and 20. 

Strontium fluoride is receiving considerable attention since it 
has a nearly ideal host lattice for paramagnetic ions. The ionic 
radius of Sr++ (1.10 A ) is closc to those of the ions of thc rllrc­

earth group and certain elements of the actinide group. Stron­
tium fluoride doped with up to one percent of some foreign ions 
demonst"rates observable fluorescence. Because of this, some 
investigations have been directed toward finding evidence of 

interactions between electronic transitions and lattice vibrations 
of this host crystal. Data from this work are concentrated near 
the restrahlen region. Only one set of data is available for the 
refractive index in the infrared region from 15 to 80 micro­
meters: Kaiser et al. [17]. The accuracy of this set of data is open 
to question because it was deduced from the reflection spectrum 
by classic dispersion theory. However, the spectral positions 
obtained for the fundamental absorption peaks were in agree­
ment with those obtained from other sources. In addition, the 
static dielectric constant derived from the dispersion equation 
agrees with their own experimental values, which in turn agree 
with measurements of Andeen et al. [19] and of Lowndes [15]. 
This additional evidence positively support the correctness of 
their positions for the infrared absorption peaks. 

At the other extreme, research activities were directed toward 
finding the electronic structure of the crystal. Since strontium 
fluoride has a large forbidden gap, much of the work was carried 
out in the vacuum ultraviolet. Lukirskii et a1. [63] measured the 
refractive index for the wavelength region from 0.002 to 0.112 
micrometer, Niser et al. [25] for 0.03 to 0.1234 micrometer and 
Ganin et al. [53] for 0.06 to 0.25 micrometer. Since all of them 
obtained their results by reducing the observed reflection spec­
tra, discrepancies among their results are to be expected. How­
ever, all these studies yield similar structures for the spectrum 
of the refractive index in the vacuum ultraviolet, as shown in 
figure 12. 

With regard to the refractive index in the transparent region, 
0.3 to 7.0 micrometers, it is unfortunate that data are available 
only through four experimental investigations. Refractive in­
dices for the wavelength region between 0.4046 and 0.7678 JLm 
were determined by Malitson· at three different temperatures, 
288 K, 305 K, and 328 K, and were published by Smakula [94]. 
Refractive indices for the mean of the sodium D lines and for 4.5 
micrometer5 were reported by Wulff et a1. [62] and by Gi5in 

[64], respectively. Gisin's values, which were obtained for thin 
films of various thickness, are expected to be lower than that of 
the bulk crystal. The only data set shich covers a wide transpar­
ent region from 0.37 to 10 micrometers is a set of preliminary 
data by the OPTOVAC company, compiled by Dickison [65]. As 
the data set was presented in a coarse diagram, values read from 
thia diagram carry large uncertainty, particularly in the near 

ultraviolet region where the plotted diagram curves most. As a 
result, the values read from the diagram are not adequate for 
data analysis. In addition, Dickison quoted two values for re­
fractive indices at wavelengths 4.0 and 10.0 micrometers. The 
value at 4.0 micrometers is 1.44 (for a Harshaw grown crystal) 
which differs considerably ft:om that read from the OPTOV AC 
diQ~rQm, about 1.41. Thc value at 10.0 micrometers is 1.36, 
which is consistent with the value from the diagram. Therefore,' 
we are left only one set of reliable refractive index values in the 
visible region by Malitson. The value 1.36 at 10.0 micrometers, 
though not accurate, will be used to evaluate the coefficients for 
infrared terms. 

From this brief review of available data, it may appear that we 
lock data to make recommendationa. However, we arc not pre­

vented from making reasonable predictions because we do have 
information on infrared absorption peaks, the static dielectric 
constant, the optical dielectric constant and the available refrac­
tive indices in the visible region by Malitson and at 10 microm-

J. Phys. Chem. Ref. Data, Vol. 9, No.1, 1980 
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eters from OPTOV AC diagram. A correlation of these quantities 
through the dispersion equation is possible. Since reliability of 
the predicted value depends largely on the reliability of these 
parameters, a careful selection of the available data for these 
parameters plays a decisive role in making recommendations. 

The available data on the optical and static dielectric con­
stants and the wavelength of the fundamental optical phonon for 
SrF2 are given in tables 4, 5, and 6, where values reported by 
different authors were grouped to facilitate an easy comparison. 
From these table, the parameters at room temperature are 
chosen: 

Eo = 6.4679 ± 0.0006 (Andeen et a1.), 
ALO = 26.03""m, average of two entries in table 6, 
ATO = 45.6 ± 0.6 "" m, average of three entries in table 6. 

Furthermore, two facts were observed in the study of CaF2 and 
BaF2 : the value of the constant term in each of the dispersion 
equations is the same, 1.33973, and the effective wavelength of 
the ultraviolet absorption band in each case agrees closely with 
that estimated from Rubloffs work. Assuming that this is also 
the case for SrF2 , the coefficient of the ultraviolet term can 
easily be determined. As the contributions of the infrared terms 
to the refractive index in the visible region are negligibly small, 
the uv coefficient can be obtained by including the first two 
terms in the dispersion equation. Using Malitson's values, a 
fitting calculation yields a value 0.7097 for the coefficient, 
which agrees with the value, 0.73, based on the difference ofthe 
available optical dielectric constant and the constant term in the 
dispersion equation. The resulted value of Au is 0.09597 ""m 
which is in close agreement with the value. 0.09566. estimated 

. from Rubloffs work. 

in the determination of the coefficients of infrared terms, two 
observations are taken as guides. In the first place. the sum of 
the coefficients in the dispersion equation should agree with the 
static dielectric constant. However, in the cases of CaF2 and 
BaF2 this sum is less than the corresponding static dielectric 
constants, about 0.3 less for CaF2 and 0.5 less for BaF2, because 
the approximation of neglecting the effects of damping factors 
and absorption bands other than the predominant ones. A simi­
lar difference is likely to hold for SrF2. and a value about 0.4 is 
allowed to the discrepancy, corresponding to the average of 
those for CaF2 and BaF2. The second fact is that the contribution 
to the refractive index from the TO phonon predominates over 
that of the LO phonon. With these considerations, and by using 
the value 1.36 for the refractive index at 10 micrometers, the 
coefficients of the infrared terms can be calculated. The results 
arp. R.R79n for the TO term and 0.1788 for the LO term. 

The dispersion equation thus obtained is 

(18) 

J. Phys. Ch .. og. Ref. Dutu, Vvl. 9, Nu. 1, 1980 

Where A is in unit of micrometers. When this equation is use,1 
evaluate the refractive index at 4.0 micrometers, the result 
1.424, about 0.014 higher than that obtained from the OPTI 
VAC diagram and about 0.016 lower than that of the Harsh., 
crystal. The following consideration would lend support to \Ii 

prediction. On close examination of the OPTOV AC"diagral1 
one will find that a wide section of the curve between 1.0 to I 

micrometers is actually a straight line, probably constructed I; 
connecting the data points at visible wavelengths and at 10 III 
,crometers. This is in contradiction to the general behavior of Ih 
refractive index as a function of wavelength. As a rule of thuml 
the refractive index varies slowly in the wide middle section Ii 

transparent region, but large variations occur near the end~ 
According to this rule, the refractive index at 4.0 micrometer· 
should be higher than the diagram indicates. The quoted refral' 
tive index value for the Harshaw crystal is apparently too higl 
for pure strontium fluoride. A simple calculation shows that thi' 
value is the square root of the optical dielectric constant. Thl 
contribution to the refractive index in the transparent region fOI 
the infrared terms is always negative. At 4.0 micrometers, thl 

refractive index must be lower than the square root of optical 
dielectric constant. The high refractive index for the Harsha" 
crystal is probably due to impurities. 

Equation (18) is used to represent the refractive index of SrF2 

at 293 K from 0.15 to 14.0 micrometers. As this equation is 
obtained mainly by correlation of physical parameters which are 
either available through literature or estimated empirically, 
large uncertainties are expected, especially near the limits of the 
transparent region. The estimated uncertainties in the refractive 
index for, the visible region are about 0.0005 while in other low 
dispersion regions uncertainties are about 0.005. In the ultra· 
violet region from 0.15 to 0.3 micrometer, additional uncertainty 
is estimated using the formulA: 

0.720 A2 (AU ~Au ), (19) 

where 6.Au 0.119 Au' In the infrared region from 7.0 to 
14.0 micrometers the additional uncertainty mainly comes 
from the uncertainty (estimated at 0.4) in the static dielectric 
constant. The predominant contribution to the uncertainty is: 

6.n = (1.:'\ ( 0.4 ) 2nJ A2 - 45.62 • 

Although SrF2 has been recognized as a good optical mate­
rial, especially for laser applkaliom; where Lhe It:mpt:Hllule 

derivative of the refractive index is a parameter of prime im­
portance, the experimcnlill d1l/a on the refractive index is 
scarce. With regard to tinlflT data nothing was available until 
recently, Lipson et a I. 1;)1) I n~l'0rlt'd rlnl dT measurement for 
three spectral lines. O.(}.'tw. I. I:>. lind 3.39 micrometers, and 
Tsay et a1. [921 report"11 IIl1'a~lIrelllents for five lines, 0.325, 
0.4416, O.6:1Za, I.I:--i. and :L:\') lIIiC/I)IIIt:Lt:n;. TIlt:: available 
dn/dT data are lil""" /0 fir rI". /'I/Il<ltion 
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tin 50.01\4 
it.,~,,- = -28.0 - 55.2(n2 - 1) + ------

tiT (~V - 0.095662)2 

bluations (18) and (20) were used to generate the reference 
ll«lil f!;iven in the table of recommended values. Values of 
fi!! IdA were simply evaluated by the first derivative of eq (18). 
e\ hhough values of n are given to the fourth decimal place and 
,I"ldT to the first, this does not reflect tIlt: IdiaLiliLy of the 

IIII/flbers; they are so given simply for smoothness of tabula­
Ilon. However, an overstrike is placed to indicate the insignifi­
.Iwl part of the value. For the proper use of the tabulated 
'nlues the reader should follow the criteria given below: 

For refractive index: 

Wavelength range 
micrometers 

0.15-0.20 
0.20-0.30 
0.30-0.40 
0.40-0.70 
0.70-7.00 
7.00-10.0 
10.0-14.0 

For dnldT: 

0.15-0.20 
0.20-0.30 
0.30-1.00 
1.00-6.00 
6.00-9.00 
9.00-10.0 
10.0-14.0 

209 

Estimated 
uncertainty, ± 

0.05 
0.02 
0.005 
0.0005 
0.005 

0.01 
0.02 

>3.0 
3.0 
1.5 

1.0 
1.5 
2.0 
3.0 

J. Phys. Chem. Ref. Data, Vol. 9, No.1, 1980 
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n TABLE 18. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS WAVELENGTH AND ~ 
CD 

~ ,., TEMPERATURE DERIVATIVES FOR STRONTIUM FLUORIDE AT 293K* 
CD :-
0 
0 A -dn/dA dn/dT A -dn/dA dn/dT A -dn/dA dn/dT ; 
~ n l1m- 1 lO-6 K-l n ~m-l lO-6 K-l n l1m- 1 lO-6K- 1 
< l1m l1m 11m 
~ 
:0 0.150 1.5941 3.4826 9.1 0.220 1.4886 0.6292 -6.4 0.290 1.4616 0.2316 -9.5 
z 0.152 1.5874 3.2425 7.9 0.222 1.4874 0.6078 -6.6 0.292 1.4612 0.2262 -9.6 
~ 0.154 1.58rI 3.0258 6.9 0.224 1.4862 0.5873 -6.7 0.294 1.4607 0.2210 -9.S 
:" 0.156 1.S752 2.8295 5.9 0.226 1.4850 0.5678 -6.8 0.296 1.4603 0.2159 -9-;7 
:0 0.158 1.5698 2.6510 5.0 0.228 1.4839 0.5492 -7.0 0.298 1.4599 0.2110 -9.7 
CD 
0 

0.160 1.5646 2.4834 4.g: 0.230 1.4828 0.S314 -7.T 0.300 1.4595 0.2062 -9.7 
0.162 1.5598 2.3339 3.1 0.232 1.4818 0.5144 -7.2 0.305 1.4585 0.1950 -9.8 
0.164 1.5553 2.2038 2.7 0.234 1.4808 0.4982 -7.4 0.310 1.4575 0.1845 -9.9 
0.166 1.5510 2.0738 2.1 0.236 1.4798 0.4827 -7.5 0.315 1.4566 0.1749 -10.0 
0.168 1.5469 1.9637 1.S 0.238 1.4788 0,.4678 -7.S 0.320 1.4558 0.1659 -10.1 

0.170 1.5431 1.8576 O.S 0.240 1.4779 0.4536 -7.7 0.325 1.4549 0.1575 -10.2 
0.172 1.5395 1.7595 0.4 0.242 1.4770 0.4400 -7.8 0.330 1.4542 0.1497 -10.3 
0.174 1.5361 1.6637 -0.1 0.244 1.4762 0.4269 -7.S 0.335 1.4534 0.1424 -10.4 :.: 0.176 1.5328 1.5844 -O.S 0.246 1.4753 0.4144 -8.0 0.340 1.4528 0.1356 -10.4 
0.178 1.5297 lo50S1 -1.0 0.248 1.4745 0.4023 -8.T 0.345 1.4521 0.1292 -lO.S :z: 

r-

0.180 1.5268 1.4332 -1.4 0.250 1.4737 0.3908 -8.2 0.350 1.4515 0.1233 -10.6 -
0.182 1.5240 1.3652 -1.8 0.252 1.4729 0.3797 -8.3 0.355 1.4509 0.1177 -10.S 
0.184 1.5213 1.3017 -2.2 0.254 1.4722 0.3690 -8.3 0.360 1.4503 0.1124 -10.7 
0.186 1.5188 1.2424 -2.5 0.256 1.4715 0.3588 -8.4 0.36S 1.4497 0.1075 -10.8 
0.188 1.5164 1.18S8 -2.9 0.258 1.4708 0.3489 -8.5 0.370 1.4492 0.1028 -10.8 

0.190 1.5140 1.1346 -3.2 0.260 1.4701 0.3394 -8.6 0.375 1.4487 0.0985 -10.9 
0.192 1.5118. 1.0857 -3.5 0.262 1.4694 0.3303 -8.7 0.380 1.4482 0.0944 -10.9 
0.194 1.S097 1.0337 -3.~ 0.264 1.4687 0.3215 -8.7 0.385 1.4478 0.0905 -11.0 
0.196 1.5077 0.99;4 -4.0 0.266 1.4681 0.3130 ~8.8 0.390 1.4473 0.0868 -11.0 
0.198 1.50S7 0.9557 -4.3 0.268 1.4675 0.3048 -8.9 0.395 1.4469 0.0833 -11.0 

0.200 1.5038 0.9172 -4.5 0.270 1.4669 0.2969 -8.9 0.400 1.4465 0.0800 -11.1 
0.202 1.5020 0.8809 -4.7 0.272 1.4663 0.2893 -9.0 0.410 1.4457 0.0740 -11.2 
0.204 1. 5003 0.84;6 -5.0 - 0.274 1.4657 0.2820 -9.1 0.420 1.4450 0.0685 -11.2 
0.206 1.4986 0.8141 -5.2 0.276 1.4652 0.2749 -9.1 0.430 1.4443 0.0636 -11.3 
0.208 1.4970 0.7834 -5.4 0.278 1.4646 0.2681 -9.2 0.440 1.4437 0.0592 --11.4 

0.210 1.4955 0.7542 -5.6 0.280 1.4641 0.2615 -9.2 0.450 1.4432 0.0552 -11.4 
0.212 1.4940 0.7286 -5.8 0.282 1.4636 0.2551 -9.3 0.460 1.4426 0.0515 -11.S 
0.214 1.4926 0.7004 -5.9 0.284 1.4631 0.2489 -9.3 0.470 1.4421 0.0482 -11.5 
0.216 1.49L2 0.6755 -6.r 0.286 1.4626 0.2430 -9.4 0.480 1.4417 0.0451 -11.6 
0.218 1.4899 0.6518 -6.3 0.288 1.4621 0.2372 -9.5 0.490 1.4412 0.0424 -11.6 



TABLE 18. RECOMMENDED UALUES ON THE REFRACTIUE INDEX ~ND ITS WAUELENGTH AND 

TEMPERATURE DERIUATIUES FOR STRONTIUM FLUORIDE AT 293K (CONTINUED)* 

A -dn/dA dn/dT A -dn/dA dn/dT A -dn/dA dn/dT 
n -1 lO-6K- 1 n lJm- 1 lO-6 K-l 

n lJrn- 1 lO-SK- 1 
lJrn lJm lJm lJrn 

0.500 1.4408 0.0398 -11.6 1.250 1.4318 0.0042 -12.4 3.00~.4250 0.0047 -12.5 
0.510 1.4404 0.0375 -11.7 1.300 1. 4316 0.0040 -12.4 3.050 1.4248 0.0047 -12.5 
0.520 1.4401 0.0353 -11.7 1.350 1.4314 0.0038 -12.4 3.100 1.4246 0.0048 -12.5 
0.530 1.4397 0.0333 -11.7 1.400 1.4312 0.0037 -12.4 3.150 1.4243 0.0049 -12'.5 
0.540 1.4394 0.0315 -11.8 1.450 1.4311 0.0038 -12.4 3.200 1.4241 0.0049 -12.5 

'" 1ft 

0.550 1. 4391 0.0298 -11.8 1.500 1.4309 0.0038 -12.4 3.250 1.4238 0.0050 -12.5 
"'1'1 

'" 0.580 1.4388 0.0282 -11.8 1.550 1.4307 0.0035 -12.5 3.300 1.4236 0.0051 -12.5 ~ 

0.570 1.4385 0.0288 ~11.9 1.800 1.4305 0.0035 -12.5 3.350 1.4233 0.0052 -12.5 n 
~ 

0.580 1.4382 0.0254 -11.9 1.S50 1.4304 0.0034 -12.5 3.400 1.4231 0.0052 -12.5 <: 
0.590 1.4380 0.0242 -11.9 1.700 1.4302 0.0034 -12.5 3.450 1.4228 0.0053 -12.5 1ft 

Z 
0.800 1.4378 0.0230 -11.9 1.750 1.4300- 0.0034 -12.5 3.500 1.4225 0.0054 -12.5 c 

1ft 

0.620 1.4373 0.0209 -12.0 1.800 1.4298 0.0034 -12.5 3.550 1.4222 0.0055 -12.5 >< 
0.640 1.4389 0.0191 -12.0 1.850 1.4297 0.0034 -12.5 3.600 1.4220 0.0055 -12.5 0 
0.680 1.4388 0.0175 -12.0 1.900 1.4295 0.0035 -12.5 3.850 1.4217 0.0056 -12.5 "'1'1 

0.680 1.4382 0.0160 -12.1 1.950 1.4293 0.0035 -12.5 3.700 1.4214 0.0057 -12.5 ~ 
~ 
:l1li; 

0.700 1.4359 0.0148 -12.1 2.000 1.4291 0.0035 -12.5 3.750 1.4211 0.0058 -12.5 ~ 
~ 

0.720 1.435[ 0.0137 -12.1 2.050 1.4289 0.0038 -12.5 3.800 1.420§. 0.0058 -12.5 Z 
0.740 1.4354 0.0127 -12.1 2.100 1.4288 0.0038 -12.5 3.850 1.4205 0.0059 -12.5 1ft 

0.780 1.4351 0.0118 -12.2 2.150 1.4286 0.0036 -12.5 3.900 1.4202 0.0060 -12.5 1ft 
~ 0.780 1.4349 0.0110 -12.2 2.200 1.4284 0.0037 -12.5 3.950 1.4199 0.0061 -12.5 '" ~ 

1.4347 -12.2 1.4282 -12.5 1.4196 0.0061 -12.5 
:z:: 

0.800 0.0103 2.250 0.0037 4.000 :z:: 
0.820 1.4345 0.0097 -12.2 2.300 1.42815 0.0038 -12.5 4.050 1.4193 0.0082 -12.5 ~ 
0.840 1.4343 0.0091 -12.2 2.350 1.4278 0.0038 -12.5 4.100 1.4190' 0.0063 -12.5 ~ 

0.880 1.4341 0.0086 -12.3 2.400 1.4276 0.0039 -12.5 4.150 1.4187 0.0064 -12.5 a 
!- 1ft 

." 0.880 1.4339 0.0081 -12.3 2.450 1.4274 0.0039 -12.5 4.200 1.4183 0.0065 -12.5 '" :r 

~ 0.900 1.4338 0.0077 -12.3 2.500 1.4272 0.0040 -12.5 4.250 1.418'0 0.0065 -12.5 n 0.920 1.4336 0.0073 -12.3 2.550 1.4270 0.0041 -12.5 4.300 1.4177 0.0066 -12.5 :r 
CD 

0.940 1.4335 0.0070 -12.3 2.800 1.4288 0.0041 -12.5 4.350 1.4174 0.0067 -12.5 Ei 

"" 0.980 1.4334 0.0088 -12.3 2.850 1.4286 0.0042 -12.5 4.400 1.4170 0.0068 -12.4 
CD 0.980 1.4332 0.0084 -12.3 2.700 1.4284 0.0043 -12.5 4.450 1.4167 0.0069 -12.4 :'" 
0 a 

1.000 1.4331 0.0081 ':'12.3 2.750 1.4282 0.0043 -12~5 4.500 1.4163 0.0089 -12.4 1 
< 1.050 1.4328 0.0055 -12.4 2.800 1.4260 0.0044 -12.5 4.550 1.4160 0.0070 -12.4 
~ 1.100 1.4325 0.0051 -12.4 2.850 1.4257 0.0045 -12.5 4.600 1.4156 0.0071 -12.4 
~ 1.150 1.4323 0.0047 -12.4 2.900 1.4255 0.0045 -12.5 4.650 1.4153 0.OQ72 -12.4 
z 1.200 1.4321 0.0044 -12.4 2.950 1.4253 0.0048 -12.5 4.700 1.4149 0.0073 -12.4 
~ 
:" 

~ ~ 
CD 
0 



TABLE ,18~ ~ECOMMENDEDIJALUESONTH~REFRACTIUE~NDEXAND ITSJ..lAUELENGTH ~NIl 

TEMPERATURE DERIUATIUESFOR STRONTIUM FL~ORIDE AT' 293K (CONTIriUED)* 

A -dn/dA dnl dT A ~di11dA dnl dT A ,,-dn/dA dn/dT 
}1rn n llm- 1 'lO~6k-:-l lJrnn lJnCl lO~6K-l' lJm n, llm-:- 1 lO-sK- 1 

4.750 1.4145 0.0073 -12.4 7.100' 1.39240.0115-12 .. 0 9.700 1.3552 O.0172~10.7 
4.800 '104142 0.0074' -12.4 7.200 1.3912" 0.0117 -12.0 9.800' 1.3535, 0.0174 -10.7 
4~850 1~4138 0.0075 -:-12.4 7'.30il L3900 0.0119~12 .. 0 9.900 1.3518,0.0177 ~10.S 
4.900 1.4134 0.0076 -:-12.'4 7.400 1;3888, 0.0121 ... 11.S 10~000 1.3500 0.0179 ~10';5 
4.950 1.413"0 0.0077. ~12 .. 4 7.500 1.3878' 0.0123 -11..9' 10.200 1.3463 0.0184 -10.3 >"':\' . >", '.. , • '. • 

5.000 104126 0.0078 -12 .. 4 7.600, 1.3863 0.0125 -11:9 10.400 1.3426 0.0189 .... 10.1 
5~100 1.4118 000079 ;"12~4 7.700 1.3851 0.0127 .-11 .. 8 10~600 1~3387 0.0195 .... 9.9 
50200 1.4110 0 .. 0081, -12~4 7.800 1.3838 0.0129' -11.13 100800 1.3348 0.0200 ':"S .. 7 
5.300' 1.4102 0.0083~f2.4 7,.900, 1.3825 OG0131 .;..11..8 11 .. 000,1.33070.0206 -S.S 
5.400 1.4094 0.0084 .... 12.4 8.000 1.38110'.0133 -11.7 11.200 i.32650'.021a ;"9.2 

..., ... 
~ 

5~5QO 1.4085 0 .. ,0086 .;..12.3 8.100 103798 0.0135' -11.7 11.400 1.3222 0.,,0217'.-So(> :c 
5 .. 1300, 1.4076 0.0088 -12.;:3 8.200 .1.3784 0.0138 -11.S 11.600 1.3178 0.0223 ... 8~7 '~ 
5.700 '1.4061 0.0090, -12.~' 8 .. 300; '1;3770 0.0140 ~11.§:' 11;.800 1.31330,;02~0' -8.~ ~' 
5;.800 1.4058 0.0091 --12'.3 8.400 1.3756 0,~0142-11.5 12.000 1.3086 0.0236 .... 8~1 -
5.S00 ,1~4049 0.0093' -12.3 8.500 1..3742 ,Q .. Q1'44 ~11.5 12.2pO 1 .. 3()38 , 0.0243 -7.7' 

6.;000 1.4040'0~0095' .... 12~3 ,,8.S00 ' 1.-3727 :O.d146 ~11.4 12.400 1 .. 2989' ,0.0249';";7:4 
6d.oo 1~40300.0097 ';',12 .. 3 8.700 1.3713' 0:.0148 -11.4 12.800 1.2938 0.,0256 -7~O 
6.2001 ~4020 0.0099-12 .. 2 8.1300 1.3698: O~0151 -lL.312~80d 1.2886 0 .. ·0284 .-6 .. S 
6 .. 300 1-401"0' 0,,01oo'-i2.2 8.900 1.3682 0.015:3 .... 11.3 ,,13.,000 '1.2832 O~027i, .... s.T 
6~400 1.4000 P~Q192. -12 .. 2' 9.000 \l.~t;~? ,Q,091!:iS -11~2 :';13 .. 2QO: 1:~27~7', 0.0279' ~5~7; 

6~500 1~39s00 .. oio4 ... 12.2 9.10.0' 1.3651 ,0.(H57-11~"2 13~4()01~2721. 0.0288 -Si2 
,S.600 "1~3979 (h010S '.~12 .. 2, 9 .. 200 1.3835\ OQols(j.;..iLT13~SOO ',1.2663 0.0295 ..,..4 .. 6 

S.lOO 1e3968 0,o()108-1? .. T' 9.300 L3SI9, 0.0162 -11..:0f3~800 "1-26030 .. 0303 :-~ .. T 
6 .. 800 1:~39s7 /O~Oll:Q':"12.Ts,,400 :1.3603· .Oe01E;~' ~lLJ) ,14.000 1.25410.0312 ' .... 3 .. 5: 
6~9nn 1.394S,6;oU:l'~12~r~o~Od:l.35~:Oi~(j167 ,;1()~"9 ,:":. ,. ' 

.. ~ •• IN THIS TABLE ", MORE DECIMAL PLACES ARE REPORTED THAN WARRANTED' MERELVFOR THEPURPosE'OF'r~BULAR 
'SMOOTHNESS AND , IN1E:RNAlCOMPARISON~ 'fOR Ul'iCERTAl NIlES .. OF TABULATED VALUES IN ;UARIOUS ,I.JAUELENGTH 
RANGES • SEE. THE, TEXTOr ,5UB?ECTIO.t3o 2~<'1He: :N(jMBEROF.DIGITSWITH AN OUERSTR IKE I S FiOT tRELAUE·NT 
TO THE ACCURACV 'OF THE,UALLJ;5~ . ' 
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.•.. HEIGL. A.,' 

,94 ,.SMAK,~:A' A\~: '. 
94" ' ," SMA,kuLA.A~ 
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SPITZER,U~,G~ 
KAISER, R.H.' 
HOW,ARTH.l.E. 

83 . LUK IRSK I I, A.P. 
. SAUINOU,E~ P. 
,ERSHOU,O.A. 
SHEPELEUtVU~F. 

, 84 GISIN,M.A. 

25 'IUSAR,M. 
ROBIN,S~ 

193i;': 

"·1982 

1964 

~9S9 

1974 

.53 GANIN,o .. ,sInORIN,U. 1975 
KARIN, M,~, SIDORIN~K.~' 

. stAROSTIN, N~ i' . .. " 
SlART~&:'U .. ~: . ~'. 

M . 0.589 ";: :298 

288 

"··~~~~'tA2 •• b~···.·~N~~ECI;·iin····1Y~Ej· •• ··C;;V~"AL.·.SI?E·· ••. ·NOT.·. LAR.G~.·.··tMOtJG~'· .', 
. FOR .INTERFEROMETRIC.MEASUREMENT:.REFRACTIUE INDEX 

'DEtERMINED BV:, I MMEIi!SI 01'1 METHOD F(lRTHE,MEAlf.OFSODlUM,D '.' . 
LINES;.. DATA ,EXTRACTED FROM A.TABLE;'UNCERtAI NTV . OF INDEX, ' 
'O.()Of~.' ' .. " ... ' " ..... .... . '. ....... ... ..... . ....... ' .. '. 

REfRA6"fIU~:I~riEX'UALLJ~~'DETERr1I~~D:AT:;}IJ~S'~V'MAL:r.+s6ft', .,': .... : .'.' 
';REPORTED IN.OSRDREPORT'NO.'4S90,:1944~ . THIS. DATASET ~AS: 

D' .0~40""b.~t '. :·308' 

PUB~I,§H~ILBV SMAKULAIN·19S2. '," " .. ' ." 

SIM1LARTh .' ABOU~ 
, :.', 

" 0.40";'0~77" . 328 ... 

''id.:o-~o. 0, :"300 

.. " .'.... .... ." .. , 

S'iMILAR:+l)AB6ij~ ;' , ..... . 

'SINGL~'CRYSTAL;PLATE" .sp'EciMEN;· '.,.0 .·1:5~· OMH'····THi'C~=: 'HIGHL v,:,;".· .• /~ 
. POLISHED SURFAcES:' NEAR NORMAL· INCIDENTREFL~CTI0NSPECTRUM' 

OBTAINED; ····REFR.ACTIUE'INDEXDEDUCED . FROMREFLECTION.SPECTR,UM 
l-JITHLORENTZ THEORVf DATA EXTRACTE~FROM'ASMOOTHCURIJE: 
LORENTZDAMPED-:OSCILLATORDISPERSION EQUATIONALSOGIUEN~ 

" ,: ........ -; ,':' ' .. '",' '.-. " ' .""'." , ... " '\: . ": "'." "";'; 

R 0.002-0.,12298 THltfFILM SPECll1EN OF STRONTIUM FLUORIDe: ON GOLD OR ALUMINIUM 
SUBSTRATE; .REFRAcnUE INDEX DEDUCEDF"ROM'REFLECTION, . 
SPEctRUMl-JITH FRESNEL FORI1JLAE: DATA·; EXTRACTED fROM A 

I 

R' 

R, 

4~5 '?9S 

TABLE •. ' .... 
< .~ • .' ", , 

. TH!H' Fl LM . SPECIMEN' OF THICKNESS FROM .' .0.8' . To' .• 7.4 . MICROMETER .ON 
SILICONORGERMANlUM SUBSTRATE:REFRACTIVEINDEX'llETERMINED 
BY INTERFERENCE METHOD FOR· THE:SPECTRAL '., LINE 4. 5, . 
M[CROMETERS: DATA EXTRAC.TED FROM A TABLE ~ 

, o. 03~0.124:293 ," 'SiNGLECRY5"TAL; ·(}BTAINEDFROM'TI:IEHARSHA~'CHEMIC~l..to.; 
, SPECIMEN CLEAUEDIN UACUUM:, 20 DEGREE INCIDENT REFLECTION , 

SPECTRUM .' OBTAINED; REFRACT lUE ',' INDEX 'DEDUCED' FROM fi!EFLECT ION 
,SPECTRUM WITHKRAt1ERS .... KRONIG RELATIONJ DATA EXTRACTED FROM 

0.06"'"()~25.300 

,A FIGURE:TEMPERATURENOTGIUEN,293I<ASSUMED. '. .' . 

SIIi~Lk'· ••• CR~STAl.: ···FRESHLy.·.·· CLE~UE~.···~PEC;IMEN;· .. ·,··'.'Nt~R'.·~.N(jRMFL'·~: ••.• ;.' ..• ' ..•.•• ; .......••. "; 
REfLECTION SPECTRUM QBTAltlED;REFRACTIIJE1NDEX'DEIlUCED,FROM 
REFL.ECTION:SPECTRUM WITHKRAnE~S~KRONIG:REl,ATIOIi:DATA; , 
Ei<rRA~TED FRONA rlGVRE~' . ,... ." '. , '. '. . 
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: REFRACTIUE INDEX OF STRONTIUM FLUORIDE (~AUELENGTH DEPENDENCE) (CONTINUED) 

~AUELENGTH TEMP. 
RANGE.llm K 

4.0,10.0 293 

0.37-10.0 293 

SPECIFICATIONS AND REMARKS 

THE DATA ARE FOR HARSHAW GROWN CRVSTAL COMPILED BV THE 
AUTHOR: NO DETAILS ABOUT HOW THE DATA WERE OBTAINED WAS 
GIUEN: TEMPERATURE NOT GIUEN, 293K ASSUMED: DATA EXTRACTED 
FROM A TABLE. 

THIS DATA SET IS THE PRELIMINARV DATA BY OPTOUAC, INC. 
COMPILED BV THE AUTHOR; NO DETAILS OF THE MEASUREMENT 
INFORMATION WAS GIUEN: TEMPERATURE NOT GIUEN, 293K ASSUMED: 
DATA EXTRACTED FROM A SMOOTH CURUE. 
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;t 
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TAELE 20. EXPERIMENTAL REFRACTIUE INDEX OF STRONTIUM FLUORIDE (WAUELENGTH DEPENDENCE) 

[WAUELENGTH, A, 11m: TEMPERATURE. T. K; REFRACTIUE ItfDEX, n" ] 

It n It n It n It n It n A n 

DATA SET 1 DATA SET secaNT.) D~TA SET S(CaNT.) DATA SET8(CONT.) DATA SET 9(CONT.) DATA SET secaNT.) 
T = 293.0 

0.5460 1.438771 43.9 10.'82 4.5 1.23 0.0421 2.08 0.0512 1.62 
0.589 1.438 0.5862 1.437606 4('.1 10.10 0.0423 2.04 0.0514 1.78 

0.6562 1.436226 47.3 9.41 DATA SET 9 0.0424 2.00 0.0516 1.92 
DATA SET 2 0.6678 1.436031 47.4 8.65 T = 293.0 0.0426 1.S7 0.0518 2.03 

T = 298.0 0.7065 1.435431 4('.6 7.89 0.0429 1.94 0.0521 2.13 :lID 
m 

0.7678 1.434652 48.0 7.11 0.0345 1.24 0.0430 1.93 0.0523 2.11 "'" :lID 
0.589 1.442 48.6 6.46 0.0349 1.23 0.0432 1.94 0.0525 1.89 ,. 

DATA SET 6 49.3 5.84 0.0351 1.23 0.0433 1.95 0.0527 1.74 n ... 
DATA SET 3 T = 300.0 50.0 5.42 0.0354 1.25 0.0435 1.97 0.0529 1.69 < T = 288.0 50.9 4.97 0.0356 1.27 0.0436 1.97 0.0532 1.67 m 

15.3 1.24 52.3 4.57 0.0358 1.26 0.0438 1.96 0.0536 1.68 Z 
0.4046 1.446085 17.9 1.18 53.7 4.24 0.0361 1."26 0.0439 1.95 0.0539 1.71 c 
0.4358 1.443964 20.1 1.12 55.5 3.93 0.0364 1.25 0.0442 1.97 0.0541 1.81 m 

>< 
0.4881 1.441402 22.0 0.94 57.4 3.67 0.0369 1.24 0.0444 1.99 0.0543 1.88 0 
0.5460 1.439245 24.1 0.70 59.9 3.47 0.0372 1.24 0.0446 2.08 0.0546 1.92 "'" 0.5862 1.438082 26.1 0.37 62.9 3.31 0.0374 1.24 0.0449 2.20 0.0548 1.93 ,. 
0.6562 1.436703 27.6 0.16 65.3 3.15 0.0376 1.24 0.0450 2.25 0.0551 1.92 

,... 
;lIII: 

0.6678 1.436508 30.0 0.16 70.0 3.05 0.0379 1.27 0.0452 2.25 0.0553 1.82 ,. 
0.7065 1.435916 33.8 0.16 73.8 2.95 0.0"381 1.28 0.0454 2.17 0.0556 1.64 

,... 
Z 0.7678 1.435136 37.6 0.16 76.7 2.89 0.0383 1.28 0.0457 2.07 0.0558 1.60 m 

40.0 0.21 80.0 2.86 0.0385 1.27 0.0459 1.96 0.0563 1.56 m 
DATA SET 4 41.8 0.33 0.0386 1.27 0.0462 1.85 0.0568 1.53 ,. 

T ~ 308.0 43.6 0.58 DATA SET 7 0.0388 1.29 0.0464 1.75 0.0574 1.50 
,., ... 

44.6 0.98 T = 298.0 0.0392 1.33 0.0466 1. 75 0.0582 1.48 x 
0.4046 1.445857 45.0 1.46 0.0396 1.38 0.0467 1. 76 0.0590 1.45 X 

0.4358 1.443742 45.3 2.26 0.00236 0.9991 0.0400 1.45 0.0469 1. 75 0.0596 1.43 
,. ,.. 

0.4881 1.441172 45.4 2.99 0.00314 0.9989 0.0401 1.50 0.0471 1.73 0.0601 1.41 a 
~ 0.5460 1.439008 45.4 3.70 0.0044 0.9987 0.0403 1.54 0.0475 1.69 0.0604 1.40 m 

" 
CIt 

7 0.5862 1.437848 45.6 4.48 0.00S7 0.99666 0.0405 1.60 0.0478 1.67 0.0607 1.40 
~ 0.8582 1.436470 45.6 5.20 0.0113 0.9869 0.0406 1.74 0.0482 1.64 0.0613 1.40 
&1 0.6678 1.436268 45.8 8.01 0.0407 1.91 0.0488 1.61 0.0616 1.41 
I) 0.7065 1.435672 45.8 6.67 D~TA SET 8 0.0409 2.02 0.0494 1.59 0.0620 1.43 
~ 0.7678 1.434898 45.9 7.57 T = 298.0 0.0410 2.11 0.0496 1.59 0.0626 1.44 
lila 
I) 45.9 8.51 0.0411 2.14 0.0497 1.59 0.0629 1.44 
="" DATA SET 5 46.0 9.30 4.5 1.34 0.0413 2.13 0.0500. 1.59 0.0632 1.43 
f T = 328.0 46.0 10.07 4.5 1.32 0.0414 2.12 0.0502 1.58 0.0635 1.44 
1 46.0 10.85 4.5 1.29 0.0416 2.12 0.0504 1.56 0.0642 1.45 

~ 0.4046 1.445632 46.2 11.59 4.5 1.28 0.0417 2.14 0.0506 1.56 0.0645 1.45 
0.4358 1.443505 46.5 12.30 4.5 1.27 0.0418 2.14 0.0508 1.57 0.0652 1.43 

:.0 0.4861 1.440932 46.7 11.59 4.5 1.25 0.0420 2.09 0.0510 1.57 0.0(;59 1.42 z 
~ 
~ 

i !:! 
0 -... 
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~ TABLE 20. EXPERIMENTAL REFRACTIUE INDEX OF STRONTIUM FLUORIDE (WAUELENGTH DEPENDENCE) (CONTINUED) 

~ [WAVELENGTH, A, llm: TEMPERATURE, T, K; REFRACTIIJE INDEX, n ] 

rAn A nAn A n 
~ 

~ DATA SET seCONT.) DATA SET 9(CONT.) DATA SET 10(CONT.) DATA SET 12 
~ T = 2S3.0 
~ 0.0670 1~39 0.0939 2.23 0.0710 0.77 
~ 0.0681 1.36 0.0946 2.20 0.0754 0.77 0.37 1.455 
~ 0.0688 1.33 0.0953 2.15 0.0816 0.92 0.42 1.444 
i 0.0696 1.32 0.0968 2.08 0.0831 1.02 0.44 1.442 
o 0.0700 1.31 0.0976 2.00 0.0857 0.84 0.49 1.440 

0.0704 1.33 0.0984 1.88 0.0870 0.79 0.55 1.438 
0.0708 1~36 0.0992 1.82 0.0899 0.87 0.60 1.437 
0.0712 1.38 0.1000 1.72 0.0933 1.14 0.69 1.435 
0.0720 1.41 0.1008 1.68 0.0961 1.30 0.83 1.434 
0.0729 1.43 0.1016 1.78 0.0988 1.25 1.00 1.432 
0.0738 1.45 0.1024 1.90 0.1014 1.15 1.50 1.429 
0.0746 1.49 0.1033 2.07 0.1030 1.28 2.00 1.425 
0.0756 1.55 0.1042 2.10 0.1088 1.58 2.50 1.421 
0.0765 1.59 0.1050 2.06 0.1088 1.94 3.00 1.416 
0.0770 1.65 0.1059 2.02 0.1110 2.06 3.50 1.412 ~ 
0.0779 1.79 0.1078 2.00 0.1128 2.01 4.00 1.409 X 
0.0784 1.83 0.1087 1.98 0.1128 1.40 4.50 1.406 . 
0.0789 1.78 0.1097 1.92 0.1135 1.31 5.00 1.400 C 
0.0794 1.71 0.1117 1.84 0.1157 1.39 5.50 1.397 
0.0800 1.69 0.1127 1.76 0.1172 1.59 6.00 1.393 
0.0805 1.71 0.1137 1.66 0.1172 2.66 6.50 1.389 
0.0810 1.76 0.1148 1.54 0.1184 2.70 7.00 1.386 
0.0815 1.66 0.1158 1.64 0.1209 2.66 7.50 1.381 
0.0826 1.54 0.1169 1.95 0.1288 2.01 8.00 1.377 
0.0837 1.46 0.1180 2.17 0.1364 1.78 8.50 1.373 
0.0843 1.45 0.1192 2.33 0.1470 1.67 9.00 1.369 
0.0849 1.47 0.1203 2.45 0.1691 1.57 9.50 1.365 
0.0855 1.49 0.1215 2.38 0.1943 1.52 10.00 1.362 
0.0861 1.52 0.1227 2.34 0.2254 1.48 
0.0867 1.58 0.1240 2.31 0~2655 1.46 
0.0873 1.65 0.3139 1.43 
0.0879 1.72 DATA SET 10 0.4460 1.43 
0.0885 1.81 T = 300.0 
0.0882 1.98 DATA SET 11 
0.0898 2.07 0.0580 0.69 T = 293.0 
0.0805 2.15 0.0591 0.74 
0.0911 2.23 0.0607 0.75 4.0 1.44 
0.0918 2.24 0.0614 0.71 10.0 1.36 
0.0925 2.25 0.0668 0.82 . 
0.0932 2.25 0.0695 0.82 
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TAELE 21. MEASUREMENT INFORMATION ON THE REfRACTIUE INDEX OF STRONTIUM FLUORIDE (TEMPERATURE DEPENDENCE) 

DATA REF. AUTHORCS) VEAR METHOD WAUELENGTH TEMP. SPECIFICATIONS AND REMARKS :z: SET NO. NO. USED RANGE,lJID K ;z: 
t: 

1 S4 GISIN. M.A. 19S9 4.5 298-673 THIN FILM SPECIMEN OF 0.7 TO O.BS MICRJMETER 0" SILIcon OR 
GERMANIUM SUBSTRATE: REFRACTIUE INDEK DETERHtNED BV 
INTERFERENCE METHOD FOR THE SPECTRAL LINE 4.5 MICROMETERS: 
DAT~ EXTRACTED FROM A TABLE. 



!­.., 
:r 
~ 
n 
:r 
eD 

~ 
:ID 

~ 
~ 
Q 

1 
< 
!!­
~ 
z 
1> 
:-

i 

T n 

DATA SET 1 
A= 4.5 

298.0 
343.0 
373.0 
423.0 
448.0 
473.0 
523.0 
573.0 
623.0 
673.0 

1..35 
1..34 
1.36 
1.36 
1 .. 36 
1 •. 38 
1.41 
1.44 
1.47 
1.51 

TABLE 22. EXPERIMENTAL REFRACTiUE,INDEX OF STRONTIUM FLUORIDE (TEMPERATURE DEPENDENCE) 

[WAUELENGTH, A, ~m= TEMPERATURE, T. K: REFRACTIUE INDEX, n] 

:lID 
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FIGURE 15. TEMPERRTURE DERrVATIVE aF iEFRRCTIVE INDEX OF STRONTIUM FLUORIDE (WRVELENGTH DEPENDENCE) 
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TABLE 23. MEASUREMENT INFORMATIOH ON THE TEMPERATURE DERIVATIVE OF REFRACTIVE INDEX OF STRONT1UM FLUORIDE (~AVELENGTH DEPENDENCE) 

DATA REF. AUTHORCS) YEAR METHOD ~AVELENGTH TEMP. SFECIFICAT10NS AND REMARKS 
SET NO. NO. USED RANGE,\.lm K 

59 LIPSON,H.C. 1976 I 0.63-3.39 310 SINGLE CRVSTAL: DISC SPEC1MEN; I.S0CM DIAMETER, lCM TO 2.50M 
TSAY,Y.F. THICK: DN/DT DETERMINED FOR 3 SPECTRAL LINES BV OBSERUING 
'EENDOW,B THE INTERFERENCE FRINGE CHANGES AND THE CORRESPONDING 
LIGOR,P.A. TEMPERATURE CHPNGES: DATA EXTRACTED FROM A TABLE: 

UNCERTAINTV OF DN/DT ABOUT 0.6XI0- 6K-l. 

2 59 LIPSON,H.G. 1978 I 0.83-3.39 330 SIMILAR TO ABOVE BUT AT A HIGHER TEMPERATURE OF 330K: 
ET AL. UNCERTAINTV OF DN/DT O.SX1o- 6K-1. 

3 59 LIPSON, H. G. 1976 0.83-3.39 350 SIMILAR TO ABOVE BUT AT A HIGHER TEMPERATURE OF 350K: 
ET AL. UNCERTAINTV OF DN/DT 0.5Xl0- 6K-1. 

4 92 lSAV,V.F. 1977 0.32-3.39 310 SINGLE CRVSTAL: DISC SPECIMEN: 1.90CM DIAMETER, 1.27CM THICK: 
LIPSON, H. G. DN/DT DETERMINED BV OBSERUING THE INTERFERENCE FRINGE 
LIGOR,P.A. CHANGES AND THE CORRESPONDING TEMPERATURE CHANGES DATA 

EXTRACTED FROM A FIGURE: UNCERTAINTV OF DN/DT 
1 • OX 1('- 6 K- 1 • 
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TABLE 24. EXPERIMENTAL TEMPERATURE DERIVATIVE OF REFRACTIVE INDEX OF STRONTIUM FLUORIDE (~AVELENGTH DEPENDENCE) 

[l.IAUELENGTH, AI 11m: TEMPERATURE, T, K: TE1PERATURE DERIUATIVE OF REFRACTIUE INDEX, dn/dT, 10 GK- 1 ] 

dn/dT 

DFlTA SET 1 
T ::: 310.0 

0.6328 
1.15 
3.39 

-12.0 
-12.7 
-13.0 

D~TA SET 2 
T = 330.0 

0.6328 
1.15 
3.39 

-12.6 
-13.3 
-13.3 

DATA SET 3 
T = 350.0 

0.6328 
1.15 
3.39 

-13.0 
-13.8 
-13.5 

DPTA SET 4 
T ::: 310.0 

0.325 
0.4416 
0.6328 
1.15 
3.39 

-10.8 
-11.7 
-12.0 
-12.8 
-13.0 

~ 
oI:Iro 

:z: 
~ 
!: 



.·Il~~JiA~TJVE:I~JjE>c:~OF"AL~LlNE·;E~Il1'H;ftAiIDESi: 

;TABtE~5. ':p()1I1P~~Ql'fOF-1?ISPEltSI<?:NEQUATI()NSJ?110;PO~Elr~oIi,SrF2 

;~ls¢ti;;VV .:~ 
~itz¢r.~:·W~~"} ' .. '. ' 
,at~Eir;;l~)'lI~ ~ '. and 

~~~~:{iy.E. ; 

"wav~le~'~ci .' 
Temper~tqr~ J1aD.ges 

10~80.:fJm .. 
;293 i K 

'. O.'15-14.0J,Lm 
'293K . 

Dispersion' Equation 
)'i inJ.llll; II in CJ:n~1 

2 .' ". . O.720A2 '0.066:\2 
n= 1. 33973 +A2~ {0.09566)2 t AL.(26.03)2 + 

S.94.A2 . . 
+ A2 ';';(45.60)2 

:225': 
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3.3. Barium Fluoride, BQF~ 

,Bariimdluorideis transparent in a wide. spectral rang-e froUl 
0.14 up to 15 micrometers. The ,transmittance ofa BaF2p1ate 
'2;3 IDm thick increases rapidly from a sharp cutoff at 0.1345 
, micrometer to 85 . percent at 0.4 micrometer and continues at 
thatlevel to about 10 micrometers, after which it faUsf- off rap-
idly.·-The'observed transmittance at longer wavelengths varys, 
with the thick.ness of the sample. Fora plate IOmm thick, the 
transmittance is 50 percent at 11. 7 micrometers and 10'percent 
at 13.5 lllicroineters whiIe60 percent transmittance at 15 micro­
meters canhe:ohtained for a 3.5 mm.plate>Because of itsuni-

-fonn transparency in the spectrai-regioll O.4to, 10 micrometers, 
, barium fluoride is used for window:and:Iensfabrication. As the 
, -laser technology advances; the need for. optical material with 

high-optical figure of merit and adequSlte 1ru"chjmi~alpropp.rtip.s 

is increasing. Barium fluoride, having the required advantages, 
is among the serious candidates for window materials for the 
spectr~l region between 2 to 6 micrometers. 

Unlike calCiunifluoride, which occurs naturally in large, sizes 
and of optical quality, barium flu pride crystal for optical appli­
cations is synthesized. As a result, early investigations of optical 
properties did not include barium fluoride. The earliest mea­
surements of the refractive index were probably made by Wulff 
[66] in 1928 and by Wulff and Heigl [62] in 1931, using the 
immersion method for the mean of the sodium D lines. The 
~ample they used was in small fragments producedhychemieal 
l'ea~tion . 

. Synthetic barium fluoride crystals of optical quality were SUC-~ 
cessfuHy grown hy Stockharger during W orId War II. In the 
1950's synthetic BaF2. crye.tAle. heeameavailahle commercially 
and found acceptance hecause of their favorahle physical char­
acteristicsand broad transparent range. BaF2 transmits further 
into the infrared than does eitherCaF2 or LiF. However, until 
1963, the refractive inde~ data of BaF2 were reported only hy 
Houstonet a!. [47]for the spectraL range 0.54 to 1.85 micro­
meters. Data on the refractive index over a' wide spectral range 
veie reported by Malltson [67] in 1964, for the region from 0.26 
Ip to 10.4 micrometers, and have served asthereference data 
inee then. Asa matter of fact, Malitson~s data are the only 
:vailahleset that cover most of the transparent region and is 
eli able enough to he the basis of data analysis. 

Kaiseret aL[17]-.iDvestigated the reflection spectrum ofBaF2 
[l the reststrahlen region from 10 to 86 micrometers. Refractive 
rid absorption indices were deduced from the analysis of the 
cflection apcctrum hy Lorentz oe.cillatorthcory. The strong r~s 

,nance at 54.3 micrometers was indentified asthe optically ac­
iveTO resonance. A second resonance ahout one order of mag-

nitude weaker than the main' resonance. is at 36 micrometers. 
The. origin of the weaker absorption was unknown, and Kaiser 

, .' proposed the possihility of a two-phonon combination band in­
volviDgcthe TO mode. However, this weak ahsorption does not 
.appear in Lowndes' work [15], in which the reflection spectrum 
was .reduced by Kramers-Kronig analysis. Instead of the weak 
resonance at 36 micrometers, Lowndes obtained a weak ahsorp­
tion at 29.07 micrometers, which was identified as the longitu. 
dinal optical· resonance, LO mode. Since Lowndes may have 
used a purer sample than that used by Kaiser, it is likely thatthe 
weak absorption at 36 micrometers is due to impurities inKai­
sei's s~mple~ 

J. Phys.CheRl. I.ef~ Datci, Vol. 9, No.1, 1980 

: 'Ihthe:.va~aiiim'Ult~avjOlet:r¢~O~'F~hi~-'~i'aV[491inl:' 
gated>the. spectraLregionJroilIO.lto '0.162: Jllicrome{ 
Ka1llers~ Kronig analys~s o(tlierefJ.e~tion'spectrum, and fo 
strong ahsorption peak at 0.122 micrometer, the lower li .• ~ .. 
tl~e transparency of BaF2. N:isar et a1. [25] studied' th~'refl.:; 
spectrum in the energy range8-35>e Vand di~dosed the .co~'~ 

cat.'.i.on of.abso. rptionber-ondthe ... 10. we. r ~ans. par.entli.m . .it. Sit, 
observatIOns werecarned>out by Gamnet aL[53]1\nd Ru 
[24]~, " . 

From.the brief review o:favailable data,itisdear that M~ 
son's data, are the only choicefor the b~sis of data analysis: 1 
prohlemis. to find appropriate· inpulparameters for the) 
persion equation. Malitsoli:determined refra~tive~iIdices fQf 
spectral lines, and tiie va]u~s were 'mathematically fitt.ed~ 
Sellmeierdispersion equation as given in' tahle' 35, Whl 
rlio::;perlilion p.lJn::lt10n~. propo!iieA by· other~ are alsolisted~j 
comparisons. 

The high frequency dielectncconstant. indicated' by ·Mal 
son's dispersion equation is 2.15, in good agreemenfwith tht 
from other sources. However,. the statiedielectric constant~, 
culated from his dispersionequation.is 5.976, which is subsll 
tially lower than the experimental value, 7 .36~ This large'diff, 
ence can be ascribed tathe low value of the infraredreson'2 
wavelength used in his equation. TIle resonant wavelen@ 
resulting from his best fit is 46.39 mictometers, while the it 
cepied value derived from tbe infrared reflecti~n spectrum 
Lowndes [15] is 53~33 micrometers. Inthe transparfmt regie 

. the contrihution to the refractive index fromtheinfrared term 
negative. For a given set of refractive indexdata~ the co¢fficiel 
which in' iurn -is connected to' the' staticdielectri.c.constal 
depends on the re£onant w9.v~lfmgthin fbe teTm~the longp:r tl 

wavelength. the higher the coefficient. It is therefore possible 
obtain·a proper combination of these two parameters to yield 
good fit tothe experimental data; but with each pa:rameterin tl 
term·havin'g appropriate physicalmeanillg .• Tothis end,prop 
selection of inpllt parameters -is ,essentiaL 

As in-the'cas~ of CaFi,theSellmeierformula forBaF2cOJ 
sists of a constant,a term giving the UV contributiou~nd tv. 
terms giving the infrared contribution. The values'. of the. COl 

stant1 the coefficient of the UVterm and the corresponding e 
fective 'wavelength of the UV.· absorption-band canbe~etel 
mined by data fitting. Howevet.the coefficient andabsorptio 
band w~velength foreach oftheinfrared tern.is callnotbedetel 
mined·in stIch away; one must.know··one9f.the' otherofth 
parameters because the dispersion of available data values Ii 

long wavelengths is'nothigh enough fora unique detenninatio 

of both parameters. It is fortunate that the wavele~gths of th 
absorption bands are available and weUdetermiIied.From tahl 
6, the average room-temperature 'wavelengt~s of TO andL( 
optica1phonons are~respectively, 53.82 and 29.87, microm 
eters. The result of a.least squares calculation is the dispersim 
equation for BaF2 at 293,K in thetniIlsparentregion,O~T5-1! 
micrometers, 

n2= 1.33973 .. ' 0.8107011.
2 

+A2 - 0.100652 

0.19652 J\2 

+ ".2 - 29.872 

4.52469 X2 • 

+ X2 - 53.822 ' 
where A: is in micrometers. 

(2{ 
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n TABLE 26. RECOMMENDED VALUES ON THE REFRACTIVE INDEX AND ITS ~AVELENG;H AND :r 
~ 

~ TEMPERATURE DERIVATIVES FOR BARIUM FLUORIDE ,ClT 293K"( :II:! 

~ 
CI 

-dn/dA dn/dT A -dn/dA dn/dT A -dn/dA dn/dT a A '1 n l!m~l lO-6 K-l n l!ID- 1 lO-sK- 1 n l:!ID- 1 lO-sK- 1 
< WID l!m b!m 
~ 0.150 1.6776 4.7895 -o.a 0.220 1.5378 0.8024 -12.4 0.290 1.5037 0.2898 -14.1 
oQ 
~ 0.152 1.668~ 4.4456 -1.8 0.222 1.5362 C.7744 -12.5 0.292 1.5031 0.2829 -14.1 z 
~ 0.154 1.6597 4.1287 -2.7 0.224 1.5347 G.7477 -12.6 0.294 1.5026 0.2763 -14.1 
:" 0.156 1.6518 3.8437 -3.5 0.226 1.5332 0.7223 -12.6 0.296 1.5020 0.2699 -14'.2 
~ 0.158 1.6444 3.5864 -4.3 0.228 1.5318 0.6980 -12.7 0.298 1.5015 0.2636 -14.2 
OIl 
c 

1.637~ -4.8 -12.8 -14.2 0.160 3.3535 0.230 1. 5304 0.6749 0.300 1.5010 0.2576 
0.162 1.630~ 3.1419 -5.5 0.232 1.5291 C.6528 -12.9 0.305 1.4897 0.2434 -14.3 
0.164 1.6248 2.9491 -6.T 0.234 1.5278 0.6318 -12.9 0.310 1.4986 0.2302 -14.3 
0.166 1.6181 2.7730 -6.6 0.236 1.5266 0.6117 -13.0 0.315 1.4974 0.2180 -14.4 
0.168 1.6137 2.6117 -7'\T 0.238 1.5254 0.5925 -13.1 0.320 1.4964 0.2066 -14.4 

0.170 1.60s? 2.4636 -7.S 0.240 1.5242 0.5741 -13.1 0.325 1.4954 0.1961 -14.4 
0.172 1.6039 2.3274 -7.8 0.242 1.5231 0.5565 -13.2 0.330 1.4844 0.1862 -14.5 
0.174 1.5893 2.2017 -8.~ 0.244 1.5220 0.5386 -13.2 0.335 1.4935 0.1771 -14.5 ;t: 0.176 1.5951 2.0855 -8.§. 0.246 1.5209 0.5235 -13.3 0.340 1.4926 0.1685 -14.6 
0.178 1.59io 1.9780 -8.9 0.248 1.5199 0.5080 -13.3 0.345 1.4918 0.1605 -14.6 ;t: 

1.587T -9.2 -13.4 -14.6 
!:: 

0.180 1.8782 0.250 1.5189 0.4831 0.350 1.4910 0.1530 
0.182 1.5835 1.7855 -9.4 0.252 1.5179 0.4789 -13.4 0.355 1.4903 0.1460 -14.7 
0.184 1.5800 1.6892 -9.7 0.254 1.5170 0.4652 -13.5 0.360 1.4896 0.1394 -14.7 
0.186 1.5767 1.6187 -9.~ 0.256 1.5160 0.4520 -13.5 0.365 1.4889 0.1333 -14.7 
0.188 1.5735 1.5436 -10.1 0.258 1.5152 0.4394 -13.6 0.370 1.4882 0.1274 -14.7 

0.190 1.5705 1.4734 -10.4 0.260 1.5143 0.4272 -13.6 0.375 1.4876 0.1220 -14.8 
0.192 1.56i6 1.4076 -10.S 0.262 1.5134 0.4155 -13.6 0.380 1.4870 0.1168 -14.8 
0.194 1.5649 1.3459 -10.7 0.264 1.5126 0.4042 -13.7 0.385 1.4864 0.1120 -14.8 
0.196 1.5622 1.2880 -10.S 0.266 1.5118 0.3934 -13.7 0.390 1.4859 0.1074 -14.8 
0.198 1.5597 1.2336 -11.1 0.268 1.5111 0.3830 -13.8 0.395 1.4854 0.1030 -14.8 

0.200 1. 55i3" 1.1823 -11.~ 0.270 1.5103 0.3729 -13.8 0.400 1.4849 0.0989 -14.9 
0.202 1.5550 1.1341 -11 • ..1. 0.272 1.5096 0.3632 -13.8 0.410 1.4839 0.0914 -14.9 
0.204 1.5528 1.0886 -11.~ 0.274 1.5088 0.3539 -13.9 0.420 1.4830 0.0846 -14.9 
0.206 1.5506 1.0456 -11.§. 0.276 1.5081 0.3448 -13.9 0.430 1.4822 0.0785 -15.0 
0.208 1.5486 1.0C50 -11.8 0.278 1.5075 0.3361 -13.9 0.440 1.4815 0.0729 -15.0 

0.210 1.5466 0.9665 -11.~ 0.280 1.5068 0.3277 -14.0 0.450 1.4808 0.0679 -15.0 
0.212 1.5447 0.9302 -12 • .Q 0.282 1.5062 0.3196 -14.0 0.460 1.4801 0.0634 -15.0 
0.214 1.5429 0.8857 -12.1. 0.284 1.5055 0.3118 -14.0 0.470 1.4795 0.0592 -15.1 
0.216 1. 5411 0.8630 -12.2 0.286 1.5049 0.3042 -14.0 0.480 1.4789 0.0555 -15.1 
0.218 1.5394 0.8319 -12.3 0.288 1.5043 0.2969 -14.1 0.490 1.4784 0.0520 -15.1 



TABLE 26. RECOMMENDED UALUES ON THE REFRACTIUE INDEX AND ITS ~AUELENGTH AND 

TEMPERATURE DERIUATIUES FOR BARIUM FLUORIDE AT 293K (CONTINUED)* 

A -dn/dA dn/dT A -dn/dA dn/dT A -dn/dA dn/dT 
n l!m- 1 lO-6K-l 

n l:!m- 1 lO-6K .... l 
n l:!m- 1 lO-sK- 1 

f.1m l!m l:!m 

0.500 1.4779 0.0488 -15.1 1.250 1.4672 0.0044 -15.5 3.000 1.4612 0.0039 -15.5 
0.510 1.4774 0.0459 -15.1 1.300 1.4670 0.0041 -15.5 3.050 1.4610 0.0039 -15.5 
0.520 1.4769 0.0433 -15.2 1.350 1.4868 0.0039 -15.5 3.100 1.4608 0.0040 -15.5 
0.530 1.4765 0.0408 -15.2 1.400 1.4686 0.0037 -15.5 3.150 1.4606 0.0040 -15".5 
0.540 1.4761 0.0385 -15.2 1.450 1.4664 0.0036 -15.5 3.200 1.4604 0.0041 -15.5 

'" "' 
0.550 1.4758 0.0364 -15.2 1.500 1.4663 0.0035 -15.5 3.250 1.4602 0.0041 -15.5 "'1'1 

'" 0.560 1.4754 0.0345 -15.2 1.550 1.4661 0.0034 -15.5 3.300 1.4600 0.0042 -15.5 :J> 
. 0.570 1.4751 0.0327 -15.2 1.600 1.4659 0.0033 -15.5 3.350 1.4598 0.0042 -15.5 n 

""" 0.580 1.4747 0.0310 -15.2 1.650 1.4658 0.0032 -15.5 3.400 1.4596 0.0043 -15.5 <: 
0.590 1.4744 0.0294 -15.2 1.700 1.4656 0.0032 -15.5 3.450 1.4593 0.0044 -15.5 "' Z 

-15.3 0.500 1. 4742 0.0280 1.750 1.4654 0.0031 -15.5 3.500 1. 4591 0.0044 -15.5 CI 

0.520 1.4736 0.0254 -15.3 1.800 3.550 1.4589 0.0045 -15.5 "' 1.4653 0.0031 -15.5 )C 

0.540 1.4731 0.0231 -15.3 1.850 1.4851 0.0031 -15.5 3 •. 600 1.4587 0.0045 -15.5 0 
0.560 1.4727 0.0211 -15.3 1.900 1.4650 0.0031 -15.5 3.650 1.4584 0.0046 -15.5 "'1"1 

0.S80 1.4723 0.0193 -15.3 1.950 1.4648 0.0031 -15.5 3.700 1.4582 0.0046 -15.5 :J> ... 
~ 

0.7'00 1.4719 0.0178 -15.3 2.000 1.4647 0.0031 -15.5 3.750 1.4580 0.0047 -15.5 :J> ... 
0.7'20 1.4718 0.0164 -15.3 2.050 1.4645 0.0031 -15.5 3.800 1.4577 0.0048 -15.5 Z 
0.7'40 1. 4713 0.0152 -15.3 2.100 1.4643 0.0031 -15.5 3.850 1.4575 0.0048 -15.4 m 

0.('60 1.4710 0.0141 -15.4 2.150 1.4642 0.0031 -15.5 3.900 1.4572 0.0049 -15.4 m 

0.7'80 1.4707 0.0131 -15.4 2.200 1.4640 0.0032 -15.5 3.950 1.4570 0.0049 -15.4 :.-
;lie 
-4 

0.300 1.4704 0.0122 -15.4 2.250 1.4639 0.0032 -15.5 4.000 1.4567 0.0050 -15.4 % 

0.320 1.4702 0.0114 -15.4 2.300 1.4637 0.0032 -15.5 4.050 1.4585 0.0051 -15.4 % 
:.-

0.340 1.4700 0.0107 -15.:i. 2.350 1.4635 0.0033 -15.5 4.100 1.4562 0.0051 -15.4 ... 
!- 0.360 1.4698 0.0100 -15.4 2.400 1.4634 0.0033 -15.5 4.150 1.4580 0.0052 -15.4 6 
." 0.380 1.4896 0.0094 -15.4 2.450 1.4632 0.0033 -15.5 4.200 1.4557 0.0053 -15.4 

m 
:r CII 

~ 
n 0.300 1.4694 0.0089 -15.4 2.500 1.4630 0.0034 -15.5 4.250 1.4554 0.0053 -15.4 
:r 0.320 1.4692 0.0084 -15.4 2.550 1.462·9 0.0034 -15.5 4.300 1.4552 0.0054 -15.4 CD 

~ 0.340 1.4691 0.0080 -15.4 2.600 1.4627 0.0035 -15.5 4.350 1.4549 0.0054 -15.4 ,., 
0.360 1.4689 0.0076 -15.4 2.650 1.4625 0.0035 -15.5 4.400 '1.4546 0.0055 -15.4 CD 

:t' 0.380 1.4688 0.0072 c -15.4 2.700 1.4623 0.0036 -15.5 4.450 1.4543 0.0056 -15.4 
a 
1 LOOO 1.4686 0.0069 -15.4 2.750 1.4621 0.0036 -15.5 4.500 1.4541 0.·0056 -15.4 
< 1.050 1.4683 0.0062 -15.4 2.800 1.4620 0.0036 -15.5 4.550 1.4538 0.0057 -15.4 
~ 1.100 1.4680 0.0056 -15.4 2.850 1.4618 0.0037 -15.5 4.600 1.4535 0.0058 -15.4 
~ 1.150 1.4677 0.0051 -15.4 2.900 1.4616 0.0037 -15.5 4.650 1.4532 0.0058 -15.4 
z 1.200 1.4675 0.0047 -15.5 2.950 1.4614 0.0038 -15.5 4.700 1.4529 0.0059 -15.4 
~ 
.:-' 

:0 to..) 

CD 
to..) 

0 IoC 
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? TABLE 26. RECOMMENDED UALUES ON THE REFRACTIUE INDEX AND ITS WAUELENGTH AND 
:Ja 

~ TEMPERATURE DERIUATIUES FOR BARIUM FLUORIDE AT 293K (CONTINUED)* 
0 a 
1 
< A -dn/dA dn/dT A -d!l./dA d:1/dT A -dn/dA dn/dT 
~ n l:!m- 1 lO-6K-l 

n ~m-l lO-6K-l 
n ~m-l lO-6 K-l 

~ llm 'Jm ~m 

z 4.750 1.4526 0.0060 -15.4 7.200 1.4338 0.0093 --15.1 9.900 1.4027 0.0137 -14.I p 

~- 4.800 1.4523 0.0060 -15.4 7.300 1.4329 0.0095 -15.1 10.000 1.4014 0.0139 -14.4 

:0 4.850 1.4520 0.0061 -15.4 7.400 1.4319 0.0096 -15.1 10.200 1.3985 0.0143 -14.l 
CD 4.900 1.4517 0.0061 -15.4 7.500 1.4309 0.0098 -15.1 10.400 1.3956 0.0146 -14 • .,a 
0 4.950 1.4514 0.0062 -15.4 7.600 1.4300 0.0099 -15.T 10.600 1.3926 0.0150 -14.1 

5.000 1.4511 0.0063 -15.4 7.700 1.4290 0.0101 -15.T 10.800 1.3896 0.0154 -14.0 
5.100 1.4504 0.0064 -15.4 7.800 1.4279 0.DI03 -15.0 11.000 1.3865 0.0158 -13.9 
5.200 1.4498 0.0065 -15.4 7,900 . 1.4269 0.D104 -15.0 11.200 1.3833 0.0162 -13.8 
5.300 1.4491 0.0067 -15.4 8.000 1.4258 0.0106 -15:0 11. 400 1.3800 0.0166 -13.7 
5.400 1.4484 0.0068 -15.4 8.100 1.4248 0.0107 -15.0 11.600 1.3766 0.0170 -13.6 

5.500 1.4477 0.0069 -15.4 8.200 1.4237 0.0109 -15."0 11.800 1.3731 0.0174 -13.4 
5.600 1. 4470 0.0071 -15.3 8.300 1.4226 0.0110 -14.9 12.000 1.3696 0.0179 -13.3 X 
5.700 1.4463 0.0072 -15.3 8.400 1.4215 0.0112 -14.9 12.200 1.36S]: 0.0183 -13.2 ;.: 
5.800 1.4456 0.0074 -15.3 8.500 1.4203 0.0114 -14.9 12.400 1.3623 0.0187 -13.0 
5.900 1.4448 0.0075 -15.3 8.600 1.4192 0.0115 -14.9 12.600 1.3585 0.0192 -12.8 !: 

6.000 1.4441 0.0076 -15.3 8.700 1.4180 0.0117 -14.8 12.800 1.354S 0.0197 -12.7 
6.100 1.4433 0.00'78 -15.3 8.800 1.4168 0.0118 -14.8 13.000 1.350§: 0.0201 -12.5 
6.200 1.4425 0.0079 -15.3 . 8.900 1.4156 0.0120 -14.8 13.200 1.3465 0.0206 -12.~ 
6.300 1.4417 0.0080 -15.~ 9.000 1.4144 0.0122 -14·1 13.400 1.3423 0.0211 -12.1 
6.400 1.4409 0.0082 -15.3 9.100 1.4132 0.0123 -14.7 13.600 1.3380 0.0216 -11.9 

6.500 1.4401 0.0083 -15.2 9.200 1.4120 0.0125 -14.7 13.800 1.3336 0.0222 -11.S 
6.600 1.4392 0.0085 -15.g 9.300 1.4107 0.0127 -14.7 14.000 1.3292 0.0227 -11.4 
6.700 1.4383 0.0086 -15.2 9.400 1.4094 0.0129 -14.6 14.200 1.3245 0.0232 -11.1 
6.800 1.4375 0.0088 -15.,[ 9.500 1.4081 0.0130 -14.6 14.400 1.319§: 0.0238 -10.S 
S.SOO 1.4366 0.0089 -15.2 9.600 1.4068 0.0132 -14.5 14.600 1.3150 0.0244 -10.S 

7.000 1.4357 0.0091 -15.2 9.700 1.4055 0.0134 -14.5 14.800 1.3101 0.0250 -10.3 
7.100 1.4348 0.0092 -15.2 9.800 1.4041 0.0136 -14.5 15.000 1.3050 0.0256 -10.0 

* IN THIS TABLE MORE DECIMAL PLACES ARE REPORTED THA~ WARRANTED NERELV FOR THE PURPOSE OF TABULAR 
SMOOTHNESS AND INTERNAL COMPARISON. FOR UNCERTAINTIES OF TABULATED VALUES IN VARIOUS WAVELENGTH 
RANGES, SEE THE TEXT OF SUBSECTION 3.3. THE NUMBER OF DIGITS WITH AN OUERSTRIKE IS NOT RELAVENT 
TO THE ACCURACV OF THE UALUES. 
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TABLE 27. MEASUREMENT INFORMATION ON THE REFRACTIUE INDEX OF BARIUM fLUORIDE (~AUELENGTH DEPENDENCE) 

DATA REF. AUTHOR(S) VEAR METHOD l-IAUELENGTH TEMP. SPECIFICATIONS AND REMARKS 
SET NO. NO. USED RANGE.lJm K 

1 61 THILO,F. 1927 M 0.589 293 SINGLE CRVSTAL; REFRACTIUE INDEX DETERMINED BY IMMERSION 
METHOD FOR THE ME~N OF SODIUM D LINES; DATA EXTRACTED FROM 
A TABLE: TEMPERATURE NOT GIUEN, 293K ASSUMED. 

2 SS (.IULFF,P. 1928 M 0.589 298 CRYSTAL OF UNSPECIFIED TYPE: REFRACTIUE INDEX DETERMINED BY 
;Ia InMERSION METHOD FOR THE MEAN OF SODIUM D LINES; DATA m 

EXTRACTED FROM A lABLE; UNCERTAINTY OF INDEX 0.00010. ,. 
;Ia 
~ 

3 S2 (.IULFF,P~ 1931 M 0.589 298 SINGLE CRYSTAL: 1-2 MM FRAGrENTS; OBTAINED FROM COOLING THE n ... HEIGL,A. MELT; REFRACTIUE INDEX DE1ERMINED BY IMMERSION METHOD FOR :( 
T-iE MEAN OF SODIUM D LINES; DATA EXTRACTED FROM A TABLE: m 
U~CERTAINTV OF INDEX 0.00fl2. Z 

4 17 KAISER,(.I. 1962 R 10.0-80.0 300 SIN~LE CRYSTAL: PLATE SPECINEN; 0.1-5.0MM THICK: HIGHLY c 
m 

SPITZER,W.G. POLISHED SURFACES; NEAR NORMAL INCIDENT REFLECTION SPECTRUM >< 
KAISER,R.H. OBTAINED: REFRACTIVE INDEX DEDUCED FROM REFLECTION SPECTRUM 0 
HOWARTH,L.E. (.11TH LORENTZ THEORY: DATA EXTRACTED FROM A SMOOTH CURVE; ." 

LORENTZ DAMPED-OSCILLATOR DISPERSION EQUATION ALSO GIVEN. ~ 
r-
;III:: 

5 47 HOUSTON,T.W. 1963 D 0.54-1.85 93 SINGLE CRYSTAL: HIGH PURITY; PRISMATIC SPECIMEN; POLISHED :. 
JOHNSON,L.F. SURFACES FLAT TO 1/2 WAVELENGTH OF 0.535 MICROMETER LINE: r-

Z KISLIUK,P. REFRACTIVE INDEX DETERMINED BV MINIMUM DEVIATION METHOD FOR m 
~ALSH,D.J. 7 SPECTRAL LINES: DATA EXTRACTED FROM A TABLE. m :. 

6 47 HOUSTON,T.W. 19S3 D 0.54-1.85 298 SIMILAR TO ABOVE Bur AT A HIGHER TEMPERATURE OF 298K. 
,., ... 

ET AL. :c 
% 

7 67 MALITSON,I.H. 1964 D 0.40-0.77 288 SY~THETIC CRVSTAL; GROWN AT MIT BV D. C. STOCKBARGER: ~ 
fRISMATIC SPECIME~; REFRACTIUE INDEX DETERMINED BV r-

6 
!- DEVIATION METHOD ~OR 9 SPECTRAL LINES; DATA EXTRACTED FROM m 
~ ~ TABLE: ESTIMATED UNCERTAINTY ABOUT 0.000003: THIS DATA CIt 
:r 
~ SET WAS MEASURED ~T NBS 1M 1944, 
n 8 S7 MALITSOtft I.H. 1964 D 0.40-0.77 308 SINILAR TO ABOVE BUT AT A HIGHER TEMPERATURE OF 308K. :r 
CD 

FI 
lIU 9 67 MALITSOH,I.H. 1964 D 0.40-0.77 328 SINILAR TO ABOUE BUT AT A HIGHER TEMPERATURE OF 328K. 
~ 
0 10 67 MALITSOH,I.H. 1964 D 0.26-10.4 298 SYNTHETIC CRVSTAL: OBTAINED FROM THE HARSHAW CHEMICAL CO.: a PRISMATIC SPECIMEN; NEAR 51 DEGREE APEX ANGLE. 18MMX18MM p VIEW SURFACE: REFRACTIUE INDEX DETERMINED BV MINlnUM < DEUIATION METHOD FOR 46 SPECTRAL LINES; DATA EXTRACTED FROM ~ A TABLE; A SELLMEIRE TVPE DISPERSION EQUATION BEST FIT THE 
~ DATA ALSO GIVEN. z 
? 
~ 

~ to.:I 
CD W 
0 W 
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TABLE 27. MEASUREMENT INFORMATION ON THE REFRACTIVE INDEX OF BARIUM FLUORIDE (WAUELENG1H DEPENDENCE) (CONTINUED) 

DATA REF. AUTHOR(S) VEAR METHOD WAVELENGTH TEMP. SPECIFICATIONS AND REMARKS 
SET NO. NO. USED RANGE,l1m K 

11 49 FABRE,D. 1984 R 0.10-0.17 293 THIN FILM SPECIMEN OF VARVING THICKNESS; UACUUM DEPOSITED: 
ROMANO. J. REFRACTIVE INDEX DETERMINED BV REFLECTANCE OF UARVING 

~ VODAR,B. THICKNESS; DATA EXTRACTED FROM A FIGURE: TEMPERATURE NOT 
GIVEN, 293K ASSUMED. ~ 

12 25 NISAR,M. 1974 R 0.03-0.138 293 SINGLE CRVSlAL: OBTAINED FROM THE HARSHAW CHEMICAL CO.: !: 

ROBIN,S. SPECIMEN CLEAVED IN VACUUM: 20 DEGREE INCIDENT REFLECTION 
SPECTRUM OBTAINED: REFRACTIUE INDEX DEDUCED FROM REFLECTION 
SPECTRUM UITH KRAMERS-KRONIG RELATION; DAT~ EXTRACTED FROM 
A FIGURE; TEMPERATURE NOT GIUEN, 293K ASSUMED. 

13 53 GANIN,U.,SIDORIN,U. 1975 R 0.08-0.25 300 SINGLE CRVSlAL: FRESHLV CLEAUED SPECIMEN: NE~R NORMAL 
KARIN,M •• SIDORIN,K. REFLECTION SPECTRUM OBTAINED: REFRACTIVE I~DEX DEDUCED FROM 
STAROST nit N. , REFLECTION SPECTRUM WITH KRAMERS-KRONIG RELATION: DATA 
STARTSEV,G. EXTRACTED FROM A FIGURE. 



TABLE2B. EXPERIMENTALREFRACTIUE INDEX OF BARIUM FLUORIDE (~AUELENGTH DEPENDENCE) 

[~AUELENGTH. A, urn; TEMPERATURE, T, K; REFRACTIVE INDEX. nl 

A n A n A- n A n A n A n 

DATA SET 1 D~TA SET 4(CONT.) DATA SET 6 . DATA SET 9CCONT.) DATA SET 10(CONT~) DATA SET 11(CONT.) 
T = 293.0 T = 298.a 

53.S 5.33 0.486132 1.477628 2.1526 1.46410 0.1430 1.84 
0.589 1.475 53.8 6.01 0.5461 1.4760 0.546074 1.474951 2.32542 1.46356 0.1489 1.79 

53.9 6.80 0.5890 1.4745 0.589262 1.~7351S 2.5766 1.46262 0.1562 1.76 
DATA SET 2 54.0 8.25 0.7665 1.4709 0.656279 1.471830 2.6738 1.46234 0.1625 1.72 

T= 298.0 54.2 9.78 0.8195 1.4701 0.667814 1.471586 3.2434 1.46018 0.1684 1.71 ;Ia 
54.4 10.52 1.0140 1.4696 0.706518 1.~70863 3.422 1.45940 m 

0.589 1.47410 54.5 11.29 1.5166 1.4684 0.767858 1.469920 5.138 1.45012 DATA SET 12 ." 
;Ia 

54.7 12.23 1.8459 1.4684 5.3034 1.44904 T = 293 .. 0 ". 
DATA SET 3 55.0 11.63 DATA SET 10 5.343 1.44878 n ... 

T = 298.0 55.2 10.91 DATA SET 7 T = 298.0 5.549 1.44732 0.03715 1.15 <: 
55.5 10.20 T = 288.) 6.238 1.44216 0.0379 1.1S m 

0.589 1.47410 55.7 9.52 0.2652 1.51217 6.6331 1.43899 0.0380 1.1S Z 
55.9 8.78 o • 404656 1.484054 0.28035 1.506158 6.8559 1.43694 0.0382 1.15 c 

m 
DATA SET 4 56.3 8.03 0.435834 1.481416 0.28936 1.50390 7.0442 1.43529 0.0385 1.13 )( 

T = 300.0 5Ei.6 7.31 0.486132 1.478234 0.296728 1.50186 7.268 1.43314 0.0389 1.14 0 
57'.3 6.68 0.546074 1.475559 0.30215 1.50044 9.724 1.40514 0.0392 1.15 ." 

10.0 1.42 58.2 5.94 0.589262 1.474124 0.3130 1.49782 10.346 1 •. 39636 0.03B6 1.13 ". r-
13.9 1.36 59.1 5.53 0.656279 1.472439 0.32546 1.49521 0.0396 1.15 ~ 

17.6 1.29 60.0 5.09 0.£67814 1.472196 0.334148 1.49363 DATA SET 11 0.0401 1.13 ". 
r-

20.0 1.19 61.7 4.73 0.706518 1.471474 0.340365 1.49257 T = 293.0 0.0406 1.10 Z 
22.7 1.0S 63.1 4.41 0.767858 1.470538 0.34662 1.49158 0.0407 1.10 m 

24.2 1.03 65.3 4.0S 0.361051 1.48939 0.1015 1.99 0.0413 1.09 m 
~ 

26.2 0.89 67'.2 3 .• S3 DATA SET 8 0.366328 1.48869 0.1042 1.95 0.0416 1.09 ;Ia 

28.3 0.65 69.S 3.69 T = 308. ~ 0.404656 1.48438 0.1068 1.88 0.0420 1.09 ... 
30.0 0.41 73.8 3.55 0.435835 1.48173 0.1095 1..81 0.0424 1.08 :x: 

% 
31.3 0.16 77'.3 3.41 0.404656 1.483753 0.486133 1.47855 0.1123 1.72 0.0430 1.05 ". 
33.8 0.16 80.0 3.32 0.435834 1.481116 0.546074 1.47586 0.1136 1.S9 0.0433 1.02 r-

~ 37.-6 0.16 0.486132 1.477930 0.589262 1.47443 0.1144 1.69 0.0438 1.03 a 
." '" ~ 40.0 0.11 D~TA SET 5 0.546074 1.475255 0.643847 1.47302 0.1162 1.72 0.0441 1.07 '" "< 
1" 43.8 0.09 T = 93.0 0.589262 1.473820 0.,656279 1.47274 0.118S 1.80 0.0446 1.11 
n 46.0 0.09 0.656279 1.472135 0.706519 1.47177 0.1211 1.91 0.0447 1.12 
~ 
CD 48.0 0.24 0.5461 1.4787 0.667814 1.471892 0.85211 1.46984 0.1240 2.10 0.0454 1.10 a 

'" 
50.0 0.45 0.5890 1.4775 0.706518 1.471187 0.89435 1.46942 0.1258 2.25 0.0459 1.06 

~ 51.4 0.84 0.7665 1.4738 0.767858 1.470230 1..01398 1.46847 0.1263 2.27 0.0460 1.0S 
0 52.2 1.21 0.8195 1.4735 1.12866 1.46779 0.1270 2.28 0.0464 1.07 
9- 52.8 1.76 1.0140 1.4722 DATA SET 9 1.36728 1.46673 0.1281 2.24 0.0471 1.07 
sa 53.1 2.30 1.5166 1.4711 T = 328.0 1.52952 1.46613 0.1302 2.12 0.0476 1.06 
< 
~ 53.3 3.07 1.8459 1.4711 1.681 1.46561- 0.1321 2.05 0.0484 1.16 
!O 53.4 3.78 0.404656 1.483452 1.7012 1.46554 0.1353 1.95 0.0494 1.25 
z 53.5 4.51 0.435834 1.480816 1.97009 1.46472 0.1378 1.90 0.0496 1.28 
!» 
:" 

~ 
oa ~ 0 w 

CIt 
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::T TABLE 28" EXPERIMENTAL REFRACTIUE INDEX OF BA~IUM FLUORIDE (UAUELENGTH DEPENDENCE) (CONTINUED) ~ 

? 
:11:1 [WAVELENGTH, A, ~m: TEMPERATURE, T, K: REFRACTIUE INDEX, nl 
~ 
0 A n A n A n A n Q 

1 
< DATA SET 12(CONT.) DATA SET 1.2(CONT.) DATA SET 12(CONT.) DATA SET 13(CONT~) 
~ 
~ 000500 1.38 (J.OS77 1.47 0.1068 2.09 0.0987 1.79 
z 0.0502 1.45 (J.OS81 1.65 0.1087 1.99 0.1038 1.98 
~ 0.0504 1.49 0.0685 1.62 0.1097 1.95 0.1066 1.87 
~- 0.0510 1.49 0.0692 1.45 0.1117 1.91 0.1122 1.72 
~ 0.0514 1.51 0.0700 1.34 0.1127 1.89 0.1185 1.75 C)I) 
Q 0.0516 1.54 (J.0704 1 .• 33 o .1.t48 1.88 0.1218 2.81 

0.0521 1.52 (J.0712 1.37 0.1169 1.90 0.1235 2.89 
0.0525 1.58 0.0716 1.44 0.1192 1.95 0.1246 2.70 
0.0529 1.64 0.0720 1.50 0.1215 2.10 0.1287 2.21 
0.0534 1.68 (J.0733 1. 71 081227 2.32 0.1305 1.99 
0.0538 1.70 0.0738 2.05 0.1240 2.50 0.1376 1.79 
0.0541 1. 70 0.0742 2.30 0.1252 2.48 0.1460 1.68 
0 .. 0548 1.67 0.0746 2.33 0.1278 2.43 0.1677 1.59 
0.0551 1.64 0.0751 2.18 0.1291 2.31 0.1913 1.52 
0.0556 1.67 0.0756 1.88 0.1319 2.19 0.2190 1.52 ;r: 
0.0561 1.67 0.0760 1.81 0.1377 2.00 0.2561 1.47 
0.0568 1.90 0.0775 1.64 0.3679 1.43 ;t 
0.0576 2.16 0.0789 1.50 DATA SET 13 0.5486 1.46 !: 
0.0579 2.19 (J.0800 1.48 T = 300.0 
0.0582 2.15 0.0815 1.50 
0.0590 2.02 0.0849 1.56 0.0592 0.79 
0.0599 1.81 0.0855 1.60 0.0610 0.64 
0.0604 1.73 0.0861 1.62 0.0625 0.76 
0.0610 1.68 0.0873 1.74 0.0641 0.78 
0.0616 1.64 0.0885 1.85 0.0656 0.87 
0.0620 1.60 0.0892 1.87 0.0676 0.85 
0.0626 1.53 0.0898 1.85 0.0691 0.87 
0.0629 1.47 0.0911 1.73 0.0708 0.76 
0.0632 1.51 0.0925 1..65 0.0717 0.83 
0.0639 1.64 0.0932 1.65 0 .. 0726 1.11 
0.0642 1.98 0.0939 1.67 0.0747 1.11 
0.0645 2.10 0.0953 1.66 0.0775 1.07 
0.0649 2.07 0.0961 1.77 0.0795 1.02 
0.0652 1.98 0.0976 2.10 0.0822 1.02 
0.0656 1.94 0.0992 2.41 0.0848 1.07 
0.0659 1.80 0.1000 2.47 0.0864 1.26 
0.0663 1.81 0.1008 2.45 0.0903 1.41 
0.0666 L85 0.1016 2.43 0.0935 1.24 
0.0670 1.63 0.1042 2.29 0.095S 1.09 
0.0673 1.43 0.1059 2.20 0.097S 1.32 
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FIGURE 18. RE~RACTIVE INDEX OF BARIUM FLUDRIDE (TEMPERATURE DEPENDENCE). 
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TABLE 29. MEASUREMENT INFORMAT10N ON THE REFRACTIUE INDEX Of BARIUM FLUORIDE (TEMPERATURE DEPENDENCE) 

DATA REF. AUTHORCS) VEAR METHOD ~AUELENGTH TEMP. SPECIFICATIONS AND REMARKS 
SET NO. NO. USED RANGE.llm K :z: 

:z: 
1 47 HOUSTON,T.'-J. 19S3 D 0.5491 73-2S£r SINGLE CRVSTAL: HIGH PURITV: PRISMATIC SPECIMEN: POLISHED . 

JOHNSON,L.F. SURFACES FLAT TO 1/2 WAVELENGTH OF 0.535 MICROMETER LINE: ~ 

KISLIUK,P. REFRACTIUE INDEX DETERMINED BV MINIMUM DEVIATION METHOD FOR 
WALSH,D.J. THE SPECTRAL LINE 0.5461 MICROMETERS: DATA EXTRACTED FROM A 

TABLE. 

2 47 HOUSTott. T • \J. 19S3 D 1.0140 74-250 SIMILAR TO ABOVE BUT FOR A LONGER UAUELENGTH. 
ET AL. 
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DATA SET 1 
A = 0.548 

73.0 
80.0 
144.0 
163.0 
187.0 
218.0 
250.0 

1.47909 
1.47898 
1.47842 
1.47820 
1.47798 
1.47731 
1.47675 

DATA SET 2 
A = 1.014 

74.0 
79.0 
139.0 
160.0 
186.0 
216.0 
250.0 

1.47278 
1.47253 
1.47208 
1.47186 
1.47175 
1.47086 
1.47063 

TABLE 30. EXPERIMENTAL REFRACTIVE INDEX OF' BA~IUM FLUORIDE (TEMPERATURE DEPENDENCE) 

[~~UELENGTH. A. ~m: TEMPER~TURE. T. K: REFRACTIUEINDEX. n] 
~ 
m 
"'1'1 
~ » n ... 
< m 
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FIGURE 19. TEMPERATURE DERIVATIVE OF REFRACTIVE INDEX OF BARIUM FLUORID~ (WRVELENGTH DEPENDENCE) . 
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TABLE 31. MEASUREMENT INFORMATION ON THE TEMPERATURE DERIVATIUE OF REFRACTIUE INDEX OF BARIUM FLUORIDE (UAUELENGTH DEPENDENCE) 

DATA REF. AUTHGR(S) VEAR METHOD UAVELENGTH TEMP. SPECIFICATIONS AND REMARKS 
SET NO. NO. USED RANGE,l-lm K 

1 87 MALITSON.I.H. 1984 D 0.40-0.77 308 SYNTHETIC CR~STAL: GROWN AT MIT BY D. C. STOCKBARGER: 
PRISMATIC SPECIMEN; REFRAC-IUE INDEX DETERMINED BY 
DEUIATION METHOD; IN/DT DETERMINED FOR 9 SPECTRAL LINES 
USING THE INDICES MEASURED AT 288. 308 AND 328K: DATA lIO 

m 
EXTRACTED tROM~ TABLE. ." 

lIO 

2 87 MALITSON.I.H. 1984 D 0.28-10.4 298 SYNTHETIC CRYSTAL; OBTAINED FROM THE HARSHAW CHEMICAL CO.: » n 
PRISMATIC SPECIMEN~ NEAR 81 DEGREE APEX'ANGLE, 18MMX18MM .... 
UIEW SURFACE; REFRACTIVE INDEX DETERMINED BV MINIMUM < m 
DEUIATION METHOD FOR 48 SPECTRAL LINES: DN/DT DETERMINED Z USING INDICDES MEASURED AT ABOUT 288 AND 303K, NO DEFINITE 
RESULTS REPORTED BlJT AUERAGED UALUES -11XIO K IN NEAR Ie 

m 
ULTRAUIOLET. -15 It'l UISIBLE, -17 IN IN NEAR INFRARED AND -9 >< 
AT LONG WAUELENGTH LIMIT: DATA EXTRACTED FROM A TABLE. 0 

." 

3 59 LIPSON,H.G. 1978 I 0.83-3.39 310 SINGLE CRYSTAL: DISC SPECIMEN; 1.90CM DIAMETER. lCM TO 2.5CM ~ 
TSAY.Y.F. THICK: DN/DT DETERMINED FOR 3 SPECTRAL LINES BV OBSERUING r-

;:l1li: 
BENDOW,B THE INTERFERENCE FRINGE CHANGES AND THE CORRESPONDING ~ 
LIGOR.P.A. TEMPERATURE CHANGES: DATA EXTRACTED FROM A TABLE: r-

Z UNCERTAINlY OF DN/DT ABOUT 0.4XIO$$K$$. m 
m 

4 ,59 LIPSON.H.G. 1978 I 0.63-3.39 330 SIMILAR TO PBOUE BUT AT A HIGHER TEMPERATURE OF 330K: ~ 
ET AL. UNCERTAINlY OF DNIDT 0.4XIO$$K$$. ;:l1li 

-I 
::a: 

5 59 LIPSON.H.G. 1978 I 0.S3-3.39 350 SIMILAR TO ABOUE BUT AT A HIGHER TEMPERATURE OF 350K: ::a: 
ET AL. UNCERTAINlV OF DNIDT O.4XI0$$K$$. ~ r-

'- 6 80 HARRIS.R.J. 1977 I 0.63-3.39 318 POLVCRVSTALLINE: OBTAINED FROM THE HARSHAU CHEMICAL CO.: 6 
"' ." JOHNSTON,G.T. :r PLATE SPECIMEN: DWDT DETERMINED DIRECTLV FOR 3 SPECTRAL til 

~ KEPPLE,G.A. LINES BV OBSERVING THE FIZEAU INTERFERENCE FRINGE CHANGES 
n KROK.P.C.,MUKAI.H. AND THE CORRESPONDING TEMPERATURE CHANGES: MEASUREMENTS 
:r MADE FROM 298 TO 338K. THE AUERAGED VALUES OF DN/DT WERE " ~ GIUEN; DATA EXTRACTED FROM A TABLE. ,., 
~ 7 92 TSAY.V.F. 1977 I 0.32-3.39 310 SINGLE CRVSlAL: DISC SPECIMEN: 1.90CM DIAMETER, 1.27CM THICK: 
10 LIPSON,H.G. DN/DT DETERMINED EV OBSERUING THE INTERFERENCE FRINGE 
! LIGOR,P.A. CHANGES AND THE CORRESPONDING TEMPERATURE CHANGES DATA p 
< EXTRACTED FROM A FIGURE: UNCERTAINTY OF DN/DT ABOUT 
~ 1.0XI0$$K$$. 
~ 
z 
~ 
:" 
; ~ 
co ~ 
0 -
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TABLE 32. EXPERIMENTAL TEMPERATURE DERIVATIVE OF REFRACTIUE INDEX OF BARIUM FLUORIDE (~AVELENGTH DEPENDENCE) 

CWAUELEN(;TH, A' Wm; TEMPERATURE, T, K; TEMPERATURE. DERIVATIUE OF REFR·ACTIUE INDEX, dn/dT. uf 6 K- 1
] 

A dn/dT A dn/dT 

DATA SET 1 
T = 308.0 

0.404656 -15.05 
0.435834 -15.00 
0.486132 -15.15 
0.546074 -15.20 
0.589262 -15.22 
0.656279 -15.23 
0.667814 -15.25 
0.706518 -15.28 
0.767858 -15.45 

DATA SET 2 
T = 296.0 

0.26-0.4 -11.0 
0.40-0.7 -15.0 
0.70-9.7 -17.0 
10.35 -9.0 

. DATA SET 3 
T = 310.0 

0.6328 
1.15 
3.39 

-16.7 
-17.1 
-16.8 

DATA SET 4 
T = 330.0 

0.6328 
1.15 
3.39 

-17.3 
-17.5 
-17.3 

DATA SET 5 
T = 350.0 

0.6328 -17.9 
1.15 -17.8 
3.39 -17.6 

DATA SET 8 
T = 318.0 

0.8328 
1.15 
3.39 

-16.4 
-16.8 
-16.3 

DATA SET 7 
T = 310.0 

0.325 
0.4418 
0.6328 
1'.15 
3.39 

-15.7 
-16.3 
-16.8 
-17.2 
-16.8 
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FIGURE 20. TEMPERATURE DERIVATrVE OF REFRACTIVE INDEX OF BARIUM FLUQRIDE (TEMPERATURE DEPENDENCE). 
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TABLE 33. 

DATA REF. 
SET NO. NO. 

1 47 

2 68 

3 68 

4 68 

5 59 

MEASUREMENT INFORMATION ON THE TEMPERATURE DERIVATIVE OF REFRACTIVE INDEX OF BARIUM fLUORIDE (TEMPERATURE DEPENDENCE) 

AUTHORCS) VEAR METHOD ,WAVELENGTH TEMP. SPECIFICATIONS AND REMARKS 
USED RANGE,)Jffi K 

HOUSTON,T.W. 1963 D 0.5461 93-293 SINGLE CRVST~L; HIGH PURITY: PRISMATIC SPECIMEN: POLISHED 
JOHNSON,L.F. SURFACES F~AT TO 1/2 WAVELENGTH OF 0.535 MICROMETER LINE: 
KISLIUK,P. REFRACTIUE INDEX DETERMINED BV MINIMUM DEUIATION METHOD: 
WALSH,D.J. DN/DT DETE~MINED USING INDICDES MEASURED AT 93 TO 293K, FOR 

0.5461 MIC~OMETER LINE: DN/DT UALUES FOR' 1.014 MICROMETER 
ARE THE SAME AS THIS SET: DATA EXTRACTED FROM A TABLE. 

SELEZNEU~,A.M. 1969 0.656 213-573 SYNTHETIC CR~STAL; PRODUCED IN THE SOUIET UNION: WELL 
ANNEALED: TEMPERATURE COEFFICIENT OF REFRACTIUE INDEX 
DETERMINED BY INTERFERENCE METHOD: EMPIRICAL FORMULA 
PROPOSED FOR CALCU_ATION OF DN/DT: DATA EXTRACTED BY 
EVALUATING A GIUEN EQUATIOH. 

SELEZNEUA,A.M. 1969 I 0.589 213-573 SIMILAR TO ABOVE BUT FOR WAUELENGTH 0.589 MICROMETERS. 

SELEZNEUA,A.M. 1969 0.486 213-573 SIMILAR TO ABOUE BUT FOR WAUELENGTH 0.486 MICROMETERS. 

LIPSON,H.G. 1976 I 0.6328 300-353 SINGLE CRYSTAL: DISC SPECIMEH: 1.90CM DIAMETER, ICM TO 2.5CM 
TSAV,V.F. THICK; DN/DT DETERMINED BY OBSERUING THE INTERFERENCE 
BENDOW,B FRINGE CHANGES AND THE CORRESPONDING TEMPERATURE CHANGES: 
LIGOR,P.A. DATA EXTRACTED FROM A FIGURE: UNCERTAINTY OF DN/DT ABOUT 

0.5XI0$$K$$. 
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TABLE 34. EXPERIMENTAL TEMPERATURE DERIVATIVE OF 'REFRACTIVE INDEX OF BARIUM FLUORIDE (TEMPERATURE DEPENDENCE) 

[WAVELENGTH, A' llm; TEMPERATURE, T, K: TEMPERATURE DERIVATIVE OF REFRACTIVE INDEX. dn/ dT. 10- 6 K- 1
] 

T dn/dT T dn/dT T dn/dT 

DATA SET 1 DATA SET 3(CONT.) DATA SET S(CONT.) 
A = 0.546 

488.0 -20.11 ·352.821 -18.140 
93.0 -8.6 513.0 -20.76 
133.0 -10.2 538.0 -21.42 
173.0 -12.5 563.0 -22.07 
223.0 -17.0 
293.0 -18.6 DATA SET 4 

A = 0.486 
DATA SET 2 

A = C.656 213.0 -12.64 
238.0 -13.33 

213.0 -12.95 263.0 -14.02 
238.0 -13.61 288.0 -14.71 
263.0 -14.26 313.0 -15.40 
288.0 -14.92 338.0 -16.09 
313.0 -15.57 363.0 -16.78 
338.0 -16.23 388.0 -17.47 
363.0 -16.88 413.0 -18.16 
388.0 -17.54 438.0 -18.85 
413.0 -18.19 463.0 -19.54 
438.0 -18.85 488.0 -20.23 
463.0 -19.50 513.0 -20.92 
488.0 -20.16 538.0 -21.61 
513.0 -20.81 563.0 -22.30 
538.0 -21.47 
563.0 -22.12 DATA SET 5 

It = 0.632 
DATA SET 3 

It = C.589 302.564 -16.580 
306.462 -16.780 

213.0 -12.90 309.949 -16.840 
238.0 -13.56 314.667 -17.200 
263.0 -14.21 320.000 -17.280 
288.0 -14.87 325.538 -17.28C 
313.0 -15.52 329.846 -17.400 
338.0 -16.18 333.538 -17.58C 
363.0 -16.83 337.231 -17.780 
388.0 -17.49 339.692 -18.00C 
413.0 -18.14 343.590 -18.080 
438.0 -18.80 347.282 -17.980 
463.0 -19.45 350.359 -18.020 
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TABLE 35. COMPARISON OF DISPERSION EQUATIONS PROPOSED FOR BaF2 

Source 

Kaiser, W., 
Spitzer, W. G., 
Kaiser, R.H., and 
Howarth, L. E. 
1962 

Malitson, I. H. 
1964 

Selezneva, 
1969 

Present work 
1977 

Wavelength and 
Temperature Ranges 

10-80 ~m 

0.2652-10.346 #-LID 
298 K 

213-573 K 

0.15-15.0 #-Lm 
293 K 

Dispersion Equation 
)., in ~m; V in cm- 1 

0.643356 ).,2 0.506762 >..2 3.8261 ).,2 
n

2 = 1 + ).,2 _ (0.057789)2 + >..2 _ (0.10968)2 + 'A2 ~ (46.3864)2 

': = a + 2b (T - 293. 0) t 

0.91070 ).2 0.19652 ).2 4.52469 ).2 
n

2 
= 1. 33973 + >..2 _ ( 0.10065)2 + 'A2 _ (29.87)2 + >..2 _ (53. 82) 2 

'* i = 1, 2; 4 'iT P1 = 4.50, 4n P2 = 0.07; Vl = 184 em-1, 1)2 = 278 cm- 1; 1'1 = 0.020, 1'2 = 0.30. 
1 For A = 0.606 #-Lm, a == -lb. Ub x 10-°, b = -1. 31 x 10- 6 ; for A = O. b!;9 SlID, a = -lb. UU X 10- 6 , b = -1.31 x Hra; 

for A = 0.486 Slm, a = -14.85 x 10-6, b = -1.38 x 10- 8• 

J. Phys. Chem. Ref. Data, Vol. 9, No.1, 1980 



'wJ~~I~I .• ""il,~.g.;o~')lvaC1li$~)"g;thiSiO~~er 
~~ltIliqll~;'~rge :g~~~imens;Withweightove~2"k~ and'diameter 

iri~~E~;ttt~~~;!t;I~i~~~~~·· 
, ",'."AJ.th~~~II.,t~is:'~~~ri.8.I.i~,ttoanspa~ent·.~If·t1i~'Infrar~;d,up to .'7 .. 5 

~i;~~~~'~~i~~~~;t~:;~t:'thr~i~~~~O;; 
~r~al~~df~~JIl}ahles::37. and3~r in,w~i~h~w~'haveco~piled 38 

~t!~~i~~r~J~tit~7:a~~rqii:~t~:i~i 
;'2~-()1":;~~i~'fnms:'~ ort.he,transpareIitr~gio~,.SteinIneltz et. aI., [77] 

-.;;~~~Jlrep0I:t~4 . .II?:we~er ,re!ractive. indice~ for ·the'infraredre~ 

,~~hptr~~~'~W~s~i~:'~::~~u:~~~1:rnt11lAN1;a . 
"As .' Il1~ntionedahove;' ,the ?v~ilahle da~ •. on •. , the. refractive 

fh14ice-s~ ~or-~si~gle.:crystillsc:':are,~:veriy " SCtlnti~The -crys~i ·.is· 
;:tr~~~pareIit~f,ora:quite;wide .. ~pectral:region,'al>out7i5 .microm~ . 

;:$~;,~~~;;;:~ii:;~t:iJ::~:~i~1:;::~~; 
, -rateil~d;ieHan,I~~'the:spe~tral :ran~ec6v~r~(l"is'Ila~~\\r~ .Fllrth~i­
"~or~~-die '.disper~ion in .• ·.therefractive)naices is's~aii; from 

\~::~,~~J~~~~:~:L7~~r:~7;~i!l1~j:4~f~m~: 
cp:re~Pti~n:,Astl_result; .the·lIai'tmann~ i~terpolatiolf;formulae 

;~r!~~t~Q~~~l~~Bi,I;~l~%:ie~iJ!!ilit: 
:r:ay~'aregood:~nlyfor the ~a~r~\Vspectralr~gibnfroin O.4t~O.7 
iriiel"oillet~r~'., , 

11l,th~presentw()rk~the available data are oIilyaplirtofthe 
ji4plltiIlf~rm~tionneeded for:a Sellmeier dispe~sion equation, 
Inorderto ~et IIleaIl!ngfulpredictioris for thewh~le' tran~parent 

'~regj_on" the-key parameters for-:thedisp~rsion equ{ltionare, for_ 
:':,ea~h .. ' ray, the .-di~lectri~ .' constant,·theeffective : UVresonant 
~wayeleHgth;the' infraredresonantwayelength . and . if possible . 
)W{rst;eIigt~S ofe-achofther~s()mlnt wavelell~l1s~,I t.is fortunate 

,~~~!t~tt!~~T~~~$i~~~~~l~ 
. into t~-e Sel~me~erequati~11'yields fi~ 'to a~~U~Pl~ 9a~t~a(~# 
.as::dosea~>:~he:fli~3'~?t~¢:l~ai-tti!ann:.fOi-Inu1!l~ .• ·T:lle';l"e~ti1ti~g' 
;:equations for'single crystal': MgF2~at' 29a:1(iIl~the:tr~~~p~rerri: 
regiQti:~'O.14-7 ;5micr(m~et~rs,'are: 

2 -:' '. ':;<':y~OU9P':J\"'" -;():008frA;~;'-
n/:=:='L2762Q : +-·"-)\2...;:·0;OS6362.+.. .... -- .·A2.~;.2~iRO~' 

+ 0.iSltiA
2 + 2.1227";2,,,,);\, '(·.',2.',' .. ~,,5.·.~):.;: 

A2:724.42X,2~40.6~;\e:-r,ay" .' 

"'he.re A is iIl.unit~;ofIIli~roJlleters: It~hotlla-'be<ri~ied:ih~~L 
, Bar~er's values hav~ been ~odifiedsoth~tth~diff~r.~.~ef~f;; 

refractive in4eJi:;'betweenordiIl8ry 8nd.extraordin~ry<J;~Y:ligi-~ 
\Viththe . obs~rvedbirefringen~e . exeepi in theregi~n:,;~er~ 
'anohuilies ofbir~fringence' occ~r .-Barker' s valueswere.so!n.~qir 
fiedthat the ratios of the -parametersremainedunch~l!g~d~;~~;Q~c: 
the av~ilabledata~ of IRTRAN 1 we simply fit-the>~aUl~)9)i; 
Sellmeier tyPe:quotaiion,·to ohtain .' 

il2 = 1.79079 + 0.108221\2 + .. 2~7.814;~2 . 
A2_ 0.167332A2~,25~54.2, .. 

(lRTRA'N;1~)'.,(2~l 

This . eq~atio~ is found .. to he as .gooq' asthe.lI~~h.~~ge~} 
dispersionequation:given .. in (20]. 

_ Equafions(24) to (26) <were used to-generate,theief~ren~i 
dataiiven in, the ,table of • rec6mmendedv~lu,es .... Y:~llles;.~t 
d~/dA • were:siIllply evaluatedhy taking'· the~(rrst:deri,~a~Y5~r?fo 

-;these"equati()ns. < AJt~o,ugh. the . values .' of n:are,giv~Jl.tOt~~:-:: 
-fourth:decimaL·p:lace~. ihis does not reflect'thed~gree'jt: 
. ac~uracy. and't~e' 'extent of reliability. 'The values .. ares() ~I:~JiY~ 
simply for smoothnes~ ofUi.})tilation. Fbr the.,pro~er:~se.of~,~ll~;;; 
tapUIated .values '. th~. readei·- should follow the crit~rla.giv~b.'~~': 
bel()w. . . . ' .. '... ......."' 

:'WaYelehgtll.'ra~ge 
micrometers 

:{);lSiO.20 
;- 0~20~0~30 
0~30-0.70 
0;70--1.00 
1.00-5.00' 

For IRTRAN 1: 

5.00":'10.0 

0~1S~O.30 

0.30--'1.00 
1.00.;..10.0 

Estimated 
uncertainty, 

.O~Ol;· 

0.005 
0.0001 
0.003 
0.005 

·0.01 

>O.()5 
>O~01 
0~001 
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n TABLE 36. RECOMMENDED UALUES ON THE REFRACTIUE INDEX AND ITS ~AUELENGTH :r-.. 
~ DERIUATIUE FOR MAGNESIUM FLUORIDE AT 293K* ,., .. 
:'" Extraordinary Extraordinary 
c 
G A Ordinary Ray Ray IRTRAN 1 A Ordinary Ray Ray IRTRAN 1 
'1 
< ).lm no -dnofdA ne -dnefdA . n -dn/dA ).lm nc -dno/dA ne -dne/dA n -dn/dA 
~ 

0.150 1.4792 2.0378 1.4941 2.0685 0.220 1.4130 0.4228 1.4263 0.4376 1.4308 1.1200 
~ 
z 0.152 1.4752 1.9137 1.4900 1.9448 0.222 1.4122 0.4090 1.4254 0.4235 1.4286 1.0399 
p 0.1541.4715 1.8003 1.4863 1.8315 0.224 1.411~ 0.3959 1.4246 0.4100 1.4266 0.9680 
~ 0.156 1.4680 1.6962 1.4827 1.7274 0.226 1. 4106 0.3834 1.4238 0.3971 1.4248 0.9032 
; 0.158 1.4647 1.6005 1.4794 1.6315 0.228 1.4098 0.37'14 1.4230 . 0.3847 1.4230 0.8445 
CD 
0 

0.160 1.4616 1.5124 1.4762 1.5431 --- 0~230 1.4091 0.3599 1.4222 0.3729 1.4214 0.7914 
0.162 1.4587 1.4310 1.4732 1.4613 0.232 1.4084 0.3489 1.4215 0.3616 1.4199 0.7430 
0.164 1.4559 1.3557 1.4703 1.3856 0.234 1.4077 0.3383 1.4208 0.3508 1.4184 0.6989 
0.166 1.4532 1.2860 1.4676 1.3153 0.236 1.4071 0.3282 1.4201 0.3404 1.4171 0.6585 

. 0.168 1.4507 1.2212 1.4651 1.2500 0.238 1.4C64 0.3185 1.4194 0.3304 1.4158 0.6214 

0.170 1.4483 1.1610 1.4628 1.1892 0.240 1.4(58 0.3093 1.4188 0.3208 1.4146 0.5874 
0.172 1.4461 1.1049 1.4603 1.1325 0.242 1.4C52 0.3003 1.418T 0.3116 1.4134 0.5560 
0.174 1.4439 1.0526 1.4581 1.0795 0.244 1.4C46 0.2918 1.4175 0.3028 1.4123 0.5270 :c 0.176 1.4419 1.0037 1.4560 1.0300 0.246 1.4040 0.2835 1.4169 0.2943 1.4113 0.5002 
0.178 1.4399 0.9579 1.4540 0.9837 0.248 1.4034 0.27'56 1.4163 0.2861 1.4103 0.4753 :c 
0.180 1.4380 0.9151 1.4521 0.9402 1. 6085 17.5092 0.250 1.4C29 0.2680 1.4158 0.2782 1.4094 0.4522 

!: 

0.182 1.4362 0.8749 1.4502 0.8994 1.5780 13.3075 0.252 1.4C24 0.2607 1.4152 0.2707 1.4085 0.4308 
0.184 1.4345 0.8372 1.4485 0.8610 1 • 5544 1'0.4573 0.254 1.4019 0.2536 1.4147 0.2634 1.4077 0.4107 
0.186 1.4329 0.8017 1.4468 0.8249 1.5356 8.4344 0.256 1.4014 0.2468 1.4142 0.2564 1.4069 0.3920 
0.188 1.4313 0.7683 1.4451 0.7909 1.5203 6.9464 0.258 1.4C09 0.2403 1.4137 0.2496 1.4061 0.3746 

0.190 1.4298 0.7368 1.4436 0.7589 1.5076 5.8199 0.250 1.4C04 0.2340 1.4132 0.2431 1.4054 0.3582 
0.192 1.4284 0.7071 1.4421 0.7286 1.4968 4.9464 0.252 1.3999 0.2279 1.4127 0.2368 1.4047 0.3429 
0.194 1.4270 0.6791 1.4407 0.7000 1.4877 4.2554 0.254 1.3995 0.2220 1.4122 0.2307 1.4040 0.3285 
0.196 1.4256 0.6526 1.4393 0.6729 1.4797 3.6993 0.256 1.3990 0.2164 1.4118 0.2249 1.4034 0.3149 
0.198 1.4244 0.6275 1.4380 0.6473 1.4728 3.2452 0.258 1.398~ 0.2109 1.4113 0.2192 1.4028 0.3022 

0.200 1.4231 0.6038 1.4367 0.6231 . 1. 4667 2.8695 0.270 1.3982 0.2056 1.4109 0.2138 1.4022 0.2902 
0.202 1.4220 0.5812 1.4355 0.6000 1.4613 2.5551 0.272 1.3978 0.2005 1.4105 0.2085 1.4016 0.2789 
0.204 1.4208 0.5599 1.4343 0.5782 1.4564 2.2895 0.274 1.3974 0.1956 1.4101 0.2034 1.4010 0.2682 
0.206 1.4197 0.5396 1.4332 0.5574 1.4521 2.0630 0.276 1.3970 0.1908 1.4097 0.1985 1.4005 0.2581 
0.208 1.4187 0.5204 1.4321 0.5377 1.4482 1.8683 0.278 1.39S6 0.1862 1.4093 0.1937 1.4000 0.2485 

0.210 1. 4176 0.5021 1. 4310 0.5190 1. 4446 . 1. 6997 0.2BO 1.3963 0.1818 1.4089 0.1891 1.3995 0.2394 
0.212 1.4166 0.4846 1.4300 0.5011 1.4414 1.5528 0.2B2 1.3959 0.1775 1.4085 0.1847 1.3991 0.2309 
0.214 1.4157 0.4680 1.4290 0.4841 1.4384 1.4239 0.284 1.3956 0.17'33 1.408! 0.1804 1.3986 0.2227 
Q.216 1.4148 0.4522 1.4281 0.4678 1.4357 1.3103 0.286 1.3952 0.1693 1.407"8 0.1762 1.3982 0.2150 
0.218 1.4139 0.4371 1.4272 0.4524 1.4331 1.2097 0.288 1.3949 0.1654 1.4074 0.1722 1.3977 0.2076 



TABLE 38.. REtOMf1E:NDED>UALUE:50N:THE,REFRAPTIVE INDEX AND .trS:WAIJE4ENGTH 

DERluATI,UE' FORMAGNE$IUr1 FLUDRtriEAT 293k(~ONTttfUED) * 
Extraordinary~xtra.orcriria:ry ". .' 

A QrclinaryRay .. 'Ray. IRTRAN 1 ... ' .~ OrciinaryRay . Ray... IRTRANl, .... 
llm uo .... dnol dA tie -:-dliel dA n ~dri/dA llm. no -dnold,A ne, ~dri.~/dA Ii: ~drt/dX 

0.290. 1 .. 394'[ a.i8ls 1.4071 0.1682 f.39~ 0.2006 0.500 ,,1~3797 0:.0292 1~391S 0.0306 '1.38260.0237 
0.292 1.3,94,g 0~).580 1.406.§.. 0.1644 1.3969 0.;1940 0.51.0 1'.3794 0,.0276 1.3,91~, O~0289 1,.~.8~0,.02~3 
0.294 1.393~ 0.1544 1.406~ 0 .. 1608 1~3966 0.187'6 0~520 1.3792 0',,0261 1.3910 '0.0273 I.382tO.OaUr 
0.296 1.393.§. O~1510 1.406.1 0.1572 1-3962 0.1816 0.530 .. 1.3789, 0.0247 1.3908 0.025~ 1.3819' 0~0198' 
0.298 1.3933 0.1476 1.4058 0.1537 1.3958 0.17580.540 1.3787,0.0234 1.3905 0.0245 1.3817" 0.018t " . . .' . '., ,.., ....,. ". , .. ' m 

. - . . ...... .' '.' .", '.' --- ...... : .... ':.. ~, 

0~300 10.3930 0.1444 1.4055 0.1504 1.3955 0.1703 0.550 1.3784 0'.0222 L39Q3 0.9233 1.3815' 0.0117 ~' 
0.305 1.3923' 0,.13S7 1.4048' 0.1'424 1.3947 0.1576 0.560 1.3782 0.0211 1.3901 Q~ 0221 L3'814, 0~0167 n 
0.310 1.3917 0 .. 1298 1.40410 .. 1350 10.3939 0.1462 0~5701.3780 0,.0201 1.3898 0.0210 L3812 C)'.0159 ::I' 
0.:H5 1.3910, 0~1230 1.4034 0.1282 1.3932 0 .. 1360 0.580,1.3778 0.0191 1.31396 0.020.0. 1 1.3~HO 0.0151 ~. 
0.320 Lo3~04 0~1188 1.4028 0.1218 1.3925,0.1267, 0.590 1.3778 O.OlS2 1'.3894 0~01~1 1'.38090.0.144: Z 
0.325 1.3899 0.1111 1.4022 0.1158 1.3919 0.1184 0.600 1.3775 0.0174 1.3892 0.0183 1.3808, O~0138, ~: 
O.3301.38930.10571.40190.11021.39140.110a 0.620 1.3771 '0.0159 ~.38a9 0.01871.3805 O.012~, 0' 
0 .. 335 1.3888 0.1007 1.4011 001050 1.3908 0.1039, 0.640 1.3768 0.0146 1.3886' 0.0154 1.38020.0116' 
0.340 1.3883 0 .. 0980 1~4006 0.1001 1. 3903 O. 097!=) 0'.66P'.1. 3785 0~0135 1..3883 0.0142 1. 3800, 9.0107" ; 
0.345 1.3878 0.0916 1.4001' 0.0956 1,;3.898 0.0918 '0 .. 680 1.3763 0.0125 1.3880 0.0132 1.3798 0~0100 .... 

" . '., ,.;. . ~, 

". '" -. .' '- .' '.'- '. ". .' - ''' .. " ,'. )ii' 0.350 1.3874 0.Ofj75 1.3996 0.0913 ,1.~894 0.0865 0 .• 700 1.378Q. 0.0117, 1.38712. 0.0123 1.3798 0.0093' !: 
0.3551.38700.08361.39920.08731 •. 38900.;0816 0.7201.37580.01091.38750.01151.37940.0088 Z 
0.360 1.3886 0.0800 1.3988 0.0835 1.3886 0.0772 0.740 L375I 0.0102 i.387~ 0.0108 1.3793 0.0083 :: 
0.365 1.3882 0.0766 1.3983 0.0799 1.3882 0.0730 0.760 L.375..i 0.0096 1.3871 0.0101 1.3791 0.0078 )io 
0.370 1.3858 0.0733 ,1.3980 0.0766 1.3878 0 •. 0692' 0.780 1.3752 0.0091 1.3869 0 •. 0096 1.3790 0.007~, ~, 

_ _ _ .. _.' .. ' :c 
0.375 1.3854 0.0703 1.3976 0 .. ,0734 1.38~ 0.0657 0.800 1.375.Q.,0.0086 1.386Z. 0.0091 1.37rul 0.0071 :: 
0.380 1.3851 0.0674 1.3972 0.0704 1.3872 0.0624 0.820 1.3749 0.0082 1.3885 0.0088 1.3787 0.0088' ,.. 
0.385 1.3848 0.06471.3969 0 io 0676 1. 3869 0.0593 0.840 1.374Z 0.0078 1. 388~ 0",0082 L 3785 0.0086 a 

~ 0.390 1 .• 3844 0.0821 1.3965 0.06.49 1.3868 0.0565 0.860 1 .• 3748 0.0.074 1.3862 0.0079 1.3784 0.0084 m 
J 0.395 1.384i 0.05971.39820.0624 L3863 0.0538 0.8801.3744 0.00711.386'0. 0.0076 1.37~ 0~00S2 tit 
'< ' .... ,.' '" 

~ D.400 1~3838 0~0574 1.39590.0600 1.3861 0.0!;j14 0.900 1.374~ 0.OQ89 1.385:[ 0.00731.3782 O.OOSO 
i D.410 1~3833 0.0532 1.39530.05561.38580.0489 0.9201.37410.00661.38570.0070 1.3780 0~0'058 
~, D.420 1.3828 0.0494 1.3948 0.0516 1.3851 0.0430 0.940 1.374'0 0.0084 1.3858 0~0068 1.3779 0.0057 
r: 0.430 1.3823 0.0460 1.3943 0.0480 1.3847' 0.0395 0~9S0 1.373:[ 0.0062 1.385.:§: O.006p 1~3778 0 •. 00§6 
:'" 0.440 L3818 0.04281.39380.04481.38430.0364 0.9801.37380.00601.38530.0.0841.37770.0055 o . " 
D ".. . .... .'. ' 

'1 0.450 1.3814 0.0400. 1.3934 0.0419 1.3840 0.0337 LOOO 1.373§ 0.0058 1.;385,[0.0062 l,.37'i~ 0..0054 
:- 0.460 1.3810 0.0374 1..3930 0.03S2 1.38;3,6. 0.0;313 1.050 J.373.a 0,,005510.384,[ :0.0059 1.37'7~ 0~005? 
,:- 0.470 1.3807 0.0351 1.3926 0.0367L.3833 0.0291 1.100 1~3731.' 0.0.053 1.3842,0.0058 1.3771.0.0051 
!O 0.480 1.3B03 0.0330 1.39230.0345 L38~ 0.0271 1:15Q 1.372~0.0051· .. 1.384~, 0~00:;4 1.3,?812.·,0.00,50 
, 0.490 1.3800 0~0310 1.3919 '0~0325 1.~R~R n_n~c;~ 1.200 1.'3728 O.~004S 1.3841,' 0~O~53 1.~1S:; .'0.,005Q 

~ f I ,~, 
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n TABLE 36. RECOMMENDED UALUES ON THE REFRACTIUE INDEX AND ITS WAUELENGTH ':r 
CD 

~ DERIUATIUE FOR MAGNESIUM FLUORIDE AT 293K (CONTINUED)* :Ia 

~ Extraordinary Extraordinary 
c a A Ord ir.ary Ra}' Ray IRTRAN 1 "- Ordinary Ray Ray IRTRAN 1 
1 
< 11m no -dno/dA ne -dne/dA n -dn/dA "lm no :"'dno/dA ne -dne/dA n -dn/dA 
~ 

1.3723 1.3838 1.376[ 0.0050 1.3618 1.3724 1.3639 
~ 1.250 0.0048 0.0052 3.000 0.0079 0.0086 0.0097 
z 1.300 1.3721 0.0048 1.3835 0.0'051 1.3760 0.0050 3.050 1.3614 0.0081 1.3720 0.0088 1.3634 0.0098 
~ 1.350 1.37i8 0.0047 1.3833 0.0051 1.375.[ 0.0051 3.100 1.3610 0.0082 1. 37i6 0.0089 1.3629 0.0100 
~ 1.400 1.3716 0.0047 1.383'0 0.0051 1.3755 0.0051 3.150 1.360G 0.0083 1.3711 0.0091 1.3S24 0.0102 
:0 1.450 1.37fZ 0.0047' 1.3828 0.0051 1.3753 0.0052 3.200 1.3602 0.0085 1.3706 0.0092 1.3619 0.0104 
co 
0 

1.500 1.3711 0.0048 1.3825 0.0051 1.3750 0.0053 3.250 1.3598 0.0086 1.3702 0.0094 1.3614 0.0105 
1.550 1.3709 0.0048 1.3822 0.0052 1.3747 0.0054 3.300 1.3593 0.0088 1.3697 0.0095 1.3609 0.0107 
1.600 1.3706 0.0048 1.3820 0.0052 1.3745 0.0055 3.350 1.3589 0.0089 1.3692 0.0097 1.3603 0.0109 
1.650 1.3704 0.0049 1.3817 0.0053 1.3742 0.0056 3.400 1.3584 0.0090 1.3687 0.0098 1.3598 0.0111 
1.700 1.3701 0.0050 1.3814 0.0054 1.3739 0.0057 3.450 1.3580 0.0092 1.3682 0.0100 1.3592 0.0112 

1.750 1.3699 0.0050 1. 38i2 0.0055 1.3736 0.0059 3.500 1.3575 0.0093 1.3677 0.0101 1.3586 0.0114 
1.800 1.3696 0.005L 1.3809 0.0056 1.3733 0.0060 3.550 1.3570 0.0095 1.3672 0.0103 1.3581 0.0116 
1.850 1.3694 0.0052 1.3806 0.0057 1.373'0 0.0061 3.600 1.3566 0.0096 1.3667 0.0105 1.3575 0.0118 :z: 1.900 1.3691 0.0053 1.3803 0.0058 1.3727 0.0062 3.650 1.3561 0.0098 1.3662 0.0106 1.3569 0.0120 
1.950 1.3688 0.0054 1.3800 0.0059 1.3724 0.0064 3.700 1.3556 0.0099 1.3656 0.0108 1.3563 0.0121 :z: 

1.368S 1.379? 1.3720 1.3551 1.3651 1.3557 
!: 

2.000 0.0055 0.0060 0.0065 3.750 0.0101 0.0109 0.0123 
2.050 1.3683 0.0056 1.3794 0.0061 1.3717 0.0067 3.800 1.3546 0.0102 1.3645 0.0111 1.3550 0.0125 
2.100 1.3680 0.0057 1.379T 0.0062 1.3714 0.0068 3.850 1.354T 0.3104 1.364'0 0.0113 1.3544 0.0127 
2.150 1.3677 0.0058 1.3788 0.0063 1.3710' 0.0070 3.900 1.3535 0.0105 1.3634 0.0114 1.3538 0.0129 
2.200 1.3674 0.0059 1 •. 3785 0.0064 1.3707 0.0071 3.950 1.3530 0.0107 1.3628 0.0116 1.3531 0.0131 

2.250 1.3671 0.0060 1.3782 0.0066 1.3703 0.0073 4.000 1.3525 0.0108 1.3622 0.0117 1.3525 0.0132 
2.300 1.3668 0.0062 1.3778 0.0067 1.3699 0.0074 4.050 1. 35i'9 0.0110 1.361§: .0.0119 1.3518 0.0134 
2.350 1.3665 0.0063 1.3775 0.0068 1.3696 0.0076 4.100 1.3514 0.0111 1.3610 0.0121 1.3511 0.0136 
2.400 1.3662 0.0064 1.3771 0.0070 1.3692 0.0077 4.150 1.3508 0.0113 1.3604 0.0122 1.3504 0.0138 
2.450 1.3658 0.0065 1.3768 0.0071 1.3688 0.0079 4.200 1.3502 0.0114 1.3598 0.0124 1.3497 0.0140 

2.500 1.3655 0.0066 1.3764 0.0072 1.3684 0.0080 4.250 1.3497 0.0116 1.3592 0.0126 1.3490 0.0142 
2.550 1.3652 0.0068 1.3761 0.0074 1.368:[ 0.0082 4.300 1.3491 0.0117 1.3585 0.0128 1.3483 0.0144 
2.600 1.3648 0.0069 1.3757 0.0075 1.367§. 0.0084 4.350 1.3485 0.0119 1.3579 0.0129 1.3476 0.0146 
2.650 1.364:[ 0.0070 1.3751 0.0076 1.367.1 0.0085 4.400 1.3479 0.0120 1.3573 0.0131 1.3468 0.0148 
2.700 1.3641 0.0071 1.3749 0.0078 1.3667 0.0087 4.450 1.3473 0.0122 1.3566 0.0133 1.3461 0.0150 

2.750 1.3638 0.0073 1.3745 0.0079 1.3663 0.0088 4.500 1.3466 0.0124 1.3559 0.0134 1.3453 0.0152 
2.800 1.3634 0.0074 1.3741 0.0081 1.3658 0.0090 4.550 1.346'0 0.0125 1.3552 0.0136 1.344'6 0.0154 
2.850 1.3630 0.0075 1.3737 0.0082 1.3654 0.0092 4.600 1.3454 0.0127 1.3546 0.0138 1.3438 0.0156 
2.900 1.3626 0.0077' 1.3733 0.0083 1.3649 0.0093 4.650 1.3448 0.0128 1.3539 0.0140 1.3430 0.0158 
2.950 1.3622 0.0078 1.3729 0.0085 1.3644 0.0095 4.700 1.344T 0.0130 1.353'2' 0.0141 1.342~ O.01S0 
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CURVE SYMBOL 
24 
25 
29 
30 
32 
33 

I!l 

(!) 

A 

+ 
X 

~ 

37 1-

38 x 
~ 39 Z 

+ 40 jyA 
~\Z ll. p Y6"'-6~ ne Recommended 

~~+ 6 ~ . 

Iff rF=Ii 'l' "~ 
1'lg.~ IRTRAN 1 

t~ 

x ~ 18 
~~XvY 

n Recommended 
o 
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WAVELENGTH, MICR~METER 

FIGURE 21. REFRRCTIVE INDEX OF MRGNESIUM FLUORIDE (WRVELENGTh DEPENDENCE) . 
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FI$URE22. WAVELENG~H·DERIVATIVE tlF. REFRRCTIVE INDEXClF MRGNESIUM FLU()RI0E~ 
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n TABLE 37. MEASUREMENT INFORMATION ON THE REFRACTIUE INDEX OF MAGNESIUM fLUORIDE (WAVELENGTH DEPENDENCE) ~ 
41 

~ 
:III 

~ 
t:J DATA REF. AUTHORCS) YEAR METHOD \.IAUELENGTH TEMP. SPECIFICATIONS AND REMARKS 
a SET NO. NO. USED RANGE,l.lm K 
!2 
< 
0 
:- 1 69 ROOD,J.L. 1949 R 0.47-0.62 293 THIN FILM SPECIMEN OF UARIOUS THICKNESSES ON GLASS SUBSTRATE: 
~ REFRACTI~E INDEX DETERMINED BY NEAR NORMAL REFLECTION z MEASUREMENT: IT \.lAS FOUND THAT THE INDEX OF REFRACTION OF !' FILMS WERE LOWER THAN THAT OF BULK MATERIAL AND CHANGING :' WITH AGE OF THE FILM: DATR EXTRACTED FROM A TABLE: 
:0 UNCERTAINTY OF INDEX ONE UNIT OF THE THIRD DECIMAL PLACE: C» 
C) TEMPERATLRE NOT GIUEN, 293K ASSUMED. 

2 70 SCHULZ,L.G. 1950 L 0.589 293 THIN FILM SPECIMEN OF UARIOUS THICKNESSES ON GLASS SUBSTRATE 
SCHEIBNER,E.J. WITH SILIJER OR GOLD LAYER: IT WAS FOUND THAT THE INDEX OF 

REFRACTION IN THE FILMS WAS THE SAME AS THAT OF THE BULK 
MATERIALS; TEMPERATURE NOT GIUEN, 293K ASSUMED. 

3 71 MORITA,N. 1952 T 0.49-0.62 293 THIN FILM SPECIMEN: UACUUM DEPOSITED ON A GLASS SUBSTRATE: 
REFRACTIIJE INDEX DETERMINED BY TRANSMISSION METHOD FOR 4 

. SPECTRAL LINES: rATA EXTRACTED" FROM A TABLE: UNCERTAINTY OF 
INDEX AT THE THIRD DECIMAL PLACE. ~ 

293 
% 

4 71 MORITA,N. 1952 T 0.49-0.58 SIMILAR TO ABOUE BUT FOR THE SUBSTRATE TEMPERATURE AT 493K 
DURING DEPOSITION. !=: 

5 71 MORITA,t(. 1952 T 0.58 293 SIMILAR TO ABOUE BUT fOR HIGHER SUBSTRATE TEMPERATURE. 

S 72 HALL,J.E.JR. 1954 0.42-0.7S 293 UACUUM DEPCSITED: THIN FILM SPECIMEN OF 0.2-0.8 MICROMETER ON 
FERGUSON,W.F.C. BLACK GLASS SUBSTRATE: AGED IN AIR FOR ONE HOUR AT 293K: 

REFRACTIIJE INDEX DETERMINED BY INTERFERENCE METHOD; DATA 
EXTRACTED FROM A SMOOTH CURUE: TEMPERATURE NOT GIUEN, 293K 
ASSUMED. 

7 72 HALL,J.E.JR. 1954 I 0.42-0.76 293 SIMILAR TO ABOUE BUT FOR THE FILMS AGED FOR ONE WEEK. 
ET AL. 

8 73 JENNESS,J.R.JR. 1956 T 2.0 293 SINGLE CRYSTAL: UACUUM DEPOSITED: THIN FILM SPECIMEN OF O.S 
MICROMETER ON FUSED QUARTZ SUBSTRATE; REFRACTIUE INDEX 
DETERMINED BY TRP.NSMISSION METHOD FOR THE SPECTRAL LINE 2.0 
MICROMETERS; TEMPERATURE NOT GIUEN, 293K ASSUMED. 

9 74 MORITA,H. 1956 0.37-0.60 293 THIN FILM SPECIMEN OF 533 MICROMETER ON CROWN GLASS 
SUBSTRATE: UACUU~ DEPOSITED: REFRACTIUE INDEX DETERMINED BY 
INTERFERENCE MET~OD: DATA EXTRACTED FROM A FIGURE: 
UNCERTAINTY OF INDEX 0.01. 

10 7'4 MORITA,H. 1956 I 0.37'-0.60 293 SIMILAR TO ABOUE BliT FOR THIN FILM SPECIMEN OF 534 MICROMETER 
ON FUSED QUARTZ SUBSTRATE. 
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',\'", 

. ·j)ATA; . REF. 
SET NO. NO. 

A~T~ilR(S), . 

1~ 74 MORtTA.N. 

12 74 MORITA,N. 

13 74 . MORITA.N. 

14 . ,74 MORITA,N. 

,.:. "," ';", ,',-, 

15 74 MORITA'N~ 

16 74 MORI'TA,N. 

17 ,74 MORITA,N. 

18 74 MORITA,N. 

19 74 MORITA,N. 

20 74 MORITA,N. 

21 74 MORITA,N. 

22,' 74 HORITA.N. 

23 74 MQRITA,N. 

VEAR'METHOD .WAVE,,-ENGTH TEMP. 
USED' ··RANGE.um K 

1958 'I O.39-0~5S 293 

1558 I O~39':"O~54 293 

1958 .I o ~37-0~55 ., 293 

1958 I (L 397,0.489 293 

1956 I 0.38"'0.50' . 293 

1956 I 0.39-0.59 293 

1956 I 0.38-0.56 293 

, 1958 I 0.34-0~53 i:!93 

1956 I O~408,O.508 293 

1956 I .0.42-0.58 293 

1958 I 0.39-0.58 29~ 

I95S I 0.38-0,.58 293 

19~6, ,I 0.34-0.51 293 

... Se~CIFIC~Jtoti~A~,il'~~6A~t<s 

. StMJ:LJ~~····'';O "'AnouE;iuT:~OR',TH~kFILM,:"~PEtiMEti :~#'~~f~r1t6Ro~ETER 
ON C~OWN:GLASS,>SUBSTRATE~' ..' . . .' 

SIM.ILARiO.A~OJ~:~Ul· '~O~:'T'HIH ··.·~ILr., ··SPe:CI,MENioF··.SS'7.MICROMETER 
;, ONFUSEDGUAR~ZSUB~T~ATE. ., ..... ;'( . ....... ... .... ' ' .................. ' 

stHiLAR::fo:f=iBOUEBiU:, FOR .THINFILMSPEC'IMEN, OF"3SS' MI CROMETER : OM, FUSEn:t~UARTZSuBSTRATE. . ... ' ".. , .... ' " .,. ,., 

• 'SIMtLARTO'ABb~~:B,U~~ORrH!N' FILM .... SPEtIMEN,6P3'S.9MICROMEtE~ 
ON CROWN GLASSSUESTRATE. .' . 

, SIMILAR" rOAB(JOEBUl;:FORTHIN:FILMSPEctME:~ OF'59s.MYcRClMEl:ER 
g~pg~~~~Cl~7A??SUESTRAtE; Ke:PTAT.TEMPE~,AiuRE' ~13K,nLJ~ING. 

SIMIL..ARTO~BOUEBUT.F()RTHIN'f:"ILMSPE=CIMEN.(JF>J;lo.r'1iC;R()MEltR 
ON FUSED OUARTZ'SUBSTRATE;.KEPTAT 513: i<:nURINGDEPOSITION;. 

SIMi~LA~' J~· •• ··ABOUE. 'BUT~OR'.' .. ~~IN';tL~SPECiMEN' .. 0F'·· 82s··Mi6ROMEtER··,·, 
, ON .. CROWN CLASS. SPESTRATE: ' •. KEPT. AT: . 67~.'.K,DURIN~,DEP()SITION.· 

SIMILAR TO AB.OUEBUT FOR THIN FILM SPEttIMEN OF ,829 MICROMETER 
ONFUSEDOUARTZ SUBSTRATE:KEPTAT'673.'K DURING DEPosITION .. ' 

SIMI U~~ ,TO: ABOUE'aU,. FORTHINF'I,,-M, SF,'EC ~MEN.()F.i DEW . ,. . .' 
'~~~§~~fI6~~ ON. CRO&.JN GLASSSLJaSTRATc:,KEPT·.AT,623,KDURING 

SIM~LA~:r6 AkoGEBUl F(JRTHINFILl1orl:.~1r1ENbF109~" '" ' ...... ' 
MICROMETER ON FUSED 'QUARTZ SUBSTRATE:' KEPTATS23K DURING 
D~PO~HTIO,N.. ., " ' ... ' . . ...... '. , 

SIMILAR TO ABOUE BUiFOR THIN FILM SPECIMEN OF 35SMICROMETER, 
, .ON •. ' .. FUSED ',aUARTZ ••• ~UBST~A,!.~: K7PT ..• :~! ... ·~.?;3:'.~ ..•• D~~I~G. Pe:~9~I:TIPNt 
SIMILAR· TOABOUEBUT FOR ,THIN FILMSPECIMEN'QF470"Mlc:ROMETER 

. Of!' .t;RO~M(;LaSS :SUESrRATE,:·KEPJ'AT~aaK'nU~INGDEf'O§I:rI.ON ~;;: 

siMILAR .• ·~6.'ABdUE'·BU"f'·.FOR' .• ;~i'tt~'IL~SPE:(;Ir1~M,;6t·.~~2.'·,'MfCR6k~tE~, 
, •. ,ON C,ROWNCLASS SU:8STRA"'E':~EPT,ATG23,~,;pU~INGDEPqS1THltt/: 
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TABLE 37 • MEASU~EMENT INFORMRT10N ON THE REFRACTIUE INDex OF MAGNESIUM FLUORIDE (~~UELENGTH DEPENDENCE) (CONTINUED) 

1:1 ; DATA R::F. AUTHOR(S) YEAR METHOD I.JAUELENGTH TEMP. SPECIFtCATIONS AND REMARKS < 
~ 

SET NO. '10. USED RANGE.Jjm K 

.'" z 24 IS DUNCANSON.A. 1958 D 0.40-0.71 <!94 SYNTHETIC CRYSTAL: GR~j.jN BV THE STOCKBARGER TECHNIQUE: p 
~ 

STEVENSON.R.W.H. PRISMATIC SPECIMEN: NEAR 60 DEGREE APEX ANGLE. 2SMMX27MM ., UIEW SURFACE: REFRACTIUE INDEX DETERMINED BV DEVIATION 
... METHOD FOR 18 ORD!N~RY SPECTRAL LINES: DATA EXTRACTED FROM 
<> A TABLE; A HARTMANN INTERPOLATlON FORMULA BEST FIT THE 

RESULTS ALSO GIUEN. 

25 18 OUNCANSON.A. 1358 D 0.40-0.71 294 SIMILAR TO ABOUE BUT rOR EXTRAORDINARV RAV. 
ET AL. 

26 r5 COLE.T.T. t:l62 R 0.03-0.13 293 THIN FILM SPECIMEN OF UNSPECIFIED THICKNESS: VACUUM 
OPPENHEIMER.F. DEPOSITED: 10.30.50 AND 70 DEGREE INCIDENT R~FLECTION 

SPECTRUM OBTAINED: REfRACTIVE INDEX DEDUCED FROM REFLECTION 
~ SPECTI<U~r WITH FRESNEL fORMULAE: DATA EXTRACTED fROM A 

TABLE: TEMPERATURE 10T GIUEN. 293K ASSUMED. ~ 

27 53 LUKIRSKII.A.P. 1364 R o.OOa-O.la 293 THIN fILM SPECIMEN OF MAGNESIuM fLUORIDE ON GOLD OR ALUMINIUM ~ 

SAUINOU.E.P. SUBSTRATE: REFRACTIIJE !NDEX DEDUCED FROM REfLE~TION 
ERSHOV.O.A. SPECTRUM WITH FRESNEL fORMULAE; DATA EXTRACTED FROM A 
SHEPELEU.YU.F. TABLE. 

28 49 fABRE.D. 1364 R 0.08-0.17 293 THIN FILM SPECIMEN OF VARYING THICKNESS: VACUUM OEPosrTED; 
ROHAND.J. REFRACTIVE INDEX DETERMINED BV REFLECTANCE OF vARVING 
\)ODAR.B. THICKNESS: DATA EXTRACTED FROM A FIGURE; TEMPERATURE NOT 

GIUEN. 2S3K ASSUMED, 

29 76 WILLIAMS.M.W. 1367 R 0.04-0.30 293 SINGLE CRVSTAL: OBTAIMED FROM OPTOUAC. INC.; PLATE SPECIMEN: 
1MM THICK: HIGHLY POLISHED SURfACES: FOR WAVELENGTH REGION 
0.1-0.3 MICROMETER HEAR NORMAL AND 75 DEGREE INCIDENT 
REFLECTION SPECTRUM OBTAINED: fOR REGION 0.04-0.13 
MICROMETER 20. 70 A~D 7S DEGREE INCIDENT REFLECTION 
SPECTRUM OBTAINED: REFRACTIUE INDEX DEDUCEO FROM REFLECTION 
SPECTRUM WITH FRESNEL FORMULAE: DATA EXTRACTED FROM A 
SMOOTH CURVE: TEMPERATURE NOT GIUEN. 293K ASSUMED. 

30 7S WILUAMS.r1.I.J. IS67 R 0.04-0.11 293 SINGLE CRYSTAL; UACUU~ DEPOSITED; THIN FILM SPECIMEN OF 
UNKNOWN THICKNESS: 20 AND 70 DEGREE INCIDENT REfLECTION 
SPECTRUM OBTAtNED: REFRACTIVE INDEX DEDUCED fRON REfLECTION 
SPECTRUM WITH FRESN,L FORMULAE: DATA EXTRACTED FROM A 
SMOOTH CURUE: TEMPE~ATURE NOT GIUEN. 293K ASSUMED. 



TABLE 37 .. MEASUREMENT INFORMATION ON THE REFRACTIUE INDEX OF· MAGNESIUM FLUORIDE (WAUE~ENGTH DEPENDl:.NI.t:.J (CONTINUED) 

DATA REF .. AUTHOR(5) YEAR . METHOD WAUELENGTH TEMP. SPECIFICATIONS AND REMARKS 
SET NO. NO. USED RANGE. 11m K 

31 51 HEITMANN? W. 1967 L 006328 293 SINGLE CRYSTAU HIGH PURITY; PRODUCTION OF·SCHUCHARDT CO.: 
KOPPELMANN, G .. UACUUM DEPOSITED; THIN FILM SPECIMEN OF QUARTER WAUELENGTH 

ALTERtlATE WITH ZNS AND ZNSE FILMS; REFRACTIVE INDEX 
DETERMINED BY MULTILAYER METHOD fOR 1 SPECTRAL LINES; DATA 
EXTRACTED FROM A TABLEt TEMPERATURE NOT bIUEN, 293K ;lU 

ASSUMED. m 
"'1'1 
lID 

32 77 STEINMETZ,D .. L. 1967· 0.17-0.29 293 SINGLE CRYSTAL: THE AUTHOR OBTAIriED THE DATA THROUGH. PRIIJATE ~ n PHILLIPS, W. G. COMMUNICATION; DETAILS Of EXPERIMENT NOT.GIUEN: REFRACTIUE ... 
WIRICK,M. INDEX OF EXTRffiRDINARY RAYS FOR 4 SPECTRAL.LINES WERE < 
FOREES,F.F. GIUEN: DATA EXTRACTED fROM A TABLE; TEMPERATURE NOT GIUEN, m 

293K ASSUMED. Z 
c 

33 77 STEINMETZ,D .. L. L967 0 .. 17-0.29 293 SIMILAR TO ABOlJE BUT FOR ORDINARY RAYS. m 
>< 

ET ~Le 0 
." 

34 78 NAG~TA,K .. L968 A 0.45-0.85 293 THIN FILM SPECIMEN OF 0.05 TO 0.10 MICROMETER ON GLASo ~ 
SUBSTRATE:; UACUUM DEPOSITED: REFRACTIVE INDEX DETERMINED BV r-

~ ABELES METHOD FOR 3 SPECTRAL LINES; DATA EXTRACTED FROM A l> 
TABLE: TEMPERATURE NOT GIUEN, 293K ASSUMED. ,.... 

Z 
35 79 HASS,G. 1969 I 0.16-0.58 293 THIN FILM SPECIMEN Of UNSPECIFIED THICKNESS BY UACUUM m 

m RAMSEY,J.B. DEPOSITION ONTO QUARTZ PLATE BY A C02 LASER; REFRACTIVE l> 
INDEX·DETERMINED BY IN'ERFERENCE METHOD; DATA EXTRACTED ,., 
FROM ~ SMOOTH CURUE: TEMPERATURE NOT GIUEN, 293K ASSUMED~ -I :z: 

38 80 SHKLYAREUSKII9I.No 1971· 0.40-1.00 293 UACUUM tEPOSITED: THIN F:LM SPECIMEN OF 0.133 TO 0.517 % 
)-

EL -SHAZl I , A 0 :'" • A. MICRO~ETER ON ;LASS SUBSTRATE: 3MMX1.2MM AREA: REFRACTIUE ,.. 
GOUORUSHCHEN<O,AoI. INDEX DETERMIN~D BYIN-ERFERENCE METHOD: DATA EXTRACTED 6 

FROM A SMOOTH CURVE: TEMPERATURE NOT GIUEN, 293K ASSUMED. m ;- en 
." 
:r 

37 20 EASTMAN KODAK COe :971 D 1.00-9.00 293 POlYCRYSTALlINE; KODAK ItfFRARED OPTICAL MATERIAL IRTRAN U ~ 
(\ DESCRIPTION OF SPECIMEN AND EXPERIMENT NOT GIUEN: 
:r TEMPERATURE Nor GIUEN, 293K ASSUMED: DATA EXTRACTED FROM A III 

?I TABLE COMPUTED BY A GIVEN HERZEERGER DISPERSION EQUATIONo 
:;l!I 

~ 38 81 HAMSDN,W .. Fo 1972· R 0.015-0.06 SINGLE CRYSTAL: OBTAINED FROM AlFHA INORGANICS, INC.; 
0 ARAK~WA, E. T c POLISHED WITH 0.5 MICROMETER G~IT: 12 ANGLES FROM 20 TO 75 a WILLIAMS, MoW. DEGREES INCIDENT REFLECTION SPECTRUM OBTAINED: REFRACTIUE '! INDEX DEDUCED FROM REFLECTION SPECTRUM WITH FRESNEL 
< FORMULAE; DATA EXTRACTED FROM A FIGURE; TEMPERATURE NOT ~ 
~ 

GIUEN, 2S3KASSUMED. 
~ 
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TABLE 37. MEASUREMENT INFORMATION ON THE REFRACTIUE INDEX OF MAGNESIUM FLUORIDE (~~UELENGTH DEPENDENCE) (CONTINUED) 

REF. AUTHOR(S) VEAR METHOD IJAUELENGTH TEMP. SPECIF[CATIONS AND REMARKS 
NO. USED RANGE,~m K 

82 THDMAS,J. 1973 R 0.04-0.12 293 SINGLE CRYSTAL: OBTAINED FROM THE HARSHAW CHEMICAL CO.; DISC 
STEPHAN,G. SPECIMEN: WITH OPTICAL AXIS PARALLEL TO THE POLISHED FACES: 
LEMONNIER.J.C. REFLECTANCE MEASURED AT UARIOUS INCIDENT ANGLES FRON 25 TO 
NI5AR. M., ROBIN,S. 55 DEGREES: REFRACT rUE INDEX OF ORDINARV-RAY DEDUCED FROM 

REF~ECTION SPECTRUM: DATA EXTRACTED FROM ~ FIGURE; 
TEMPERATURE NOT GIUEN, 293K ASSUMED. 

82 THOMAS,J. 1973 R (J.04-0.12 293 SIMILAR TO ABOUE BUT fOR EXTRAORDINARV-RAY. 
ET AL. 

83 YADAUA,U.N. 1974 L 0.20,0.70 293 THIN fILM SPECIMEN OF PURE MAGNESIUM FLUORIDE ON QUARTZ 
SHARMA,S.K. SUBSTRATE: UACUUM DEPOSITED: REFRACTIVE INDEX DETERMINED BY 
CHOPRA, K. L. DEDUCTION OF THE REFLECTANCE AND TRANSMITTANCE OF THE FILM: 

DIGITIZED UALUES OF REFRACTIUE INDEX GIUEN: TEMPERATURE NOT 
GIUEN, 293K ASSUMED. 
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CD 
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f 
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i:,; 

1.<",,:,i~1 

"··.·DA:+~2$~§31o'·'···,··;: 
tii~ ~ 7":;' :"1.3'$9 ' 

,p .• $Q' 1.3j7 , . o. §? 1',!'343 
. O"p4, ' .1.322' 
O~5i4:,< L~ 336 
,o~54, .:f~3:97' 
:9.$4:' .;.1'.358 
O~55' : 1.357 
O~ 55' '1.·363 ' 
q~5$ , . .1.377 
0.5$, ":1~346, 
b.~ 57'. '. ,1,.352, 

'0.5('.. , '. J.382:;; 
~:.~g',. ' . 'l::~~~' 

',': ' •• :': ;',:):: . 

DATA'sf;1"'2 
T,T '~!33~O 

,d.?8!:r,· " i~39 
riAT~$;T,,~ . '.' 

. T,·.::;/293:~:O'······ 

9.~S! ,',1~39i 
0.52' .. 1.386 
9.56.. . ,,1 .3,S7 
O.,S? .. ~.~.3a7 

DAtASE:tA 
·t~'293. Q '., 

o ~4S 1.'366 
'0~5G 1.387 
O~58 1.378· 

, .. ; .. , ....... ;..:.:. :,.,C" ,,"'.' 

6.58-: .:; ·:t~3S0 .... ' 
. "" nAtA,~:S~TS,/: 

r: . ;:','293~0,' 

~:~~< 'ri~~' 
O~~58·,1,.~72 ' 
o .4tS: ,1.371 .. 

·gr;~i~lZ:? t:!li" 
iQ.§S21" " 1 .367: 
:l)~G05J: ' 1.367· 

',,"O.Sitt:, l~ 3S¢ 
:"6 ~ 7'19 ,:.'.1. 3S~ . 
>p.752···' 1. ass 
:qlAtA'~~T '.7·' 

'T'::,:·29S;0. 

q.42.~· .. ··.:. '. · 1.~$.S, 
0, .4.42, 1.,397 

. 0.4ss·,La9s· 
"·0.482" . L.395 
o '.50.§ ,',' 1.394 
·0.$:3? . ".' "1~393 
0.566·' 1..392' 
0.597 . 1 .. ,391 
O.G?~ :.·39,1 
0.659 : .390 
0.701 . :, .• 390 o .75~ '. 1'.39,0 

DATA,SETB 
. l~, ~93.0,. 

.2 .. 0 h3S 

< O.;i:S·' ..1.42$ 
'O.430;~ '. ,.,J,.41S< 

·:,g,:··~.g.t:'i:"!;."'.'.· ••••. t::,:·.~~.··' 
i~A,~~Z~~~~~;3!/S . 
!igi~~:Tl:~~g 
"0.'499.:" . ·.l~)~,PO 
'Q.sse", " ,1 .• 388 

b~fA:;'·~~T·.:·.'Ii···' 
". '.' ,. T~,' 293.~0,: 

"O~.3~5. 1.426: 
O.4~1 1~401 
0.49:3' 1.419 

., ·O.sSO:' 1.497 

".DATA·.·S~T· 12'.: 
': t:¥,'.:293.0; '., 

·.· .• ·6~,~~T)',:· L~~~'" 
'0.43.0 1.414 
q:i4sJ,:. •.... ' 1.,428; 

'q;, 53,9, . , L40 .. 0 

DATf!l"SET>··l:3 .• 
'T =293.0 

"'0.371 
0.440 
0.551, 

. ' 1 ~~h4' 
1.412' 
1.392 

, ·"':'·,;BA¥A'§~t~,'i't~:. ,.DAf~;;:~€T'{f93 

.ib~:~~';;Ujjl~i41~ .·~.:O~",~3{t~OS 
O.~I3S"i:.l~'40~, ·'~.~.O~ •. :::'· •• · •. ~ .. , •. 1'~.'402 

'iAr~~j~§~~~:\~A~~~i~~~ 
~;t.~~:h~~ 
" •• ?, .. '~.QO:;:·'.""';·"' •. ,,~·: •• ,4~S~ .•...• 

. riA~~~~§~tg;"; 
" :'i,a.~§5(;<~·1.,424 :. 
" '0;' 42t<::'" 1.14.11 
, g',47 (" ' 1~ 424 
o .528. . "h425 

'." Q:. ,5.~p , .' .. '·1 ~4f9 
'.,:',t'" 

DAiA\$,~t ].7'; , 
T===293~O ' 

"·d.' •. :.~~s.:;,".·····i "··1.:~.4e.9 
0.412' '" 1.'417: 

'O:.A~~,:,;;' ., .. lj 41t 
g.4.7'4 '. 'b 4~3 
p.5¥S::' 1.'4g1· 
0'.593," bA19 

, . : ,'.:. ~ : -: " 

DATA·:'S'ET.is 
. t=,293.0 

o • 341 r.432 . 
O.~377' 1.410 
'Oi439 ,1'.409, 
0 .• 530' ;l,~.41~8 ". 

~~~~l;,'n~~~' 
th S7S, ;;;1:~4ts', 

nATA:':"S~",~i.' 

Q.r~r~31r43Q 
0.432"'" ·1.426 
0.4(':0 '. ··;'.l~4{o 
0.·527'.'; :. ':1~418 
0.5$5, '. ,> l .. ~g3' 

DATA;SSi"22: 
T'=j'!93~0 " 

'0. 3Sr:', ;::/~,~~a7' 
0.4:1S ",).:.41,0 
0.43$: "1~:399~ 
'O.473:i '.' 1(40$ .Q.'~,Q!f' .'. 1~'384, 
0.5S0;\·' 1.408 

I)ATA:····:§~t· ..•. ··~·~··'· 
T==a93,~O: 

0.341'1 ~429 
O~409'" "1~415 
0.; 510' -f.Al'! 

;;,,~ 

'DATA/;SET;'24, 

'JS~~~~::~~~91; 
0'.:4~40~p{'1~,~82~5;~ 

',Q.:~~3.E5~.~$;':'~i~.?$~P;:t;;~: 
O,.(44'('14.a.· •.•.• ;1:;~;~81:S0",:; 

·:·O·J;$5e;2t~::·!,:,~'.·3tt;Sa' .\ 
:, o:~'ssr8tEr'11~~s4'(;>'; 
, OJe;~O:tls1~:a7$i8,i/ 
o Ii 7.()S5~5 .101.37599. ::: 
; .. ri~tA·':sgf",~'~§. '.' ,';-,',t 

. ... ::;(·":,;;,,:S94;·,~:,;:ri; .. ;i.a;:,i,:\,., 
,'. 0 :j404656 ":1';'395S6,1' 

';!flllliliillll'Y~ 
0' ~.4921Sg,;t~":39192 '.' 
'.O.~'5()'r5sa':i:~·39tS.·3;; 
. o~'50a5a2::H<39142 

g·::~~ .. ~·g~·~··i·I.:'~,~g~:~:.··· 
,q ~5893~·1{4~.950· 
o .~ •.• ~2q43t"l!~3888'~; 

~lj!lif)lnlli; 
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EXPERlMENTAL·REFRACTIUE INDEX OF MAGNESIUM FLUORIDE (WAUELENGTH DEPENDENCE) (CONTINUED) 41 T"BLE 38. 
~ 

'" [WAUELENGTH, A, pm; TEMPERATURE, T, K: REFRACTIUE INDEX, n) ~ 
0 

A A A A A A n D n n n n n 
-; 
< DATA SET 25(CO~T.) DATA SET 28(CONT.) DATA SET 29(CONT.) DATA SET 30(CONT.) .DATA SET 33 DATA SET 35(CONT.) 
~ 
.0 

T = 293.0 
~ 0.706525 1.38771 0.1568 1.54 0.0939 1.557 0.0546 0.982 0.560 1.384 z 
!' 0.1618 1.54 0.0953 1.565 0.0563 1.008 0.1780 1.43975 
:" DATA SET 26 0.0984 1.583 0.0579 1.043 0.1850 1.43424 DATA SET 36 
:0 T = 293.0 DATA SET 29 0.0992 1.404 O.G601 1.097 0.2536 1.40208· T = 293.0 
0) T = 293.0 0.1000 1.344 0.C620 1.147 0.2893 . 1.39485 0 

0.0304 0.93 0.1008 1.290 0.C639 1.205 0.410 1.3999 
0.0584 0.93 0.0447 0.870 0.1016 1.243 O. C652 1.249 DATA SET 34 0.600 1.3993 
0.0920 1.03 0.0457 0.833 0.1024 1.212 0.C663 1.293 T = 293.0 0.800 1.3982 
0 .. 1048 1.20 0.0471 0.802 0.1033 1.477 0.C673 1.322 1.020 1.3969 
0.1216 1.30 0.0492 0.759 0.1042 1.773 0.eG85 1.375 0.450 1.390 

0.0512 0.780 0 .. 1050 1.960 0.C700 1.401 0.550 1.387 DATA SET 37 
DATA SET 27 0.0532 0.847 0.1059 2.068 0.C716 1.429 0.650 1.385 T = 293.0 

T = 298 .. 0 0.0541 0.904 0.1068 2.221 O. C742 1.450 
0.0553 0.972 0.1078 2.233 O. e770 1.465 DATA SET 35 1.0000 1.3778 :t 0.00236 0.99855 0.0566 1.051 0.1097 2 .. 221 0.C800 1.485 T = 293.0 ·1.2500 1.3763 

0.00314 0 .. 998)3 0.0576 1.106 0.1107 2.031 O. C837 1.509 1.5000 1.3749 ;s: 
0.0044 0.99734 0.0587 1.163 0.1117 1.935 0.C873 1.516 0.160 1.473 1.7500 1.3735 !: 
0.00G7 0.99510 0.0599 1.206 0.1127 1.844 O. C898 1.507 0.164 1.467 2.0000 1.3720 
0.0113 0.9800 0.0607 1.196 0.1148 1.770 0.e90S 1.474 0.170 1.459 2.2500 1.3702 

0.0623 1.185 0.1180 1.682 O. C925 1.422 0.178 1.451 2.5000 1.3683 
DATA SET 28 0.0649 1.204 0.1215 1.603 0.(953 1.357 0.186 1.444 2.7500 1.3663 

T := 293.0 0.0663 1.248 0.1291 1.529 O. e9S2 1.324 0.194 1.438 3.0000 1.3640 
0.0677 1.295 0.1458 1.463 0.1050 1.324 00204 1.433 3.2500 1.3614 

0.0924 1.66 0.0696 1.341 0.1771 1.420 0.1068 1.366 0.216 1.427 3.5000 1.3587 
0.0950 1.56 0.0716 1.363 0.2214 1.397 0.1078 1.411 0.230 1.422 3.7500 1.3558 
0.0968 1.50 0.0742 .1.347 0.3024 1.388 0.1087 1.492 0.242 1.418 4.0000 1.3526 
0.0976 1.48 0.0746 1.341 0.1097 1.636 0.257 1.414 4.2500 1.3492 
0.0991 1.51 0.0756 1.385 DATA SET 30 0.273 1.411 4.5000 1.3455 
0.1034 1..77 0.0770 1.406 T = 293~0 DATA SET· 31 0.293 1.407 4.7500 1.3416 
0 .. 1071 2.03 0.0784 1.453 T = 293.0 0.312 I.A04 5.0000 1.3374 
0.1081 2.08 0.0805 1.485 0.0421 1.018 0.331 1.400 5.2500 1.3329 
0.1087 2.10 0.0821 1.499 0.0430 0.977 0.6328 1.33 0.350 1.398 5.5000 1.3282 
0.1098 2.08 0.0837 1.508 0.0438 0.957 0.373 1.395 5.7500 1.3232 
0.1112 2.05 0.0861 L479 0.0447 0.937 DATA SET 32 0.399 1.393 6.0000 1.3179 
0.1139 1.97 0.0873 . 1.454 0.0460 0.921 T = 293 .. 0 0.422 1.391 6.2500 1.3122 
0.1181 1.B7 0.0885 1.488 0.0476 0.915 0.445 1.390 6.5000 1.3063 
0.1226 1. 79 0.0885 1.520 0.0492 0.922 0.1780 1.45365 0.473 1.389 6.7500 1.3000 
0.1303 1.69 0.0898 1.554 0.0512 0.934 0.1850 1.44797 0.494 1.388 7.0000 1.2934 
0.1386 1.62 0.0918 1.591 0.0525 0.949 0.2536 1.41483 0.517 1.387 7.2500 1.2865 
0.1489 1.57 0.0932 1.577 0.0536 0.971 0.2893 1.4073 0.541 1.387 7.5000 1.2792 



A 

DATA' 'SET 37 (CONT .': 

7.75'0'0 .1.271S 
8.'0000 1~2S34 
8.,25'001. 2S4~ 
13. 5'000 f~24aQ 
8.7500 1.2387 
9.0000i~22S9 

IlATA·SET'38 
t =293.'0 

0.0185, ' 
0.'0190 
0.0195 
0.'0207 
0.O~21 
'0.0223 
O~O~24, 
0~0228 
0.'0228 
'0.0227' 
·0.'0'229 
'0.0231 
0'~0237 
0.0241 
'0.0250 
0.02131 
'0.0281 
0.'0319 
0.'0348 
0.'0381 
0.0389 
).0378 
).0387 
).0397 
).'04'03 
).0416 
\.0424 
.0432 

u.D441' 
'0.0452 , 

0.95 
,'0.95' 
''0.98' 
0.9S ' 
O,~,9S 
,'0.93 
0~9D 
0.92' 
O~96 
1;;0'0 
l~DQ 

'0.96, 
O~96 
D~96 
O'~95 
'0.95 
'0.94 
'0.94 
D~95' 
'0.94 
'0.92 
0.91 
'0.91 
'0.91 
'0.92' 
0~92 
0.91 
'0.9'0 
Q.S7 
D~~7 

o. 046'0 Q~86 ' Q.()~~11.11 ();.C641 9 ~,~~, 
9.04?1 ,',O~ 84 0.()E.?9.9, ,1';,18 O.OE)50 ,0 i98 
0" 0480 ,0.81 0,.0,(09.1'.,2,'0: O~065SJ1;O?: 
O~ 04920.790. 07.84 '1.20 ''0,.0670 1.14,' 
Ojt 050'0 0.780.0802 t.21 0.o6SQi',l:r 

'.O·~,0508 0.(.8 O.OEiOf3.J~259,07~2 t~,F.6, 
.0.0518 0.7~ 0.0817 '1. :300. 07'11~/29::', 
0.0532 '" O~82 ' O:Q82e; 't~AO ;;o..O?20 '+.';3'?'., 
0.0539' 0.85 o. 08~7'1 ~ 400.07?:3.J'.?e,: 

'0 • .0553 ,O.890.0Ei42 ,L.3SD.O'7S(1)~'9," 
0.0566 '0.94 ' 0.0848 1.35 ,p.O?74:l~44, 

,0/05('4 O.S9 ',0. 0~$31,.35 0~01;8.1,1,~A~ 
0.'0584 1,.06, :0.;08G7 '1.4.00.0788' ~~5c!', 

~:~~~~ 'i:l~, ig:g~~~ 1:~~g.:l~5~ ,:J::~5 
0.'0607 U 240. 01390 il~19 ,o.o8i9.·1.~4 
0.0620 1;, 28 0.09'04 1.19 p. ,0830J":35', 

, ," " D.p~33 ,'1~58 ,O'~0842'.lt~t,; 
DATA SET 39 0.0942'1.,60'0.;OSgi5J.3k 

T =293.0. 0950.'r.$~(j.087'2 :h3f!i:: 

0.0459 
0.0,488, 
o~ 0482 , 
0.'0491 
0.0499 
0.0511 
0.'0527 
0.0544 
D~0558 
'0.0571 
0.'0581 
0.0591 
0.0599 " 
'0.0608 
0.'0627 
'0.0650 
D~OS63 
0.'0677 

"b.'OS83 

'0.84 
0.82 
O~79 
'D~78 
0.77, 
O~77 
'0.79 
'0.81 
0.83 
0.S7 
'0.94 
0.99 
1.02 
1.03 

, 1.'03 
1.,02 
leDl 
1.03 ' 
1~08 

, '0.0961 " 1.28 "O'~0877' t/35 ' 
0.OS68 i .19 . o. 0887 'h~l', 

, 0.,09,(,5 1,.17 O~ 0907L,:c!l ' 
0.0985 1..17''0.0923 1.46 
0.1'014 1.'52'0.0946' 1~4S 
0.1044' , 1 ~97 O~ 097'0' 1.42 
0.1054 i2.DO '0.0979' 1.42' 
a.loSa 1.98 0.0991 1.49', 
'0 •. 1125 1~50 '0~L004 1.43' 

DAiA SET"40 
T= 293. 

O.04~1 
'0~D410 
0~Q48S 
0.050'0 
0~'O528 
0.0571 
O.OSD~ 

'0.8'7 
'0.84 
0.81 
,0.81 
'0.83 

,0 •. 87 
b.,sf, 

0.lDlaU24" 
'O.rQ291~22 .. a. 1''040 1. 23 
,0~10S4 isS 
0.1 '093 ,l.~? 
0.1 105 ' 2~'QO 
O.d12SL93 

,D.; Ci;54 1.S8 ' 

)t~~~,':, ",'. if~~ 

'::';1, 

II 

, 
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CURVE SYMBOL z 
0 

[!J 
~ 

:0 
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0 z 

w 
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~ 

1.34 ~ J ~ 
u :r a: 
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1.32 
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TEMPERATURE, K 

FIGURE 23. REFRRCTIVE INDEX OF MAGNESIUM FLUQRIDE (TEMPERRTURE DEPENDENCE). 
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DATA SET 1 
A = 0.632 

307.8 
313.1 
318.6 
329.9 
423.4 
483.0 
488.7 
493.7 
510.9 
532.6 

1.343 
1.344 
1.352 
1.358 
1.388 
1.413 
1.410 
1.404 
1.403 
1.415 

TABLE 40. EXPERIMENTAL REFRACTIVE INDEX OF MAGNESIUM FLUORIDE (TEMPERATURE DEPENDENCE) 
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..., 
t 

;c 
;C 
!: 



.. ,... 
~ 
~ 
9 • 
~ 

=-~: c; 
a· 

1., 
··t 
~ 
z· 
,:~ 
. ':'; 
I' 

t'tt: 
to 
I 
Cl . 
..-t 

':yR.VE:SYMBOL. 
.·'f·/ci·, 
. 2;0 

.3','. .J '. I II .J.: . ." ... ~",.I .. , .. ~::." ,I ,I 1 ...... 1., ... , .. "",, ,~ '1''',~·.!,I·.r-:1 

10-2 2 3 4 5 6 78910-1 2' 3. 4 5.,67 B 910 0 2 

~AVELENGTH,·MICRdMETER, 

.·.··FIGURE '24,' . rEMPERATURE.·DERIVRIIV{bF·~REFRACTIVE· INOEXdF'M8GNEStuM.FLUaRIQE::(·WA.vFI}tNGrI4Yb~:~IN~J6ENCE:l) 
. .' . . ." .' '", ' .. ", ," .. ':: .. ".. '.... .' - . ,: . :"< . . .', " ", ... ,,' . ~ . " .:,' ,", "', .o' .... • ..... ." ,'.' .', .... ",': ", ·i,· ,':: " " :,:._; . . . .... ..' " . 

1: 
"'1'1 

I 
'" i 
~. 
>< o 
"'1'1 

J.iI;, 
~. 
~:. 
z: 
nt: 
~ .. 
~. 

I·:' 
::z: 
Ii'. 
:)io 
~.: 

i5:, 
"' tA; 

:ti' 
'0' 
<~, 



!- ~ 
~ ::- 0.. 

... 0-,. 
n ::-• ~ 

" • :" 
0 
Cl 

; 
< 
~ 
~ 
Z 
~ 
:' 
; 
a 
0 

TABLE 41. MEASUREHEHT INFORMATION ON THE lEMPERATURE DERIVATIVE OF REFRACTIVE INDEX OF MAGNESIUM FLUORIDE (WAVELENGTH DEPENDENCE) 

DATA REF. AUTHORCS) VEAR METHOD W~ELENGTH TEMP. SPECIFICATIONS AND REMARKS 
SET NO. NO. LSED RANGE'lJm K 

1 18 DUNCANSON,A. 1958 D 0.40,0.70 301 SYNTHE':"IC CRVSTAL: GR01-JN BV THE STOCKBARGER TECHNIQUE; iI= 
STEUENSON,R.W.H. PRISMATIC SPECIMEN: ~EAR 60 DEGREE APEX ANGLE, 25MMX2i'MM ~ 

UIEW SURFACE: REFRAC1IUE INDEX DETERMINED BV DEVIATIOM !: 
METHOD; DN/DT DETERMINED FOR ORDINARV RAV OF 2 SPECTR~L 
LINES SPECTRAL LINES USING THE INDICES MEASURED AT 292 AND 
310K; DATA EXTRACTED FROM A TABLE. 

2 18 DUHCANSON,A. 1958 D 0.40,0.70 301 SIMILAR TO ABOUE BUT FeR EXTRAORDINARY RAV. 
El AL. 
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DATA' 
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REF. ' 
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85 

88 

87 

87 
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'TABLE 43. ,MEASUREMEfiT iNFORMATION ON tHE BIREFRINGENCE OF MAGNESIUM FLUORIDE U.'AUELENGTHDEPENDENCE) 

AUTHOR(S) YEAR METHOD 
USED 

CHANDRASEKHAREN,U. 1988 I 
DAMANY,H. 

PALIK,E.D. 191;)8 C 

CHANDRASEKHAREN.U. 1989 I 
DAMANY,H. 

'CHANDRASEKHAREN.u. 1989 I 
ET AL. 

MODINE, F oA •. 1975 H 
MAJOR,R.i-l. 
SONDER,E. 

t.lAUELENGTH TEMP" 
RANGE, llm K 

0.15~0.34 ' 293 

0.20-8.50 293 

0.12-0.18 293 

0.11-0.17 293 

0.24~O.70 293 

SPECIF'lCATIONS AND REMARKS 

SVNTHETIC" C~YSTAL;-,P~ATESPECIMEN; O.4,93MMTHICK: 
BIREF'RINGENECE'DET2RMINED BV INTERFERENCE: METHOD FOR 30, 
SPECTRAL LINES: DATA EXTRACTED FROM A TABLE. 

SYNTHETIC CRYSTAL: OBTAINED FROMOPTOVAC INC.: PLATE 
SPECIMEN: 2. 040CM)(2. 040CM AREA;O.3252CNTHICK: 
BIREFRINGENCE DETERMINED' BV ,'POLARIZATION METHOD: ',DATA 
EXTRACTED FROM A SI100TH GURUE:,TEMPERATURE NOT,GIlJEN. 293K 
ASSUMED. " , 

SYNTHETIC CRYSTAL: OBTAINED fROM OPTOUAt~INC~ : PLATE ' , 
SPECIMEN; 0.493MM, THICK; CUT l-JITHOPTIC AXIS PARALLEL TO 
THE SURFACE AND POLISHED: REFRACTIUEINDEX,DETERMINED BY 

, INTERFERENCE PATTERN OF CHANNEL' SPECTRA; DATA EXTRACTED 
FROM A TABLE: TEMPERATURE HOT GIUEN., 293K ASSUMED. 

SIMILAR TO ABOUE BUT FOR A SPECIMEN OFO.093MM THICK. 

, ' 

SINGLE, CRVST~L: PLATE SPECIMEN;O. 093CM THICK;" BIREFRINGENCE 
DETERMINED BY A HIGH FREQUENCVMODULATION METHOD 'UTILIZING 
A PHOTOELASTH>POLARIZATIOrr MODULATOR: DATA EXTRACtED FROM 
A FIGURE: TEMPERATURE ,NOT GIUEN, 293K ASSUMED. 
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n TABLE 44. EXPERIMENTAL BIREFRINGENCE OF MAGNESIUM FLUORIDE' (~AUELENGTH DEPENDENCE) ::r 
It 

~ [WAVELENGTH, 1, ~m; TEMPERATURE, T, ~: BIREFRINGENCE, 8n. lcr 3 ] ,., 
It 

=- A A ~n A 0 ~n 
G 

fm A l:.n A l:.n A l:.n 
1 DATA SET 1 DATA SET 2(CONT.) DATA sEt 2CCONT.) DATA SET 3CCONT.) DATA SET 4(CONT.) DATA SET S(CONT.) < 
~ T = 293.0 
!O 0.2535 , 12.68 4.0926 9.75 0.12338 7.007 0.11575 -14.903 0.3125 12.374 
z 0.15007 14.307 0.2654 12.53 4.4567 9.41 0.12350 7.265 0.11595 -13.685' 0.3194 12.333 
~ 0.153()5 14.821 0.2735 12.46 4.8866 8.94 0.12384 7.536 0.11619 -12.487" 0.3289 12.295 
~ 0.15632 14.215 0.2951 12.41 5.1525 8.59 0.12409 7.803 0.11644 -11.244 0.3389 12.2S5 
; 0.15952 14.237 0.3090 12.30 5.4327 8.22 0.12436 8.072 0.11669 -10.016 0.3460 12.225 
CD 0.16260 14.183 0.3243 12.21 5.7544 7~81 0.12483 8.342 0.11693 -8.782 0.3571 12.195 0 

0.16598 14.140 0.3451 12.10 S.0117 7.31 0.12493 8.S16 0.11719 -7.544 0.3663 12.153 
0.16922 14.073 0.3715 12.03 S.3387 6.75 0.12524 8.891 0.11752 ~6.305 0,.3831 12.116 
0.17265 14.008 0.4083 11.94 S.5919 6.34 0.12558 9.170 0.11782 -5.057 0.3968 12.085 
0.176C9 13.930 0.4415 11.88 6.8709 5.76 0.12595 9.453 0.11821 -3.805 0.4098 12.051 
0.17967 13.849 0.4808 11.85 1.0636 5.22 0.12634 9.738 0.11856 -2.544 0.4237 12.017 
0.18341 13.765 0.5116 11.82 7.4822 4.49 0.12674 :0.026 0.11901 1.277 0.4385 11.990 
0.18753 13.694 0.5482 11.76 7.7627 3.73 0.12722 10.322 0.11949 0.0 0.4566 11.953 
0.19157 13.600 0.5902 11.71 7.9617 3.26 0.12772 10.622 0.12001 1,.288 0.4761 11.93S 
0.19599 13.516 0.6531 11.69 8.0912 2.76 0.12826 10.927 0.12058 2.588 0.4926 11.905 ;.: 
0.20065 13~431 0.7063 11.62 8.2795 2.31 0.12893 11.245 0.12135 3.907 0.5181 11.876 
0.20576 13.356 0.7655 11.62 0.12971 11.577 0.12215 5.242 0.5405 11.851 ~ 
0.21U)2 13.269 0.7961 11.57 DATA SET 3 0.13059 11.912 0.12318 6.609 0.5681 11.826 !: 
0.21667 13.184 0.8709 11.50 T = 293.0 0.13155 12.274 0.12447 8.013 0.5952 11.801 
0.22292 13.113 0.9332 11.44 0.13228 12.611 0.12613 9.474 0.6250 11.774 
0.22933 13.025 1.0000 11.44 0.12028 1.952 0.13505 13.149 0.12861 11.039 0.6578 11.757 
0.23619 12.935 1.0715 11.45 0.12037 2.197 0.14532 14.149 0.13423 12.962 0.7042 11.736 
0.24394 12.865 1.1376 11.40 0.12050 2.442 0.14946 14.249 0.14720 14.215 
0.25221 12~790 1.2274 11.40 0.12059 2.691 0.15295 14.271 0.16480 14.146 
0.26088 12.700 1.3335 11.40 0.12073 2.939 0.15619 14.257 
0.27030 12.611 1.4158 11.32 .0.12087 3.187 0.15940 14.226 DATA SET 5 
0.28124 12.551 1.5524 11.32 0.12100 3.436 0.16260 14.182 T = 293.0 
0.29352 12.503 1.6788 11.24 0.12120 3.688 0.16578 14.,123 
0.30632 12.427 1.8535 11.21 0.12132 3.937 0.16906 14.060 0.2457 12.860 
0.319B5 12.327 2.0464 11.14 0.12144 4.188 0.17243 13.990 0.2493 12.821 
0.33531 12.242 2.1478 11.11 0 •. 12160 4.440 0.17590 13.915 0.2538 12.779 

2.2646 11.11 0.12172 4.691 0.2583 12.735 
DATA SET 2 2.4099 11.04 0.12187 4.944 D~TA SET 4 0.2638 12.689 

T = 293.0 2.5644 10.97 0.12202 5.200 T = 293.0 0.2888 12.648 
2.7227 10.81 0.12221 5.454 0.2732 12.608 

0.1972 13.40 2.9444 10.70 0.12238 5.709 0.11486 -20.951 0.2785 12.SS9 
0.2046 13.25 3.1550 10.S0 0.12256 5.966 0.11502 -19.746 0.2857 12.528 
0.2177 13.09 3.4594 10.41 0.12277 6.226 0.11521 -18.542 0.2906 12.488 
0.2285 12.98 3.6141 10.27 0.12295 6.484 0.11536 -17.329 0.2994 12.447 
0.2421 12.77 3.8195 10.02 0.12315 6.744 0.11558 -16.122 0.3048 12.407 
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't'ABLE45. COMPARIS()N .9F'DISP~RSIONEQUATIONSPROPOSEri'FOR. Mgl'2 

:. ".-:, .:, 

Dlln~a~soI4A.and ' 
Stevenson;, R.'W .H.~ 
1958, ' 

Eastman Kodak Co. 
197i " 

Present work 
1977 

W. avelength . and 
, Temperature 'Ranges 

0.'40~O.; 70I.ur 
294K, 

10 0,,:,9 •• 0 p.in" 
293K 

0.15-10.0 Um 
293 K 

Dispersion Equation 
A in.Um;Vin.cm- 1 " 

35.821 
.n =1.36957 + t.. -1492.5 forordiIiaryraYI 

37.415 
n = 1.38100+ A -1494. 7 iorextra()rdinai'y ray" 

n'';'103776955 +1. 3515529 x 10-3 +2.1254394 x 1U-f _ 
. ,', " ',' .1..2 -0.028, •. -', (A?-0.;02f3lz ' 

- 1. 5041172 X 10-3 1..2 -4.4109708xlifG t..4 

for mTRAN 1. 

~ _ " ,., u.60967 1..2 ,,0.008001..2 2.149731..2 < 
n - 1.27620 + t..2- ( 0.(8636)2 + ).2 _ ( 18.0)2 + t..2 ,.. (25;0)2 

for ordinary ray, 

2_ ' . . O. 66405 1..2 1.08987 t..2 0.18159) •. ~. 
n - 10 25385 +t..l! _ ( 0.085(4)2 +1..2 _ (22.2)2 + 1..2 - :(24.4)2'+:' 

2.122721..2 , ' ' .',' 
,,2 _ ( 40.6) 2 '. for extraordinary ray, 

.2, _ , -, 0.10822 A2 2.781381..2 
n ,.... 10 79079 + A2 _ (0.16733)2 :I- A2 _ (25.54)2 , 

-for ffiTRAN 1. 

J. Phy •• Chern. ft.f.D~tClf Vol.·9,N •• •. 1,1$11to 
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3.5. Calcium Chloride, CaCi2 

Available data on the refrar.tive index of calcium chloride are 

given in tables 46 and 47, and are plotted in figure 26, where 
data for hydrated calcium chloride and molten salt are also pre-

J. Phy •. Chem. Ref. Data, Val. 9, No.1, 1980 

sented for comparison. As the refractive index was measured 
only for the single spectral.line (0.589 micrometer) and the ma­
terial is not suitable for optical applications, data analysis and 
data prediction were not attempted. 
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< TABLE 4S. MEASUREMENT INFQRMATION ON THE REFRACTIUE INDEX OF CALCIU~ CHLORIDE (~AVELENGTH DEPENDENCE) 
~ 
~>O 

Z 
!' DATA REF. AUTHOR(S) YEAR METHOD \JAUELENGTH TEMP. SPECIFICATIONS AND REM~RKS 
~ SET NO. NO. USED RAI'fGE.\Jm K 
:0 
CD 
0 

62 W:.JLFF,P. 1931 M 0.589 298 WATER FREE FRqGMENTS OF SINGLE CRYSTAL: REFRACTIUE INDEX 
H~IGL,A. DETERMINED BV IMMERSION METHOD FOR THE MEAN OF SODIUM D 

LINES; MAXIMUM VALUE OF REFRACTIUE INDEX ~AS DETERMINED FOR 
THIS BIREFRINGENT MATERIAL: DATA EXTRACTED FROM A TABLE: 
UNCERTAINTV OF INDEX 0.002. 

2 62 ~iJLFF,P. 1931 M 0.589 2~8 SIMILAR TO ABOVE 'BUT FOR MINIMUM REFR~CTIUE INDEX; 
ET AL. UNCERTAINTV OF INDEX 0.002. 

3 89 W'JLFF,P. 1934 P 0.589 298 CRVSTAL OF TETRA-HVDRATED CALCIUM CHLORIDE WITH UNKNO~N =-= SCHALLER,D. STRUCTURE; ~EFRACTIUE INDEX DETERMINED BV A PULFRICH 
=-= REFRACTOMET~R METHOD FOR THE MEAN OF SODIUM D LINES; !: 

MA~IMUM UALJE OF INDEX OBTAINED; DATA EXTRACTED FROM A 
TABLE: UNCE~TAINTY OF INDEX AT THE THIRD DECIMAL PLACE. 

4 89 WULFF,P. 1934 P 0.589 298 SIMILAR TO ABOUE BUT FOR MINIMUM VALUE OF INDEX: UNCERTAINTV 
ET AL. OF INDEX AT THE THIRD DECIMAL PLACE,_ 

5 89 W~LFF,P. 1934 P 0.589 298 CRVSTAL OF HE'<A-HYDRATED CALCIUM CHLORIDE WITH HEXAGONAL 
ET AL. STRUCTURE: REFRACTIVE INDEX DETERMI~ED BY A PULFRICH 

REFRACTOMET~R METHOD FOR THE MEAN OF SODIUM D LINES: INDEX 
OF ORDINARV RAV OBTAINED: DATA EXTRFCTED FRCJ1 A TABLE: 
UNCERTAINTY OF INDEX 0.001. 

S 89 WJLFF,P. 1934 P 0.589 298 SIMILAR TO ABOVE BUT FOR EXTRAORDINAR't RAV: UNCERTAINTV QF 
'ET AL. INDEX 0.001. 

7 90 M~RCOUX,J. 1971 F 0.4-0.7 1045 MOLTEN SALT: ~VCOR TUBE FILLED ~ITH THE MELT FORMED A 
CVLINDRICAL'LENS; REFRACTIUE INDEX tETERMINED BV FOCAL 
LENGTH DETE~MINATION METHOD FOR 4 SFECTRAL LINES: DATA 
EXTRACTED F.~OM A TABLE: UNCERTAINTY OF INDE)< 0.005. 
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T=,:298.0 

0 .. 589' 1. 5SS 

IlA4~sET:4 
",t::i:29a~9 

0.5~9 :1.548 

DA~A:'. SET'S 
T=298.0 

O.58g 1:.5504 
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3.6. Strontl"m ~nloride, SrCb 

The structure of SrC12 is of the CaF2 type. The space group is 
O~. There has been considerable interest iri SrCI2, CaF2, BaF2, 

and SrF2. One of the reasons for this interest is that these crys­
tals are nearly ideal host lattices for paramagnetic ions. Many 
electronic eycitation and magnetic resonance experiments have 
-been performed on rare earth ions and other ions in these mater­
ials. For some of these investigations, the host lattice was SrCI2. 
It is of some importance to study the optical properties of pure 
strontium chloride. 

SrCh single crystals are highly hygroscopic. The hydrated 
form SrC12·H20 readily comes into being when SrC12 crystals 
are exposed to air. Special precautions are necessary when 
growing the crystals, and preparing and storing the samples. 
The crystals can be grown in an inert gas atmosphere by the 
Czochralsky method. Grinding and polishing the sample sur­
faces can be accomplished with an abrasive dispersed in a water­
free organic liquid. For storage the material should be immersed 
in a waterfree organic liquid, such as paraffin oil. 

Direct measurement on the refractive index of SrC12 was re-

J. Phys. Chem. Ref. Data, Vol. 9, No.1, 1980 

ported by Wulff and Heigl [62] for only a single spectral line at 
0.589 micrometer, as given in tables 48 and 49, and figur~ 27, 
where the refractive index of hydrated strontium chloride is also 
listed for the purpose of comparison. This single value is prob­
ably the only directly measured value available. Another inves­
tigation on the refractive index was carried out by Droste and 
Geick [91]. in which the refractive index was deduced from the 
reflection spectrum by Lorentz theory. As the available data is 
very scanty and the material is not suitable for optical applica­
tion, no attempt was made at data analysis and data prediction. 
We present only the available raw data as shown in tables 48 and 
49, and the following related properties: . 

Eo = 7.55, 

E",,= 2.86, 

and 

The above values were taken from [91]. 





DATA REF. 
SET NO. NO. 

. 1 62 

2 82 

3 S2 

4 S2 

S 62 

6 62 

? 91 

TABLE 48. MEASUREMENT INFORMATION OH THE REFRACTIVE INDEX OF' STRONTIUM CHLORIDE (UAUELENGTH DEPENDENCE) 

AUTHOR(S) VEAR METHOD WAVELENGTH TEMP. SPECIFICATIONS ~ND REMARKS 
USED RANGE,llm K 

WULFF,P. 1931 M 0.589 298 SINGLE CRVSTAL: 1-2 MM FRAGMENtS: OBTAINED FROM COOLING.T.~ 
HEIGL,A. MELT; REFRACTIUEINDEX DETER~INED BV IMMERSION METHOD FOR 

THE MEAN OF SODIUM D LINES; DATA EXTRACTED FRO" A TABLD 
UNCERTAINTV OF INDEX 0.00003. 

WULFF,P. 1931 P 0.589 298 CRVSTAL OF DI-HVDRATED STRONTILM CHLORIDE OF MONOCLINIC 
ET AL. STRUCTURE: REFRACTlUE INDEXtETERMINED BV A PUlFRICH 

REFRACTOMETER METHOD FOR THE MEAN OF SODIUM D LINES; 
REFRACTIVE INDEX FOR RAVS ALCNG A-AXIS OBTAINED: DATA 
EXTRACTED FROM A TABLE: UNCERTAINTV or INDEX 0.0002. 

WULFF,P. 1931 P 0.589 298 SIMILAR TO ABOUE BUT FOR RAVS ~LONG B-A~IS; UNCERTAINTV OF 
ET AL. INDEX 0.0004. 

WULFF.P. 1931 P 0.589 298 SIMILAR TO ABOUE BUT FOR RAVS ALONG C-AXlS; UNCERTAINTV ~ 
ET AL. INDEX 0.0001. 

WULFF.P. 1931 P 0.589 298 CRYSTAL OF HEXA-HVDRAiED STRONTIUM CHLORIDE OF TRIGONAL 
ET AL. STRUCTURE: REFRACTIUE INDEX ~ETERMINED BV A PULFRICH 

REFRACTOMETER METHOD FOR THE MEAN OF SODIUM D LINES; DATA 
~XTRACTED FROM A TAELE:.UNCE~TAINTY or INDEX 0.00003; 
REFRACTIVE INDEX FOR ORDINARV RAV OBTAINED. 

WULFF,P. 1931 P 0.589 298 . SIMILAR TOABOUE BUT FOR EXTRAORDINARV RAV; UNCERTAINTY or 
ET AL. INDEX 0.0003. 

DRQSTE.R. 1974 R 25-250 300 SINGLE CRVSTAL: GROWN BV A CZOCHRALSKY METHOD; ANEALED AT 
GEICK,R. 923K FOR 24 HOURS: REFRACTIUE INDEX DEDUCED FROM REFLECTIOH 

SPECTRUM ~ITH LORENTZ THEORY: DATA EXTRACTED BV EUALUATING 
A GIUEN EQUATION. 
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3.7. 8arium Chlorid~, laCb 
Avuilnhle data on the refractive index o(barium chloride are 

given in tables 50 and 51, and are plotted in figure 28, where 
data for hydrated barium chloride are also presented for com-

J. Phy •. Chem. Ref. Data, Vol. 9, No.1, -1980 

parison. As the refractive index was measured only for the single 
spectral line 0.589 micrometer, and the material is not suitable 
for optical application, data analysis and data prediction were 
not attempted. 
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DATA REF. 

SET NO. NO. 

82 

2 62 

3 82 

4 S2 

5 B2 

S 62 

~. 

~ 

TABLE 50. MEASUREMENT INFORMATION ON THE REFRACTIVE INDEX OF B~RIUM CHLORIDE CWAVELENGTH DEPENDENCE) 

AUTHORCS) YEAR METHOD WAUELENGTH TEMP. SPECIFICATIONS AND REMARKS 
USED RANGE,~m K 

WLLFF,P. 1931 P 0.589 298 BIAXIAL C~YSTAU PRODUCED BY SLOWLY COOLING OF THE MEL n 
HEIGL,A. REFRACTIUE· INDEX DETERMINED BY A PULFRICH REFRACTOMETER FOR 

THE MEAN OF SODIUN D LINES ALONG A-AXIS: DATA EXTRACTED 
FROM A TABLE; UNCERTAINTY OF INDEX 0.00015. ;z: 

WULFF, P. 1931 P 0.589 29B SIMILAR TO ABOUE BUl FOR RAYS ALONG B-AXIS; UNCERTAINTY OF ;z: 
ET AL. INDEX 0.00015. 

WULFF,P. 1931 P 0.589 298 SIMILAR TO ABOUE BU1 FOR RAYS ALONG C-AXIS: UNCERTAINTY OF 
!: 

ET AL. INDEX 0.00015. 

WULFF,P. 1931 P 0.589 298 CRYSTAL OF' DI-HYDRATED BARIUM CHLORIDE OF MONOCLINIC 
ET AL. STRUCTURE: REFRACTIUE INDEX DETERMINED BY A PULFRICH 

REFRACTOMETER FOR THE MEAN OF SODIUM D LINES ALONG A-AXIS: 
DATA EX1RACTED FRIl'1 A TABLE: UNCERTAINTY OF INDEX O.OOOOS. 

WULFF.P. 1931 P 0.589 298 SIMILAR Te ABOUE BUT FOR RAYS ALONG B-AXIS: UNCERTAINTY OF 
ET AL. INDEX 0.00010. 

t 

WULFF. P. 1931 P 0.589 298 SIMILAR TO ABOUE BUT FOR RAYS ALONG C-AXIS: UNCERTAINTY OF 
ET AL. INDEX 0.00010. 
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4. Conclusions and Recommendations 

Experimental data on the refractive index of alkaline earth 
halides and its temperature derivative are exhaustively sur­
veyed and reviewed. In addition, values of physical properties 
which are related to the dispersion phenomena are selected from 
the open literature. 

Of the twenty alkaline earth halides, only the four fluorides 
(MgF2, CaF2, SrF2 , and BaF2) are suitable for optical applica­
tions; others are either physically inadequate or chemically too 
unstable for utilization. As a consequence, available data on the 
refractive index and its temperature derivative largely concern 
the four fluorides. 

The purpose of the pres~nt work was to survey and compile 
the available data and to generate recommended values of the 
refractive index and its temperature derivative for alkaline earth 
halides. We have generated recommended values for the four 
fluorides (as shown in figures 29, 30, and 31). The state of 
knowledge on the refractive index of this group of materials is 
also presented. 

J. Phys. Chem. Ref. Data, Vol. 9, No.1, 1980 

The technology related to high-power infrared lasers is pro­
gressing rapidly and, consequently, there is an increasing need 
to determine the effects that exposures to high-power light 
beams have on materials. Among other things, refractive indices 
at elevated temp~ratures are needed. Unfortunately, an exhaus­
tive survey of the open literature, as in the present work, shows 
that refractive indices as a function of wavelength are only avail­
able near room temperature. Measurements on the refractive 
index at higher temperatures are limited to a few wavelengths. 
In a few cases, the temperature derivative of the refractive index 
has also been measured in the vicinity of room temperature. 
Even though it is clear that high temperature data are lacking, 
recent measurements reported in the open literature were still 
carried out at near room temperature. Consequently, our basic 
knowledge of the refractive index at high temperatures is still 
scanty. For the purpose of providing data useful to modern 
science and technology, as well as for the future development of 
optical devices, a well planned and systematic program of meas­
urement of the refractive index of selected materials over a wide 
range of temperatures and wavelengths is highly recommended. 
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