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Tables of H20 Absorption lines for the Calibration of Tunable Infrared Lasers from 
522 cm-1 to 657 cm- 1 and from 1115 cm-1 to 1340 cm- 1 

w. B. Olson, A. G. Maki, Cilnd w. J. Lafferty 

Molecular Spectroscopy Division, National Bureau of Standards, Washington, DC 20234 

Tables of N 20 absorption lines are given for use as wavelength calibration standards in two 
regions in the infrared. The absorption lines are calculated from spectroscopic constants 
which have been determined, by fitting of selected data in the literature _t? appropriate equa­
tions. Hot band lines and lines of N20 containing less abundant is-otopes of Nand 0 are also 
given, along with relative intensities of all lines in order to provide patterns for correct· 
identification of lines to be used as wavelength standards. 

Key words: Infrared standards from 522 cm~l to 657 em-I; infrared standards from 1115 cm~1 to 1340 em-I; 
infrared wavelength calibration; N20; nitrous oxide; spectroscopic constants of N20. 

1 .. Introducticn 

This is the third of a series of papers [1,2]1 designed to 
provide data needed to calibrate the wavenumbers of tunable 
infrared laser df'lvices via ahsorption linf'l gbmflardg, We believe 

that the calibration data provided in this paper are the best that 
are available through July 1979. Since our ultimate aim is to 
provide calibration data with an accuracy of ± 2 MHz or better 
(about one thirtieth of the line wi~~l1_~f the calibration gas), this 
paper m~stb~-~~~sidered to give only interim calibration stan­
dards, subject to later refinement as more accurate measure­
ments become available. 

The philosophy adopted in preparing these tables has heen 
to provide an accurate calibration standard at least every 0.5 
em -1, and to provide relative intensity and wavenumber data on 
a sufficient number of additional absorption lines to enable the 
user to unambiguously identify the calibration standards 
through pattern recognition, even though the laser may not tune 
more than 0 .5 em - 1. 

In this work we are concerned with calibration of the reo 
gion from approximately 525 cm - 1 to 655 cm - I via absorption 
lines of the 01 10-00°0 band of N20 and the region from about 
1115 cm -1 to 1340 cm -1 via absorption lines of the overlap­
ping bands 02°0-00°0 and 1090-00°0. In order to give features 
for recognizing ahsorption standard lines in the lower frequency 

region we give calculated line positions and relative intensities 
for hot bands involving a change oEone quantum 'in V2 from the 
three lowest lying vibrational states, the 0110 state itself and its 
overtones 02°0 and 0220. Many absorption features are present 
in the spectrum of N20 that are stronger than some of the ab­
sorption lines included in the tables. 

In the region 1115 cm- 1 to 1340 cm-I, we have included 
in the tables in addition to the lines of the main bands 10°0-

-00°0 and 02°0 - 00°0, the lines of the 0220 - 00°0 band and 
the lines of the 10°0 - 00°0 bands of the isotopic species 
14N14N180, 14N15N160, and 15N14N160, and hot bands from the 

0110 state of the normal isotopic species. Undoubtedly many 

IFigures in brackets indicate literature references at the end of this paper. 
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other hot band lines will be observed. but it is far beyond the 
immediate purpose of this work to provide a complete simula­
tion of observable spectra. 

These tables were created by calculating the wave numbers 
and intensities of rotational transitions in a given vibrational 
band from the best vibrational band origins and rotational con· 
stants which we could determine from critically selected data in 
the literature. The relative intensities oflines were calculated, as 

-explained in-a--Iater-section, by means of the· usual equations 
which ignore all complicating factors such as Fermi resonance 
and I-type resonance. The user is cautioned to remember that 
the intensities are for a temperature of 295 K, and are normal­
ized to the strongest transition in a given spectral region. The 
wavenumber of each line in a given vibrational sub-band was 
calculated from spectroscopic constants which we obtained from 
least squares fits of the observed data, none of which are in the 
spectral regions for which we calculated the calibration stan­
dards. Since accurate calculated line wavenumbers are the goal 
of the calibration tables, the determination of very accurate 
band constants was the most critical part of this work. Since 
vibronic transition data obtained by grating spectroscopy often 
have sizable systematic errors we have elected to exclude grating 
data from this work, and to rely on accurate Fourier transform 
data to obtain combination differences to high values of J for 
rotational constants, and to obtain the needed vibrational band 
origins as differences between pairs of observed band origins. In 
order to provide checks on possible systematic errors in band 
urigin::; tht: data u::;t:u tu ubtain spectroscopic constants were se­
lected to provide maximum redundancy. The method used to 
determine the ro-vibrational constants is described in the next 
section. 

2. Determination of the Empirical 
Ro-Vibrational Constants 

This section describes the method of determination of the 
spectroscopic constants given in tables 1 and 2. Table 1 gives t~e 
rotational constants obtained by least squares fitting of the aVaIl­
able accurate data and subsequently used to calculate the sepa­
ration of a rotational transition from its vibrational band center. 
Table 2 gives the vibrational band centers determined by least 
squares fitting of the data. Tables 3 and 4 give the line positions 
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1066 OLSON, MAKI, AND LAFfERTY 

calculated from the constants in tables 1 and 2. 
The ground state rotational constants for 14N14N160 were 

determined by means of a simultaneous least squares fit of the 
microwave transitions given in refs. [3-7], along with combina­
tion differences obtained from the Fourier transform infrared 
hands ohserved hy Amiot ~mrl GnelachviH [8.9]. Transitions 

from the ground state to twenty-one excited vibrational states 
were used to form the combination differences. The upper vibra­
tional states of these bands were as follows: 00°1, 12°0, 20°0, 
02ul, 10°1, 14°0, 22°0, 30°0, 00°2, 04°1, 12°1, 20°1, 02°2, 
06°1,11°1, OPl, 1310,21 10,11 11,0112, and 1220. These are 
not all of the states to which transitions from the ground state 
have-heen observed by Am.i~t and Guelachvili, but they include 
all of those whose vibrational origin could be used to form a. 
difference giving a value for the vibrational origin of one or 
more of the three vibrational states needed with high accuracy 
for this work, i.e., 19°0, 02°0 and 0110. Fortunately, these 
twenty-one rovibrational bands also include all of those from 
which combination differ~nces could be formed for high values 
off. 

The infrared combination differences were grouped ac­
cording to the vibrational transition involved, and each group 
WI:lIS Wt::i.~hlt::d by the illven,e 5qul:ll-e of the r.m.~. deviation of that 

group as determined from a preliminary fit with all the infrared 
data uniformly weighted. It was gratifying to see how well this 
procedure worked by the observation that the r .m.s. deviation 
Qbtain.e..d focea~lLgr.Qupjn the final weighted fit was essentially 
the same as the r.m.s. deviation used to determine the weight for 
that group. Each microwave transition used in the final fit was 
weighted by the inverse square of the uncertainty estimate given 
in the original reference. 

The equation for the ground state term values, Fo(J), used 
in this least squares fit was: 

The. microwave measurements covered the range from 
J = 0 toJ = 22 and the infrared comhination difference ranged 

up to / = 76. A total of 17 microwave transitions and 735 in­
frared combination differences from 21 vibrational bands were 
used in the fit to obtain the ground state rotational constants. 

Other workers have determined different values for the Ho 
coefficient depending on what data were used and how the data 
were weighted. In spite of the fact that the statistical analysis 
gives a value of Ho that is eight times larger than its estimated 
uncertainty, we believe that it should only be treated as an em­
piricalparameter, useful for fitting the data and for short inter­
polations. One rationale for including such a poorly determined 
Ho in the analysis was the observation that some vibrational 
levels required an empirical H that was orders of magnitude 
larger than that of the ground vibrational state, and it was arbi­
trarily decided to use H terms throughout this work for the sake 
of consistency. 

The negative sign found for this empirical Ho was surpris­
ing, although it doel:! agree reasonl:lbly well willI the vl:llut:: ob· 

tained by Valentin et ale [10]. We note also that Nakagawa and 
Morino have calculated a negative Ho for HCN [11]. 
, .There are also a great many measurements of infrared vi· 
bratiou"t'otational-bandsthat originate in the 0 110, 02°0, 0220, 
and 10°0 states [8,9], accurate frequency measurements. of the 
N20 laser 00°1-10°0 band [12], and a great many microwave 
measurements for those states [3,5,7,13-16]. Consequently, the 
rotational constants for those states were determined by an anal-

Table 1. Empirical rotational band constants for N20 

Isotopic Vib. State By (cm-1 ) D
v

X107(cm-1) HyXlO14(cm-l) qyX104 (cm-1) qvJX109 (cm-') qyJJX1012 (cm-1) Refs. b 

Species Vl Y2Y3 .R. 

14N14N160 o 0 00 0.41901099553 (583)a 1.760667 (105) -2.677 (335) 3,4,5,6,7,8,9 

o 1 0 1 0.41957360136 (1l04) 1. 788847 (l7?) -0.783 (483) 7.9200575 (38) 1 . 02048 (596) 3,5,7,8,9,14,16 

o 2 0 0 0.4199201794 (201) 2.480839 (405) 266.05 (270) 5.7,8,9,13,14 

o 2 0 2 0.4201248710 (l53) 1.511609 (366) -134.13 (306j 0.003744 (309) 61.0474 (728) 2.7545 (595) 5.7,8,9,13 

o 3 0 1 0 . .4203309996 (300) 2.13767 (81) -18.99 (728) 14.951593 (209) 7.8127 (277) 7,8,9 

U j U j OAZOoo3959 (8Z) 1.591359 (220) -1139.3 (196) 7,0,9 

1 0 0 0 0.4172550892 (217) 1. 726093 (526) 13.40 (457) 5,7,8,9,12,13,14 

1 1 0 1 0.4179184182 (158) 1.733551 (240) 17 .25 (110) 9.083160 (188) -3.0047 (231) 7,8,9 

14N14Nl~0 o 0 0 0 0.3955784 

1 0 0 0 0.3941104 (6) 1.4829 (3) 18 

14N15N160 o 0 0 0 0.4189825 (2) 1.7632 (3) 17 

1 0 0 0 0.4171276 (6) 1. 754 (2) 17 

15N 14N160 o 0 0 0 0.4048586 (3) 1.637 (4) 17 

1 000 0.4032627 (4) 1.584 (1) 17 

aError limits, given in parenthesis, are one standard deviation in units of the last digit. 

bro ... the no ... mal .i50topic !:pccic!l ... cfc ... cncc numbc ... !: a ... c tho!:;e of the !:ou ... cc!:; of data. Fo ... tho loss abundant i~otopic Sr9ci",,,, ... "f"I"l',or" numbers are 
for the source of rotational constants. 

J. Phys. Chem. Ref. Data, Vol. 10, No.4, 1981 
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Table 2. Vibrational Band Centers for N?O and key 
to the band designations used in tables 3 and 4 

Isotopic Vibrational Transit;ona Band Oesignation 

Species v' 1 v2 v3 £' +- v1' v2 v3 £" Vo (cm-l)b Table 3c Table 4c 

14N14N160 0 1 le - 0 588.76817 (18) A 

Q 1 Q 1f - 0 0 0 0 SBB.76IH7 (113) 
4-

A' 

0 2 0 0 - 0 1 le 579.36412 (30) 

- 0 If 579.36412 (30) 
4-

B' 

2e - 0 1e 588.97792 (1 DO) 

0 2 2f - 0 0 le 588.97792 (100) Ct 

0 2f - 0 If 588.97792 (100) 

2e - 0 If 588.97792 (100) ot 

0 le - 0 2e 571.32030 (140) 

0 1f - 0 0 2e 571.32030 (140) E+ 

0 3 0 1f - 0 0 2f 571.32030 (140) 

0 3 le - 0 2f 571.32030 (140) F7 

0 J 0 le - 0 0 a 580.93410 (loa) 

a 3 0 If - 0 0 580.93410 (100) G
7 

3 3e - 0 0 2e 589.16843 (100) 

3f - 0 0 2e 589.16843 (100) H7 

0 3 3f - 0 2f 589.1:6843 T100) 

0 0 3e - 0 0 2f 589.16483 (100) It 

0 - 0 0 1284.90329 (49) A 

0 1e - 0 0 1e 1291 A9713 (100) 

0 If - 0 0 1e 1291.49713 (100) Bt 

1f - 0 0 If 1291.49713 (l00) 

0 le - a 0 1f 1291.49713 (100) Ct 

0 0 - 0 0 1168.13229 (18) 0 

le - 0 0 1e 1160.29822 (100) 

1f - 0 0 1e 1160.29822 (lao) Et 

0 3 0 If - 0 0 If 1160.29822 (100) 

0 le ~ 0 a If 1160.29822 (100) Ft 

0 0 2e - 0 0 0 1177 . 74609 (1 00 ) 

14N14N180 0 0 - 0 0 0 0 1246.8850 (lO)d 

14N15N160 1 0 0 0 - 0 0 0 0 1280.3560 (10)e . 

15N14N160 0 - 0 0 0 0 1269.8944 (9)e 

aWhen .Q, ~ 0 the symmetry is usually deSignated by either e or f in accordance with 
the convention establ i shed in ref. 19. 

bThe uncertainty (one estimated standard deviation) in the last digits is given in 
parentheses. 

cQ-branch transitions (t.J=O transitions) are indicated by a dagger (t) ;n this table, 
but the dagger is not used in T~bles 3 and 4. 

dRef . lB. 

e 
Ref. 17. 
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1068 OLSON, MAKI, AND LAFFERTY 

TABLE 3. Wavenumbers, assignments, and relative intensities (at 295 K) for the absorption lines ofN20 from 657 em-I to 523 em-I 

Wave number Band Rot. ReI. Wave number Band Rot. ReI. Wave number Band Rot. ReI. 
(em-I) assign. int. (em-I) assign. into (em-I) assign. into 

657.28580(247) A R(80) 0.00001 633.53780( 41) A R(52) 0.01025 624.20701( 36) A R(41) 0.06727 
656.43897 (228) A R(79) 0.00001 633.47633(814) I R(50) 0.00007 624.16448(203) C R(39) 0.00530 
655.59197(211) A R(78) 0.00001 633.16669(242) B R(61) 0.00008 623.66885( 196) I R(39) 0.00047 
654.74482{l96) A R(77) 0.00002 633.12599(924) H R(50) 0.00007 623.62863(203) D R(40) 0.00458 
653.89753(181) A R(76) 0.00003 632.96830(247) D R(51) 0.00072 623.55348( 88) B R(50) 0.00082 
653.05009(167} A R(75) 0.00004 632.68924( 40) A R(51) 0.01244 623.53133(305) H R(39) 0.00047 
652.20253(155) A R(74) 0.00005 632.60265(235)' C R(48) 0.00127 623.35927( 36) A R(40) 0.07768 
651.35484(143) A R(73) 0.00007 632.57888(715) I R(49) 0.00010 623.24051(202) C R(38) 0.00607 
650.50703(132) A R(72) 0.00009 632.29618(219) B R(60) 0.00010 622.96345(314) G R(50) 0.00010 
649.65912(122) A R(71) O.OOOll 632.25387(825) , H R(49) 0.00009 622.78434(176) R(38) 0.00053 
649.19092(748) C R(65) 0.00003 632.11900(238) D R(50) 0.00087 622.78000(202) D R(39) 0.00527 
648.81110(113) A R(70) 0.00015 631.84072( 40) A R(50) 0.01502 622.67634( 82) B R(49) 0.00098 
648. 19098( 689) C R(64) 0.00004 631.68260(628) I R(48) 0.00011 622.65978(285) H R(38) 0.00053 
647.96299(105) A R(69) 0.00020 631.65385(227) C R(47) 0.00152 622.51165( 36) , A R(39) 0.08928 
647.19333(635) C R(63) 0.00005 631.42488(199) B R(59) 0.00013 622.31915(201) C R(37) 0.00692 
64t.1l479( 97) A R(68) 0.00026 631.38161(737) H R(48) 0.00011 622.15061(293) G R(49) 0.00012 
646.26652( 90) A R(67) 0.00033 631.26972(230) D R(49) 0.00105 621.93147(201) D R(38) 0.00604 
646.19918(585) C R(62) 0.00007 630.99224( 39) A ,R(49) 0.01807 621.90101(160) I R(37) 0.00061 
645.41817( 84) A R(66) 0.00043 630.78747(550) I R(47) 0.00014 621. 79886( 77) B R(48) 0.00117 
645.20813(540) C R(61) 0.00008 630.70792(221) C R(46) 0.00181 621. 78852(268) H R(37) 0.00061 
644.8581 0(617) D R(65) 0.00003 630.55282(180) B R(58) 0.00016 621.66415( 36) A R(38) 0.10213 
644.56976( 78} A R(65} 0.00056 630.50924(659) , H R(47) 0.00013 621.40038(201) C R(36) 0.00785 
644.22017(498) C R(60) 0.00011 630.42048(223) D R(48) 0.00126 621.33745(275) G R(48) ,0.00014 

644.00906(571} 0 R(64) 0.00004 630.14383( 38) A R(48) 0.02163 621.08305(201} D R(37) 0.00688 
643.72129( 73) A R(64) 0.00072 629.89352(481) I R(46) 0.00016 621.01886(147) R(36) 0.00070 
643.23531(460) C R(59) 0.00014 629.76483(216) C R(45) 0.00213 620.92109( 73) B R(47) 0.00140 
643.15995(529) D R(63) 0.00005 629.68003(163) B R(57) 0.00020 _()20.91756(2~5t __ H _It(:}§t 0.00070 
642.87277( 68) A R(63) 0~OOO92 629.63682(590) H R(46) 0.00016 620.81678( 36) A R(37) 0.11629 
642.31079(490) 0 R(62) 0.00007 629.57129(218) D R(47) 0.00150 620.52397 (260) G R(47) 0.00017 
642.25353(426) C R(58) 0.00017 629.29547( 38) A R(47) 0.02579 620.48415(201) C R(35) 0.00887 
642.02420( 64) A R(62) 0.00117 629.00074(421) I R(45) 0.00019 620.23474(201) D R(36) 0.00782 

641.46158(454) D R(61) 0.00008 628.82456(212) C R(44) 0.00251 . 620~ 13788(136) R(35) 0.00079 

641.27483(395) C R(57) 0.00022 628.80655(148) B R(56) 0.00025 620.04695(244) H R(35) 0.00079 

641.17561( 60) A R(61) 0.00148 628.76437(530) H R(45) 0.00019 620.04306( 70) B R(46) 0.00166 
640.61233(422) D R(60) O.OOOll 628.72214(214) D R(46) 0.00179 619.96954( 36) A R(36) 0.13178 

640.32698( 57) A R(60) 0.00186 628.44718( 38) A R(46) '0.03060 619.71018(247) G R(46) 0.00020 

640.29919(367) C R(56) 0.00026 628.10914(368) I R(44) 0.00022 619.57045(201) C R(34) 0.00998 

639.76305(392) D R(59) 0.00014 627.93242(134) B R(55) 0.00030 619.38654(201) D R(35) 0.00883 
639.47833( 54) A R(59) 0.00234 627 .89193(477) H R(44) 0.00022 619.25808(128) I R(34) 0.00089 

639.32661(342) C R(55) 0.00033 627.88708(209) C R(43) 0.00294 619.17671(236) H R(34) 0.00089 

638.91373(366) D R(58) 0.00017 627.87305(211) D R(45) 0.00212 619.16485( 68) B R(45) 0.00196 

638.62967( 51) A R(58) 0.00293 627.59897( 37) A R(45) 0.03615 619.12244( 36) A R(35) 0.14863 

638.35707(320) C R(54) 0.00040 627.21872(322) R(43) 0.00026 618.89607(237) G R(45) 0.00024 

638.06440(342) D R(57) 0.00021 627.05768(122) B R(54) 0.00037 618.65923(201) C R(33) 0.01116 

637.78100( 49) A R(57) 0.00365 627.02401(208) D R(44) 0.00249 618.S3847(201) D R(34) 0.00993 

637.39056(300) C R(53) 0.00050 627,,01955(431) H R(43) 0.00026 618.37944(121) I R(33) 0.00099 

637.21505(321) D R(56) 0.00026 626.95236(207) C R(42) 0.00343 618.30689(229) H R(33) 0.00099 

636.93233( 47) A R(56) 0.00453 626.75084( 37) A R(44) 0.04251 618.28648( 66) B R(44) 0.00230 

636.64016(359) B R(65) 0.00003 626.32948(283 ) I R(42) 0.00030 618.27548( 36) A R(34) 0.16683 

636.42705(283) C R(52) 0.00060 626.18238(112) B R(53) 0.00046 618.08163(228) G R(44) 0.00028 
636.36569(302) D R(55) 0.00033 626.17505(206) D R(43) 0.00292 617.75048(201) C R(32) 0.01242 

636.08367( 45) A R(55} 0.00559 626.14726(391) H R(42) , 0.00030 617.69053(201) D R(33) 0.01111 

635.77313(326) B R(64) 0.00004 626.02037(205) C R(41) 0.00399 617.50196{1l6) I, R(32) 0.00111 

635.51633(285) D R(54) 0.00040 625.90280( 37) A R(43) 0.04976 617.43752(224) H R(32) 0.00111 

635.46652(268) C R(51) 0.00073 625.44142(249) I R(41) 0.00035 617.42868( 36) A R(33) 0.18635 

635.23503( 44) A R(54) 0.00687 625.32616(205) D R(42) 0.00340 617.40802( 64) B R(43) 0.00269 

634.90519(295) B R(63) 0.00005 625.30654(102) B R(52) 0.00056 617.26687(221) G R(43) 0.00033 

634.66698(270) D R(53) 0.00049 625.27511(357) H R(41) 0.00035 616.84416(200) C R(31) 0.01377 

634.50896(255) C R(50) 0.00088 625.09109(204) C R(40) 0.00461 616.84272(200) D R(32) 0.01238 

634.38640( 42) A R(53) 0~00841 625.05485( 37) A R(42) 0.05799 616.62564(111) I R(31) 0.00124 

634.37492(92S} I R(SI} 0.00007 624.55454(220) R(40) 0.00040 616.58203( 36) A R(32) 0.20714 

634.03637(268) B R(62) 0.00006 624.47735(203 ) D R(41) 0.00396 616.56863(219) H R(31) 0.00124 

633.81763(258) 0 R(52) 0.00059 624.43023 ( 94) B R(51) 0.00068 616.52951( 63) B R(42) 0.00313 

633.55434(244) C R(49) 0.00106 624.40312(329) H R(40) 0.00040 616.45177(216) G R(42) 0.00039 

J. Phys.Chem. Ref. Data, Vol. 10, No.4, 1981 
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TABLE 3. Wavenumbers, assignments, and relative intensities (at 295 K) for the absorption lines ofN20 from 657 em-Ito 523 em-I-Continued 

Wave number Band R~t. Rel. Wave number Band Rot. ReI. Wave number Band Rot. ReI. 
(em-I) assign. into (em-I) assign. into (em~l) assign. into 

616.3460'9(40'0') F R(5O') 0'.0'0'00'2 609.67756(200) C R(Z3) 0.02613 603.61655( 93) R(16) 0'.0'0'324 
615.9950'5(20'0') D R(31) 0'.0'1372 6D9.65623( 96) I R(23) 0'.0'0'239 60'3.61219(20'1) H R(16) 0'.0'0'324 
615.94023(20'0') C R(3D) 0'.0'1519 60'9.63830'(204) H R(23) 0'.0'0'239 60'3.52186(20'0') C R(16) 0.03440' 
615.750'48(10'8) R(3D) 0'.0'0'136 6D9.5D585( 60') B R(34) 0'.0'0891 6D3.38057( 60') B R(27) 0'.0'1717 
615.73555( 36) A R(31) 0.22912 60'9:21953(20'0') D R(23) 0'.0'260'7 60'3.35673(20'0') G R(26) 0'.0'0'235 
615.70'0'24(216) H R(3D) 0'.0'0'136 60'9.110'30'(335) E R(46) 0'.0'0'0'04 60'3.30'0'99(20'0') D R(16) 0'.0'3437 
61S.65101( 62) B R(41) 0'.0'0'363 60'9.0'9938(20'1) G R(33) 0'.0'0124 6D3.D6196( 36) A R(16) 0'.54390' 
615.63633(212) G R(41) 0'.0'0'0'45 60'9.0'6559(297) F R(42) 0.00'0'0'8 60'3.0'0'687(285) E R(38) 0'.0'0014 
615.43378(378) F R(49) 0'.0'0'0'0'3 6D8.97D31( 36) A R(23) 0'.42634 6D2.7581D( 93) I R(lS) 0'.0'0'330' 
615.14754(20'0') D -R(3D) 0'.0'1513 60'8.79183(200') C R(22) 0'.0'2765 60'2.75471(20'1) H R(15) 0'.0'0'330'-
615.0'3868(20'0') C R(29) 0'.0'1666 6D8.79D12( 95) I R(22) 0'.0'0'254 60'2.740'14(282) F R(35) 0'.0'0'0'21 
614.88924( 36) A R(3D) 0'.25216 60'8.7750'3(20'3) H R(22) 0'.0'0'254 60'2.650'75(20'0') C R(15) 0'.0'3492 
614.87646(10'5) I R(29) 0'.0'0'150' 6D8.6292D( 60') B R(33) 0'.0'0'994 60'2.53434(20'0') G R(25) 0'.0'0'252 
614.83240'(213) H R(29) 0'.0'0'150' 60'8.37340'(20'0') D R(22) 0'.0'2760' 6D2.5D812( 60') B R(26) 0'.0'1846 
614.820'54(20'8) G R(4D) 0'.0'0'0'52 60'8.3580'9(323) E R(45) 0'.0'0'0'05 602.45637 (200) D R(15) 0'.0'3488 
614.77256( 62) B R(4D) 0'.0'0'418 60'8.280'42(20' I) G R(32) 0'.0'0'138 60'2.2310'2(283) E R(37) 0'.0'0'016 
614.5220'2(360') F R(48) 0'.0'0'0'0'3 60'8.15898(292) F R(41) 0'.0'0'0'10 6D2.21888( 36) A R(15) 0'.54839 
614.30'0'17(20'0') D R(29) 0'.0'1961 6D8.12557( 36) . A R(22) 0'.44961 6D1.9DD72( 92) I R(14) 0'.0'0'335 
614.13947(20'0') C R(28) 0'.01819 607.92511( 94) I R(21) 0'.0'0267 601.89814(200') H R(14) 0'.00335 
614.D431D( 36) A R(29) 0'.27612 607.91253(20'2) H R(21) 0'.0'0'267 60'1.840'84(281) F R(34) 0'.0'0'0'23 
614.0'0'439(20'6) G R(39) > 0'.0'0'0'60' 60'7.90'824(20'0') C R(21) 0'.0'2910 60'1.78164(20'0') C R(14) 0'.0'3520' 
614.0'0'359(10'3) I R(28) 0.0'0164 6D7.753D1( 60') B R(32) 0.01103 60l.71141 (200) G R(24) 0'.00'269 
613.96512(211) H -R(28) 0'.00'164 60'7.60'267(313) E R(44) 0'.0'0'0'0'6 6D1.63644( 60') B R(25) 0'.0'1974 
613.89421( 61) B R(39) 0'.0'0'480' 60'7.52747 (20'0') D R(21) 0'.0'290'4 60'1.61198(20'0') D R(14) 0'.0'3517 
613.61085(344) ·F R(47) 0'.0'0'0'0'4 60'7.46101(20'1) G R(31) 0'.0'0'153 60' 1.45255(282) E R(36) 0'.0'0'0'19 
613.45297(20'0') D R(28) 0'.0'1814 6D7.28105( 36) A R(21) 0'.47140' 6D1.376D6( 36) A R(14) 0'.54876 
613.24257(20'0') C R(27) 0'.01976 60'7.25330'(289) F R(4D) 0'.0'0'0'11 6D1.D4443( 92) I R(l3) 0'.00'338 
613.19715( 36)- --k--R(28)-:- -0.30'082 6D7.U6121( 94) I R(2D} -0.0'0281 601:04249(20'0') H R(i3) 0'.0'0'338 
613.18787(20'4) G R(38) 0'.0'0'0'68 60'7.0'50'80'(20'2) H R(2D) 0'.00'281 60'0'.94273(281) F R(33) 0'.0'0'0'26 
613.13186(101) I R(27) 0'.0'0'179 60'7.0'2679(20'0') C R(2D) 0'.0'30'45 60'0'.91453(20'0') C R(13) 0'.0'3523 
613.0'9845(20'9) H R(27) 0'.0'0'179 6D6.87732( 60') B R(31) 0'.0'1217 60'0'.88792(20'0') G R(23) 0'.0'0'285 
613.016D3( (jl) B R(38) 0'.0'0'549 60'6.84412(30'5) ~ R(43) 0'.0'0'0'07 600'.76783(20'0') D R(13) 0'.0'3521 
612.70'0'32(330') F R(46) 0'.0'0'0'0'4 60'6.68174(20'0') D R(2D) 0'.0'30'40' 6DD.76559( 60') B R(24) 0'.0'20'99 
612.60'593(20'0') D R(27) 0'.0'1971 60'6.64114(20'1) G R(3D) 0'.0'0'169 60'0'.67151(282) E R(35) 0'.0'0'0'21 
612.370'98(20'3) G R(37) 0'.0'0'078 ,6D6.43675( 36) A R(2D) 0'.49130 6DD.53351( 36) A R(13) 0'.54475 
612.35138( 36) A R(27) 0'.32602 60'6.34858(286) F R(39) 0'.00'0'13 6DD.18920( 92) I R(12) 0'.0'0'339 
612.34796(20'0') c R(26) 0'.0'2136 6D6.19841( 93) I R(19) 0'.0'0'294 60'0'.18779(20'0') H R(12) 0'.0'0'339 
612.26127( 99) R(26) 0'.0'0'193 60'6.18989(20'1) H R(19) 0'.0'0'294 60'0.0'6387(20'0') G R(22) 0'.0'0'301 
612.23240'(20'7) H R(26) 0.00193 60'6.14745(20'0) C R(19) 0'.03168 60'0'.0'4940(20'0') C R(12) 0'.0'350'2 
612'.138D5( 61) B R(37) 0'.0'0'624 60'6.0'8250'(298) E R(42) 0'.0'0'0'0'8 60'0'.0'4586(281) F R(32) 0'.0'00'29 
612.0'8555(410') E R(5D) 0'.0'0'0'02 6D6.DD219( 60') B R(3D) 0'.0'1337 599.92393(20'0') D R(12) 0'.0'3499 
611.790'48(319) F R(45) 0'.0'0'0'0'5 60'5.83623(20'0') D R(19) 0'.0'3163 599.89561( 60') B R(23) 0'.0'2219 
611.7590'6(20'0') D R(26) 0'.0'2.-\30' 60'5.820'78(20'0') G R(29) 0'.0'0185 599.88798(281 ) E R(34) 0'.0'0'0'23 
611.55369(20'2) G R(36) 0'.0'0'0'88 6D5.59269( 36) A R(19) 0'.50'890' 599.(j9122( 36) A R(12) 0'.53618 
611.5D581( 36) A R(26) 0'.35149 60'5.44486(284) F R(38) 0'.0'0'014 599.335D5( 92) I R(ll) 0'.0'0'338 
611.45561(20'0') C R(25) 0'.0'2297 6D5.3367D( 93) I R(18) 0'.0030'5 599.3340'4(200') H R(ll) 0'.00338 
611.3918D( 98) I R(25) 0'.0'0'20'8 60'5.32980'(20' 1) H R(18) 0'.0'0'30'5 599.23924(20'0') G R(21) 0'.0'0'316 
611.36701(20'6) H R(25) 0'.0'020'8 60'5.31789(293) E R(41) 0'.0'0'0'10 599.18623(20'0) C R(ll) 0'.0'3453 
611.34692(387) E R(49) 0'.0'0'0'0'3 60'5.270'19(20'0') C R(18) 0'.03276 599.150'26(281) F R(31) 0'.0'00'32 
611.26032( 60) B R(36) 0'.0'070'6 605.12765( 60') B R(29) 0'.0'1461 599.10'20'1(281) E R(33) 0'.0'0'0'26 
610.91236(20'0') D R(25) 0'.0'2291 60'4.99994(20'0') G R(28) 0'.0'0'20'1 599.0'8029(20'0) D R(ll) 0'.0'3451 
610.88138(310) -F R(44) 0.00'0'0'6 60'4.990'92(20'0') D R(18) 0'.0'3272 599.D2654( 60) B R(22) 0'.0'2332 
610'.7360'1(202) G R(35) 0'.0'0'099 6D4.74887( 36) A R(18) 0'.52379 598.84921( 36) ,A R(ll} 0.52291 
61O.66D44( 36) A R(25) 0'.37691 60'4.550'37(290') E R(4D) D.DDDll 598.48196( 92) I R(IO) 0'.0'0'334 
610'.60'479(367) E R(48) 0'.0'0'0'03 60'4.54219(283) F R(37) 0'.0'0'0'16 598.48127(20'0') H R(IO) 0'.0'0'334 
610.56548(20'0') C R(24) 0'.0'2457 6D4.476D8( 93) I R(17) 0'.0'0'316 598.41401(20'0') G R(2D) 0'.0'0329 
61D.52346( 97) I R(24) 0'.0'0'224 60'4.470'56(20'1) H R(17) 0'.0'0'316 598.3250'1(200) C R(IO) 0'.0'3377 
610'.50'230'(20'5) H R(24) 0'.0'0'223 60'4.3950'0'(20'0') C R(17) 0'.0'3368 598.31369(281) , E R(32) 0'.0'0'0'29 
61D.38291( 60') B R(35) 0.0'0'795 6D4.25377( 60') B R(28) 0'.0'1588 598.25595(281 ) F R(3D) 0'.0'0'0'35 
610.0'6585(20'0') D R(24) 0.0'2451 604.17860'(200') G R(27) 0'.00218 598.23689(20'0) D R(10) 0.03376 
60'9.9730'7 (30'2) F R(43) 0'.0'0'0'0'7 . 60'4.14584(20'0') D R(17) 0.0'3364 598.15842( 60') B R(21) 0'.0'2435 
60'9.91791(20'1) G R(34) 0'.0'0'111 6D3.9D529( 36) A R(l7) 0'.53558 598.D0747( 36) A R(IO) 0'.50'488 
60'9.85922(349) E R(47) 0'.0'00'0'4 60'3.780'0'1(287) E R(39) 0.0'0'013 597.62994( 92) I R( 9) 0'.0'0328 
6D9.81527( 36) A R(24) 0'.40'198 6D3.64D6D(282} F R(36) 0'.0'0'0'19 597.62948(200') H R( 9) 0'.00'328 
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TABLE 3. Wavenumbers, assignments, and reiauveintensities (at 295 K) for the absorption lines ofN20 from 657 cm- 1 to 523 cm-1-Continued 

Wave number Band Rot. Ret. Wave number Band Rot. ReI. Wave number Band Rot. Rel. 
(em-I) assign. into (em-I) assign. into (em-I) assign. into 

597.58819(200) G R(19) 0.00341 592.97167( 60) B R(15) 0.02738 590.82609( '37) A Q(46) 0.05929 
597.52307(281) E R(31) 0.00032 592.96320( 36) A R( 4) 0.30341 590.78388(926) I 0(52) 0.00010 
597.46573(200) ·c R( 9) 0.03274 592.94528( 80) A Q(66) 0.00085 590.76063(205) C Q(43) 0.00543 
597.39377(200) D R( 9) 0.03273 592.91927(280) F R(24) 0.00055 590.73914( 37) A Q(45) 0.06999 
597.36299(280) F R(29) 0.00038 592.869Q4(529) C Q(64) 0.00008 590.71977(815) I Q(51) 0.00011 
;97.29128( 60) B R(20) 0.02527 592.82238( 75) A 0(65) 0.00109 590.68008(203} C Q(42) 0.00633 
'>97.16602( 36) A R( 9) 0.48211 592.75083(490) C Q(63) 0.00010 590.66031(200) C R( 1) 0.01782 
596.77899( 92) R( 8) 0.00320 592.73456(280) E R(25) 0.00051 590.65873(200) D R( 1) 0.01782 
596.77870(200) H R( 8) 0.00320 592.70124( 70) A Q(64) 0.00140 590.65702(716) I Q(50) 0.00014 
596.76176(200) G R(18) 0.00351 592.63437(454) C Q(62) 0.00013 590.65402( 37) A Q(44) 0.08225 
596.73021(281) E R(30) 0.00035 592.62008(200) G R(13) 0.00365 590.60137(203) C Q(41) 0.00733 
596.60838(200) c R( 8) 0.03145 592.58186( 65) A Q(63) 0.00179 590.59565(629) Q(49) 0.00016 
596.55090(200) D R( 8) 0.03145 592.54020(200) . H R( 3) 0~00259 590.57075( 37) A Q(43) 0.09621 
596.47139(280) F R(28) 0.00041 592.54020( 92) I R( 3) 0.00259 590.53566(551) 1 Q(48) 0.00020 
596.42516( 60) B R(19) 0.02606 592.51968(422) C Q(61) 0.00016 590.52448(202) C Q(40) 0.00846 
596.32486( 36) A R( 8) 0.45470 592.46424( 61) A Q(62) 0.00228 590.51452(690) D Q(65) 0.00006 
595.93518(280) E R(29) 0.00038 592.40676(393) c Q(60) 0.00021 590.48932( 37) A Q(42) 0.11203 
595.93470(200) G R(17) 0.00359 592.35028(200) c R( 3) 0.02182 590.47705(482) I Q(47) 0.00023 
595.9291O( 92) I R( 7) 0.00310 592.34840( 58) A Q(61) 0.00288 590.44943(201) C Q(39) 0.00972 . 
595.92893(200) H R( 7) 0.00310 592.34076(200) D R( 3) 0.02182 590.44856(635) D Q(64) 0.00008 
595.75295(200) C R( 7) 0.02992 592.29560(366) C Q(59) 0.00026 590.44521( 36) A R( 1) 0.15739 
595.70831(200) D R( 7) 0.02991 592.23433( 55) A Q(60) 0.00364 590.41981(421) I Q(46) 0.00028 
595.58119(280) F R(27) 0.00045 592.18622(342) . C Q(58) 0.00032 590.40974( 36) A 'Q(41) 0.12985 
595.56011( 60) B R(18) 0.02668 592.12355( 36) A R( 3) 0.25701 590.39397( 60) B R(12) '0.02601 
595.48399( 36) A R( 7) 0.42284 592.12204( 52) A Q(59) 0.00457 590.38443(586) D Q(63) 0.00010 
595.13804(280) E R(28) 0.00041 592.11121( 60) B R(14) 0.02718 590.37622(201) C Q(38) O.OHIO 
595.10701(200) G R(16) 0.00364 .~~~.078~J(~2!L .~. _G .. Q{5'7) ... _0.,.00040 590.36395(368) L .Q(45) 0.00033 
595.0802S{ 92) I . R( 6) 0.00298 592.03495(280) F R(23) 0.00057 590.34278(926) H Q(51) 0.00011 
595.08019(200) H R( 6) 0.00298 592.01154( 50) A Q(58) 0.00571 590.33201( 36) A Q(40) 0.14980 
594.89943(200) C R( 6) 0.02815 591.97279(302) c Q(56) 0.00050 590.32214(540) D Q(62) 0.00013 
594.86600(200) D R( 6) 0.02814 591.92956(280) E R(24) 0.00055 590.31414(280) E R(22) 0.00060 
594.84767(234) A Q(80) 0.00002 591.90282( 48) A Q(57) 0.00711 590.30947(322) I Q(44) 0.00039 
594.70068(217) A Q(79) 0.00002 591.86875(285) C Q(55) 0.00061 590.30669(827) H Q(50) 0.00014 
594.69616( 60) B R(17) 0.02712 591.79590( 46) A Q(56) 0.00882 590.30485(201) c Q(37) 0.01262 
594.69242(280) F R(26) 0.00048 591.78979(200) G R(12) 0.00359 590.27096(280) F R(21) 0.00063 
594.64342( 36) A R( 6) 0.38676 591.76649(271) c Q(54) 0.00076 590.27064(739) H Q(49) 0.00016 
594.55538(201) A Q(78) 0.00003 591.69565(200) H R( 2) 0.00250 590.26168(498) D Q(61) 0.00016 
594.41177(186) A Q(77) 0.00004 591.69565( 92) I R( 2) 0.00250 590.25636(283) I Q(43) 0.00046 
594.33885(280) E R(27) 0.00045 591.69077( 44) A Q(55) 0.01088 590.25613( 36) A Q(39) 0.17202 
594.27869(200) G R(15) 0.00368 591.66603(258) c Q(53) 0.00093 590.23467(660) H Q(48) 0.00020 
594.26986(172) A Q(76) 0.00005 591.58744( 43) A Q(54) 0.01338 590.23533(201) C Q(36) 0.01430 
594.23252(· 92) R( 5) 0.00285 591.56736(247) C Q(52) 0.001l2 590.20462(249) I Q(42) 0.00053 
594.23248(200) H R( 5) 0.00285 591.50435(200) c R( 2) 0.01964 590.20303(461) D Q(60) 0.00020 
594.12965(159) A Q(75) 0.00007 591.49959(200) D R( 2) 0.01964 590.19882(591) H Q(47) 0.00023 
594.04781(200) C R( 5) 0.02618 591.48591( 42) A Q(53) 0.01636 590.18211( 36) A Q(38) 0.19660 
594.02396(200) D R( 5) 0.02617 591.47049(238) C Q(51) 0.00137 590.16765(201) c Q(35) 0.01610 

593.99115(147) A Q(74) , 0.00010 591.38620( 41) A Q(52) 0.01993 590.16311(531) H Q(46) 0.00028 

593.85437(136) A Q(73) 0.00013 591.37542(230) c Q(50) 0.00164 590.15425(220) Q(41) 0.00061 

593.83333( 60) B R(16) 0.02736 591.28829( 40) A Q(51) 0.02417 590.14619(426) D Q(59) 0.00025 

593.80510(280) F R(25) 0.00051 591.28422( 36) A R( 2) 0.20814 590.12758(477) H Q(45) 0.00033 
593.80316( 36) A R( 5) 0.34682 591.28215(223) C Q(49) 0.00198 590.12719(200) G R(10) . 0.00339 

593.71930(126) A Q(72) 0.00017 591.25196( 60) B R(13) 0.02672 59Q.109'95( 36) A Q(37) 0.22363 

S93.58596(1l6) A Q(71) 0.00022 591.19221( 39) A Q(50) 0.02918 590.1 0524( 197) Q(40) 0.00071 

593.53767(280) E R(26) 0.00048 591.19069(218) c Q(48) 0.00237 590.10182(201) c Q(34) 0.01805 
593.45435(108) A Q(70) 0.00029 591.15217(280) F R(22) 0.00060 590.09226(431) H Q(44) 0.$)0039 

593.44971(200) G R(14) 0.00368 591.12274(280) E R(23) 0.00057 590.09113(395) D Q(58) 0.00032 

593.38583( 92) I R( 4) 0.00272 591.10105(214) C Q(47) 0,00282 590.05758(177) Q(39) 0.00081 

593.38581(200) H R( 4) 0.00272 591.09794( 39) A Q(49) 0.03507 590.05720(392) H Q(43) 0.00046 

593.32447(100) A Q(69) 0.00039 591.01321(211) C Q(46) 0.00335 590.03965( 36) A Q(36) 0.25316 

593.19810(200) C R( 4) 0.02405 591.00549( 38) A Q(48) 0,04197 590.03785(367) D Q(57) 0.00039 

593.19632( 93) A Q(68) 0.00050 590.95882(200) G R(ll) 0.00351 590.03784(201) C Q(33) 0.02014 

593.18221(200) D R( 4) 0.02404 590.92720(208) C Q(45) 0.00395 590.02241(358) H Q(42) 0.00053 

593.06993( 86) A Q(67) 0.00065 590.91488( 38) A Q(47) 0.04999 590.01127(160) I Q(38) 0.00093 

592.98900(572) C Q(65) 0.00006 590.84300(206) C Q(44) 0.00464 589.98794(329) H Q(41) 0.00061 
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TABLE 3. Wavenumbers, assignments, and relative intensitie~ (at 295 K) for the absorption lines of N20 from 657 em -1 to 523 em - I-Continued 

Wave number Band Rot. ReI. Wave number Band Rot. ReI. Wave number Band Rot. ReI. 
(em-I) assign. into (em-I) assign. into (em-I) assign. int. 

589.98633(342) D Q(56) 0.00049 589.49125( 36) A Q(27) 0.61832 589.19116( 92) I Q( 6) 0.00259 
589.97571(200) C Q(32) 0.02236 589.47906(204) H Q(24) 0.00359 589.19107(200) H Q( 6) 0.00259 
589.97122( 36) A Q(35) 0.28521 589.47315( 95) I Q(23) 0.00379 589.18779(200) D Q(31) 0.02460 
589.96631(147) I Q(37) 0.00lO6 589.46497(207) D Q(43) 0.00539 589.18466( 92) I Q( 5) 0.00210 
589.95381(305) H Q(40) 0.00071 589.45693(200) C Q(22) 0.04751 589.18461(200) H Q( 5) 0.00210 
589.93653(320) D Q(55) 0.00061 589.45522(203) H Q(23) 0.00379 589.17924( 92) I Q( 4) 0.00153 
589.92268(136) I Q(36) 0.00120 589.44729( 94) I Q(22) 0.00399 589.17922(200) H Q( 4) 0.00153 
589.92006(285) H Q(39) 0.00081 589.43973( 36) A Q(26) 0.66531 589.17692(200) C Q(14) 0.05576 
589.91544(200) C Q(31) 0.02469 589.43526(205) D Q(42) 0.00628 589.17491(200) H Q( 3) 0.00087 
589.90466( 36) A Q(34) 0.31975 589.43221 (202) H Q(22) 0.00399 589.17491( 92) I Q( 3) 0.00087 
589.88845(300) D Q(54) 0.00074 589.42264( 94) I Q(21) 0.00416 589.17159(200) D Q(30) 0.02704 
589.88671(269) H Q(38) 0.00093 589.41534(200) C .Q(21) 0.04965 589.17035( 36) A Q(20) 0.91560 
589.88038(128) I Q(35) 0.00136 589.41005(202) H Q(21) 0.00416 589.15628(200) D Q(29) 0.02956 
589.85703(200) C Q(30) 0.02713 589.40687(204) D Q(41) 0.00728 589.15040(200) C Q(l3) 0.05488 
589.85381 (255) H Q(37) 0.00106 589.39917( 93) I Q(20) 0.00432 589.14183(200) D Q(28) 0.03215 
589.84206(283 ) D Q(53) 0.00091 589.39133(280) F R(20) 0.00065 589.13210( 36) A Q(19) 0.945lO 
589.83997( 36) A Q(33) 0.35673 589.3901O( 36) A Q(25) 0.71194 589.12822(200) D Q(27) 0.03479 
589.83940(121) I Q(34) 0.00152 589.38876(201) H Q(20) 0.00432 589.12577(200) C Q(12) 0.05350 
589.82138(245) H Q(36) 0.00120 589.37977(203) D Q(40) 0.00840 589.11541(200) D Q(26) 0.03743 
589.80048(200) C Q(29) 0.02966 589.37689( 93) I Q(19) 0.00445 589.10336(200) D Q(25) 0.04006 
589.79973(1I6) I Q(33) 0.00169 589.37563(200) C Q(20) 0.05156 589.10304(200) C Q(II) 0.05157 
589.79734(268) D Q(52) 0.00112 589.36836(201) H Q(19) 0.00445 589.09575( 36) A Q(18) 0.96902 
589.78944(236) H Q(35) 0.00136 589.35577( 93) I Q(18) 0.00457 589.09205(200) D Q(24) 0.04262 
589.77715( 36) A Q(32) 0.39600 589.35391 (202) D Q(39) 0.00965 589.08219(200) C Q(lO) 0.04910 
589.76136(111) I Q(32) 0.00188 589.34887(201) H Q(18) 0.00456 589.08144(2QO) D Q(23) 0.04509 
589.75804(229) H Q(34) 0.00151 589.34236( 36) A Q(24) 0.75758 589.07152(200) D Q(22) 0.04742 
589.75425(255) D Q(51) 0.00135 589.33780(200) C Q(19) 0·95320 589.06324(200) C Q( 9) 0.04609 
589.74580(200) C Q(28) 0.O3225~ -S89.33583( -93) I Q(17) 0.00464 589.06224(200) . D Q(2Ij 0.04956 
589.72719(224) H Q(33) 0.00169 589.33030(201) H Q(l7) 0.00464. 589.06130( 36) A Q(17) 0.98660 
589.72429(lO8) I Q(31) 0.00207 589.32927 (202) D Q(38) 0.01103 589.05358(200) D Q(20) 0.05148 
589.71621( 36) A Q(31) 0.43740 589.31703( 93) I Q(16) 0.00467 589.04618(200) C Q( 8) 0.04254 
589.71277(244) D Q(50) 0.00163 589.31267(201) H Q(16) 0.00467 589.04551(200) D Q(19) 0.05312 
589.69693(219) H Q(32) 0.00188 589.30581(201) D Q(37) 0.01256 589.03801(200) D Q(18) 0.05444 
589.69298(200) C Q(27) 0.03488 589.30186(200) C Q(18) 0.05451 589.03lO6(200) D Q(17) 0.05541 
589.68850(lO5) I Q(30) 0.00228 589.29939( 92) I Q(15) 0.00467 589.03101(200) C Q( 7) 0.03847 
589.67287(235) D Q(49) 0.00196 589.29651( 36) A Q(23) 0.80151 589.02876( 36) A Q(16) 0.99714 
589.66728(216) H Q(31) 0.00207 589.29600(200) H Q(IS) 0.00467 589.02462(200) D Q(16) 0.05596 
589.65715( 36) A Q(30) 0.48068 589.29487(200) G R( 9) 0.00323 589.01869(200) D Q(15) 0.05607 
589.65399(103) I Q(29) 0.00249 589.28289( 92) I Q(14) 0.00464 589.0177 4(200) C Q( 6) 0.033BB 
589.64202(200) C Q(26) 0.03753 589~28349(201) D Q(36) 0.01422 589.01323(200) D Q(14) 0.05571 
589.63827(213) H Q(30) 0.00228 589.28030(200) H Q(14) 0.00464 589.00823(200) D Q(13) 0.05485 
589.63453(227) D Q(48) 0.00235 589.26752( 92) I Q(13) 0.00455 589.00636(200) C Q( 5) 0.02879 
589.62074(101) I Q(28) 0.00271 589.26779(200) C Q(17) 0.05547 589.00366(200) D Q(12) 0.05346 
589.60992(2 II) H Q(29) 0.00249 589.26558(200) H Q(13) 0.00455 588.99952(200) D Q(11) 0.05155 
589.60653( 36) A R( 0) 0.10536 589.26228(201) D Q(35) 0.01603 588.99813( 36) A Q(15) 1.00000 
589.59996( 36) A Q(29) 0.52552 589.25327( 92) 1 Q(12) 0.00441 5BB.996BB(200) C Q( 4) 0.02319 
589.59770(221) D Q(47) 0.00280 589.25256( 36) A Q(22) 0.84301 588.99578(200) D Q(1O) 0.0490B 
589.59294(200) C Q(25) 0.04016 589.25186(200) H Q(12) 0.00441 588.99243(200) D Q( 9) 0.04607 
589.58875( 99) I Q(27) 0.00293 589.24214(201) D Q(34) 0.01797 . 588.98945(200) D Q( 8) 0.04252 
589.58227 (209) H Q(28) 0.00271 589.24015( 92) I Q(ll) 0.00424 588.98930(200) C Q( 3) 0.01698 
589.56237(216) D Q(46) 0.00332 589.23914(200) H Q(ll) 0.00424 588.98683(200) D Q( 7) 0.03846 
589.55800( 98) I Q(26) 0.00316 589.23562(200) C Q(16) 0.05602 588.98457(200) D Q( 6) 0.03388 
589.55533(207) H Q(27) 0.00293 589.22814( 92) Q(10) 0.00401 5B8.98361(200) C Q( 2) 0.009B2 
589.54573(200) C Q(24) 0.04272 589.22745(200) H Q(10) 0.00401 588.98265(200) D Q( 5) 0.02879 
589. 54467( 36) A Q(28) 0.57155 589.22303(201) D Q(33) 0.02005 588.98106(200) D Q( 4) 0.02319 
589.53726( 60) B R(ll) 0.02504 589.21725( 92) Q( 9) 0.00373 588.97980(200) D Q( 3) 0.01697 
589.52914(206) H Q(26) 0.00316 589~21679(200) H Q( 9) 0.00373 588.97886(200) D Q( 2) 0.00982 
589.52850( 97) I Q(25) 0.00338 589.21050( 36) A 0(21) 0.88131 588.96941( 36) A Q(14) 0.99462 
589.52849(212) D Q(45) 0.00392 589.20745( 92) I Q( 8) . 0.00340 588.94259( 36) A Q(13) 0.98055 
589.50382(280) E R(21) 0.00063 589.20716(200) H Q( 8) 0.00340 5B8.91769( 36) A Q(12) 0.95746 
589.50370(205) H Q(25) 0.00338· 589.20532(200) C Q(15) 0.05613 588.89470( 36) A Q(ll) 0.92514 
589.50021( 96) I Q(24) 0.00359 589.20493(200) D Q(32) 0.02227 588.87362( 36) A Q(10) 0.88353 
589.50039(200) C Q(23) 0.04519 589.19876( 92) I Q( 7) 0.00302 588.85445( 36) A Q( 9) 0.83274 
589.49604(209) D Q(44) 0.00461 589.19859(200) H Q( 7) 0.00302 588.83720( 36) A Q( 8) 0.77300 
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TABLE 3. Wavenumbers, assignments, and relative intensities (at 295 K) for the absorption lines ofN20 from 657 em-I to 523 em-I-Continued 

Wave number 
(em-I) 

588.82186( 36) 
588.80844( 36) 
588.79694( 36) 
588.78735( 36) 
588.77968( 36) 
588.77392( 36) 

588.77009( 36) 
588.69183(280) 
588.68185( 60) 
58.8:51332(280) 

588.46188(200) 
587.87821(280) 
587.82777( 60) 
587.63695(280) 
587.62820(200) 
587.09247( 36) . 
587.06301(280) 
586.97504( 60) 
586.79383(200) 
586.76223(280) 
586.46856(200) 
586.45906(200) 

586.25512( 36) 
586.24627 (280) 
586.12368( 60) 
585 _ 95877 (200) 

585.88919(280) 
585JH39S(92) 
585.81393(200) 
585.63592(200) 
585.62008(200) 
585.42804(280) 
585.41813( 36) 
585.27371( 60) 
585.12302(200) 
585.01784(280) 
584.97807( 92) 
584_ 97RO?(?OO) 

584.80521(200) 
.584.78143(200) 
584.60835(280) 
SR45814.Q( ~6) 

584.42515( 60) 
584.28659(200) 
584.14822(280) 
584.14330( 92) 
584.14321(200) 
584.03949(294) 
583.97643(200). 
583.94312(200) 
583.91375(276) 
583.79071(261) 
583.78724(280) 
583.74520( 36) 

583.67036(248) 
583.57801( 60) 
583.55273(237) 
583044946(200) 

583.43780(228) 
583.32558(221) 
583.30964( 92) 
583.30947(200) 
583.28033(280) 
583.21606(216) 

Band ·Rot. 

assign. 

A Q( 7) 
A Q( 6) 

A Q( 5) 

A Q( 4) 

A Q( 3) 
A Q( 2) 

A Q( 1) 

E R(20) 
B R(10) 
F R(19) 

G R( 8) 
E R(19) 
B R(9) 
F R(18) 
G R( 7) 
A P( 2) 
E R(18) 
B R( 8) 
G R( 6) 
F R(17) 
C P( 3) 
D P( 3) 

A P( 3) 
E R(17) 
B R(7) 
G R( 5) 

F R(16) 
'1 'P(4) 
H P( 4) 
C P( 4) 
D P( 4) 
E R(16) 
A P( 4) 
B R( 6) 
G R( 4) 
F R(15) 

P( 5) 
H P( 5) 

C P( 5) 
D P( 5) 
E R(15) 
A P( 5) 

B R( 5) 
G R( 3) 
F R(14) 

P( 6) 
H P( 6) 
G Q(50) 
C P( 6) 
D 'P( 6) 
G Q(49) 
G Q(48) 
E R(14) 
AP( 6) 

G Q(47) 
B R( 4) 
G Q(46) 
G R( 2) 

G Q(45) 
G Q(44) 
I P( 7) 
H P( 7) 
F R(13) 
G Q(43) 

ReI. 
int. 

0.70473 
0.62849 
0.54500 
0.45512 
0.35981 
0.26018 

0.15739 
0.00065 
0.02381 
0:00066 

0.00305 
0.00066 
0.02233 
0.00068 
0.00284 
0.05204 
0.00068 
0.02059 
0.00259 
0.00068 
0.00194 
0.00194 

0.10280 
0.00068 
0.01862' 
0.00n3 

0.00068 
O.OOOi2 
0.00012 
0.00429 
0.00429 
0.00068 
0.15171 
0.01642 
0.00204 
0.00068 
0.00028 
O.OOo?'R 

0.00673 
0.00673 
0.00068 
o 1981R 

0.01402 
0.00172 
0.00066 
0.00047 
0.00047 
0.00019 
0.00912 
0.00912 
0.00023 
0.00028 
0.00066 
0.24173 

0.00033 
0.01145 
0.00039 
0.00140 

0.00047 
0.00055 
0.00065 
0.00065 
0.00065 
0.00064 
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Wave number 
(em-I) 

583.14959(200) 
583.10924(212) 
583.10515(200) 
583.00512(208) 
582.96475(280) 
582.90927( 36) 

582.90370(206) 
582.80496(204) 
582.73231( 60) 
582 70890(203) 

582.61551(202) 
582.61166(200) 
582.52478(202) 
582.4-7711( 92) 
582.47682(200) 
582.4-3670(201) 
582.41419(280) 
582.35127(201) 
582.32470(200) 
582.26846(201) 
582.26751(200) 
~R?.l RR2R(20l) 

582.14092(280) 
582.11070(201) 
582.07370( 36) 
!;R2.0~572(200) 

581.96332(200) 
581.89349(200) 
581.88807( 00) 
581.82622(200) 
581.77317(200) 
581. 76150(2-00) 
581.69930(200) 
581.64571( 92) 

·581.64525(200) 
581.63963(200) 
581.58246(200) 
581.54983(280) 
581.52778(200) 
581.50178(200) 
581.47559(200) 
581.43022(200) 
581.42586(200) 
581.31859(200) 
581.33376(200) 
581.31576(280) 
581.29137(200) 
581.25139(200) 
581.23849( 36) 
581.21383(200) 
581.17867(200) 
581.14590(200) 
581.11551(200) 
S81.08749(200) 
581.06183(200) 
581.04528( 60) 
581.03854(200) 
581.01759(200) 
580.99899(200) 
580.98272(200) 

. 580.96879(200) 
580.95719(200) 
580.94791(200) 
580.94095(200) 

Band Rot. 

assign. 

c P( 7) 

G Q(42) 
D P( 7) 
G Q(41), 
E R(13) 
A P( 7) 

G Q(40) 
G Q(39) 
B R(3) 
G Q(3S) 

G Q(37) 
G R( 1) 
G Q(36) 

P( 8) 
H P( 8) 
G Q(35) 
F R(12) 
G Q(34) 
C P( 8) 

G Q(33) 
D P( 8) 
G Q(!l?) 

E R(12) 
G Q(31) 
A P( 8) 
G QU~O) 

.C:.. Q(29) 
G Q(28) 
B R( 2) 
G Q(27) 
G R( 0) 
G Q(26) 
G Q(25) 
I P( 9) 
H P( 9) 
G Q(24) 
G Q(23) 
F R(ll) 

G Q(22) 
C P( 9) 
G Q(2I) 
D P( 9) 

G Q(20) 
G Q(19) 
G Q(18) 
E R(ll) 
G Q(17) 
G Q(16) 
A P( 9) 
G. Q(15) 
G Q(14) 
G Q(13) 
G Q(12) 

. G Q(ll) 

G Q(10) 
B R( 1) 
G Q( 9) 
G Q( 8) 

G Q( 7) 

G Q( 6) 
G Q( 5) 
G Q( 4) 

G Q( 3) 
G Q( 2) 

ReI. 
into 

0.01140 
0.00075 
0.01140 
0.00087 
0.00065 
0.28189 

0.00100 
0.OO1l5 
0.00873 
0.00131 

0.00149 
0.00106 
0.00169 
0.00082 
0.00082 
0.00190 
0.00062 
0.00213 
0.01351 
0.00238 
0.01351 
OOO?fl5 

0.00062 
0.00292 
0.31829 
O.OO~21 

0.00351 
0.00382 
0.00589 
0.00414 
0.00071 
0.00445 
0.00476 
0.00098 . 
0.00098 
0.00507 
0.00536 
0.000:;9 
0.00564 
0.01543 
0.00590 
O.0154~ 

0.00613 
0.00633 
0.00649 
0.00059 
0.00661 
0.00668 
0.35063 
0.00670 
0.00667 
0.00657 
0.00642 
0.00620 
0.00592 
0.00297 
0.00558 
0.00S18 
0.00473 
0.00422 
0.00366 
0.00305 
0.00241 
0.00175 

Wave number 
(em-I) 

580.93632(200) 
580.81545( 92) 
580.81475(200) 
580.68725(280) 
580.68085(200) 
5BO.59329(200) 

580.48933(280) 
580.40366( 36) 
579.98633( 92) 
579.98533(200) 

579.86192(200) 
579.82647(280) 
579.75670(200) 
579.66163(280) 
579.56920( 36) 
579.36402( 60) 
579.36382( 60) 
579.36351( 60) 
579.3631O( 60) 
579.36256( 60) 
579.36191( 60) 
579.36112( 60) 

579.36018( 60) 
579.35909( 60) 
579.35782( 60) 
579.35636( 60) 

. .579.35469(60) 
579.35280( .60) 
579.35066( 60) 
579.34825( 60) 
579.34555( 60) 
579.34253( 60) 
S79.33917( 60) 
579.33543( 60) 
579.33129( 60) 
579.32672( 60) 
579.32169( 60) 
!;79.~1f.16( f.O) 

579.31010( 60) 
579.30347( 60) 
579.29625( 60) 
579?RR::\R( f.O} 

579.27984( 60) 
579.27058( 60) 
579.26056( 60) 
579.25365(200) 
579.24975( 60) 
579~23809( 60) 
579.22556( -60) 
579.21211( 60) 
579.19768( 60) 
579.18225( 60) 
579.16576( 60) 
:i79.15R3R( Q?') 

579.15696(200) 
579.14816( 61) 
579.12943( 61) 
E)79.lOQ:i0( (1) 

579.08834( 62) 
579.06589( 62) 
579.04501(200) 
579.04212( 63) 
579.01698( 64) 
578.99041( 66) 

Band Rot. 

assign. 

G Q( 1) 
I P(IO) 
H P(IO) 

F R(lO) 
C P(10) 
D P(10) 

E R(IO) 
A P(IO) 

I P(ll) 
H P(ll) 

C P(ll) 
F R( 9) 
D P(ll) 
E R( 9) 
A P(ll) 
B Q( 1) 
B Q( 2) 

B Q( 3) 

B Q( 4) 

B Q( 5) 
B Q( 6) 
B Q( 7) 

B Q( 8) 

B Q( 9) 
B Q(IO) 
B Q(l1) 

B Q(12) 
B Q(13) 
B Q(14) 
B Q(15) 
B Q(16) 
B Q(17) 
B Q(18) 
B Q(19) 
B Q(20) 
B Q(21) 
B Q(22) 
R Q(2~) 

B Q(24) 
B Q(25) 
B Q(26) 
R Q(27) 

B Q(28) 
B Q(29) 
B Q(30) 
G P( 2) 
B Q(31) 
B Q(32) 
B Q(33) 
B Q(34) 
B Q(35) 
B ·Q(36) 
B Q(37) 
T P(l2) 

H P(12) 
B Q(38) 
B Q(39) 
R Q(40) 

B Q(41) 
B Q(42) 
C P(12) 
B Q(43) 
B Q(44) 
B Q(45) 

ReI. 
into 

0.00106 
0.00113 
0.00113 
0.00055 
0.01714 
0.01714 

0.00055 
0.37866 
0.00126 
0.00126 

0.01863 
0.00051 
0.01861 
0.00051 
0.40223 
0.00891 
0.01473 
0.02037 
0.02576 
0.03085 
0.03557 
0.03982 

0.04374 
0.04712 
'0.04999 
O.OS234 

0.05416 
0.05546 
0.05625 
0.05654 
0.05637 
0.05577 
0.05476 
0.05340 
0.05173 
0.04978 
0.04761 
0.04525 
0.04276 
0.04018 
0.03754 
O.0:\4RR 

0.03223 
0.02963 
0.02709 
0.00035 
0.02465 
0.02231 
0.02009 
0.01800 
0.01605 
0.01424 
0.01258 
0.00H8 
0.00138 
0.OU05 
0.00967 
0.00842 
0.00729 
0.00629 
0.01987 
0.00540 
0.00461 
0.00392 
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TABLE 3. Wavenumbers, assignments, and relative intensities (at 295 K) for the absorption lines ofN20 from 657 cm- 1 to 523 cm-1-Continued 

Wave number Band Rot. ReI. Wave number Band Rot. ReI. Wave number Band Rot. ReI. 
(em-I) assign. into (em-I) assign. into (em-I) assign. into 

578.96750(280) F R( 8) 0.00046 574.99143(200) C P(17) 0.02252 571.66054(200) G P(ll) 0.00270 
578.96239( 68) B Q(46) 0.00332 574.74481(200) D P(17) 0.02249 571.63502(280) E Q(18) 0.00154 
578.93285( 70) B Q(47) 0.00280 574.70031(280) F R( 3) 0.00013 571.60294(280) E Q(l7) 0.00156 
578.92047(200) D P(12) 0.01986 574.67040(280) E R( 3) 0.00013 571.57242(280) E Q(l6) 0.00158 
578.90177( 74) B Q(48) 0.00235 574.57050( 36) A P(17) 0.45102 571.54349(280) E Q(15) 0.00159 
57RRflQOQ( 77) B Q(49) 0.00196 574.35634( 60) B P( 6} 0.01916 571.51620(280) E 0(14) 0.00158 
578.83477( 82) B Q(50) 0.00163 574.21552( 93) I P(18) 0.00168 571.49057(280) E Q(13) 0.00155 
578.83271(280) E R( 8) 0.00046 .574.20861(201) H P(18) 0.00168 571.46664(280) E Q(12) 0.00151 
578.79877( 88) B Q(51) 0.00135 574.19707(200) G P( 8) 0.00213 571.44443(280) E Q(lI) 0.00146 
578.76105(95) B Q(52) 0.00111 574:18707(200) C P(18) 0.02240 571.42397(280) E Q(10) 0.00139 
578.73512( 36) A P(12) 0.42128 573.91080(200) D P(18) 0.02237 571.41108(200) D P(21) 0.02095 
578.72156(103) B Q(53) 0.00091 573.85247(280) F R( 2) 0.00005 571.40530(280) E Q( 9) 0.00130 
578.68027(112) B Q(54) 0.00075 573.83453(280) E R( 2) 0;00005 571.38842(280) E Q( 8) 0.00120 
57Rfl3714(122) B 0(55) 0.00061 573.73876( 36) A P(l8) 0.44522 571.37337(280) E Q( 7) 0.00108 
578.59213(134) B Q(56) 0.00049 573.52692( 60) B P( 7) 0.02127 571.36016(280) E Q( 6) 0.00096 
578.54521(148) B Q(57) 0.00040 573.39596( 93) P(19) 0.00166 571.34881(280) E Q( 5) 0.00081 
578.52576( 60) B P( 1) 0.00594 573.38744(201) H P(19) 0.00166 571.33933(280) E Q( 4) 0.00066 
578.49634(163) B Q(58) 0.00032 573.38489(200) C P(19) 0.02209 571.33173(280) E Q( 3) 0.00048 
578.44548(180) B Q(59) 0.00025 573.35214(200) G P( 9) 0.00235 571.32602(280) E Q( 2) 0.00028 
578.41249(200) G P( 3) 0.00069 573.16159(392) E Q(50) 0.00004 571.31705(280) F Q( 2) 0.00028 
578.39261(199) B Q(60) 0.00020 573.11007(371) E Q(49) 0.00005 571.31379(280) F Q( 3) 0.00048 
578.33769(220) B 0(61) 0.00016 573.07717(200) D P(l9) 0.02206 571.30944(280) F Q( 4) 0.00066 
578.33159( 92) I P(13) 0.00147 573.05805(353) E Q(48) 0.00007 571.30400(280) F Q( 5) 0.00081 
578.32965(200) H P(13) 0.00147 573.00561(338) E Q(47) 0.00008 571.29747(280) F Q( 6) 0.00096 
578.28071(243) B Q(62) 0.00013 572.95284(325) E Q(46) 0.00010 571.28984(280) F Q( 7) 0.00108 
578.23013(200) C P(13) 0.02087 572.90741( 36) A P(19) 0.43620 571.28110(280) F Q( 8) 0.00120 

5I8"-22162(2~8) B Q(63) 0.00010 5T~·8998~(315t E .Q~'1§L_._0·90011 571.2712()(~80) F Q( 9) 0.00130 
578.16042(296) B Q(64) 0.00008 572.84661(306) E Q(44) 0.00013 571.26029(280) F Q(10) 0.00139 
578.11036(280) F R( 7) 0.00039 572.79331(300) E Q(43) 0;00015 571.24821(280) F Q(l1) 0.00146 
578.09707(326) B 0(65) 0.00006 572.73997(294) E Q(42) 0.00017 571.24595( 36) A P(21) 0.40991 
578.08460(200) D P(13) 0.02086 572.69898( 60) B P( 8) 0.02316 571.23500(280) F Q(12) 0.00151 
578.00258(280) E R( 7) 0.00039 572.68669(290) E Q(41) 0.00021 571.22065(280) F -Q(13) 0.00155 
577.90142( 36) A P(13) 0.43580 572.63353(287) E Q(40) 0.00023 571.20515(280) F Q(14) 0.00158 
577.68890( 60) B P( 2) 0.00884 572.58491(200) C P(20) 0.02161 571.18849(280) F Q(15) 0.00159 
577.57067(200) G P( 4) 0.00102 572.58057(285) E Q(39) 0.00027 : 571.17067(280) ·F Q(16) 0.00158 
577.50597( 92) I P(14) 0.00155 572.57765( 93) I P(20) 0.00163 571.15168(280) F Q(17) 0.00156 
577 .50339(200) H P(14) 0.00155 572.56724(201) H P(20) 0.00163 571.13149(280) F Q(18) 0.00154 
577.41731(200) C P(14) 0.02163 572.52789(284) E Q(38) 0.00031 571.11010(280) F Q(l9) 0.00150 
577 .25506(280) F R( 6) 0.00033 572.50662(200) G P(lO) 0.00254 571.08750(280) F Q(20) 0.00146 
577.24910(200) D P(14) 0.02161 572.47555(283) E Q(37) 0.00036 571.06366(280) F Q(21) 0.00140 
577.17126(280) E R( 6) 0.00033 572.42363(282) E Q(36) 0.00040 571.04751( 60) B P(lO) 0.02619 
577.06811( 36) A P(14) 0.44586 572.37220(281) E Q(35) 0.00045 571.03859(280) F Q(22) 0.00134 
i76.85352( 60) B P( 3) 0.01164 572.32133(281) E Q(34) 0.00051 571.01226(280) F Q(23) 0.00128 
)76.72821(200) G P( 5) 0.00133 572.27109(281) E Q(33) 0.00057 570.99169(200) C P(22) 0.02023 
576.68155( 92) I P(15) 0.00161 572.24393(200) D P(20) 0.02157 570.98465(280) F Q(24) 0.00120 
576.67816(200) H P(15) 0.00161 572.22154(281) E Q(32) 0.00063 570.95576(280) F Q(25) 0.00113 
576.60658(200) C P(15) 0.02215 572.17275(281) E Q(31) 0.00070 570.94482( 94) I P(22) 0.00155 
576.41397(200) D P(15) 0.02213 572.12479(280) E Q(30) 0.00076 570.92973(202) H P(22) 0.00155 
576.40161(280) F R( 5) 0.00026 572.07772(280) E Q(29) 0.00083 570.92555(280) F Q(26) 0.00106 
576.33879(280) E R( 5) 0.00026 S72.07648( 36) A P(20) 0.42430 570.89402(280) F 0(27) 0.00099 
576.23518( 36) A P(15) 0.45161 572.03159(280) E Q(28) 0.00091 570.86115(280) F Q(28) 0.00091 
576.01964( 60) B P( 4) 0.01431 571.98648(280) E Q(27) 0.00099 570.82691(280) F Q(29) 0.00083 
575.88512(200) G P( 6) 0.00162 ·571.94244(280) E Q(26) 0.00106 570.81389(200) G P(12) 0.00282 
575.85832( 92) I P(16) 0.00165 571.89952(280) E Q(25) 0.00113 570.79129(280) F Q(30) 0.00076 
575.85396(200) H P(16) 0.00165 571.87252( 60) B P( 9) 0.02481 570.75426(281) F Q(31) 0.00070 
575.79794(200) C P(16) 0.02245 571.85778(280) E Q(24} 0.00120 570.71580(281) F Q(32) 0.00063 
575.57920(200) D P(16) 0.02242 571.81727(280) E Q(23) 0.00128 570.67590(281) F Q(33) 0.00057 
575.55002(280) F R( 4) 0.00020 571.78717(200) C P(21) 0.02099 570.63452(281) F 0(34) 0.00051 
575.50516(280) E R( 4) 0.00020 571. 77806(280) E Q(22) 0.00134 570.59164(281) F Q(35) 0.00046 
575.40264( 36) A P(16) 0.45325 571.76060( 93) P(21) 0.00160 570.57861(200) D P(22) 0.02020 
575.18725( 60) B P( 5) 0.01683· 571.74801(201) H P(21) 0.00160 570.54725(282) F Q(36) 0.00040 
575.04140(200) G P( 7) 0.00189 571.74017(280) E Q(21) 0.00140 570.50130(282) F Q(37) 0.00036 
575.03631( 93) P(17) 0.00167 571. 70368(280) E Q(20) 0.00146 570.45378(283) F Q(38) 0.00031 
575.03079(201) H P(17) 0.00167 571.66861(280) E Q(19) 0.00150 570.41583( 36) A P(22) 0.39341 

J. 'hys. Chem. Ref. Data, Vol. 10, No.4, 19tH 
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TABLE 3. Wavenumbers, assignments, and relative intensities (at 295 K) for the absorption lines ofN20 from 657 em- 1 to 523 em-I-Continued 

Wave number Bimd Rot. ReI. 
(em-I) assign. into 

570.40466(285) 
570.35391(207) 

570.30151(290) 
570.24741(293) 
570.22396( 60) 
570.19850(200) 

570.19160(298) 
570.13404(304) 
570.13033( 94) 
570.11239(202) c 

570.07469(312) 
570.01353(322) 
569.96670(200) 
569.95053(333) 
569.88564(347) 
569.81883(364) 
569.75007(383) 
569.71.651.(200) 

569.64171(280) 
569.63872(280) 
569.58613( 36) 
569,1.0761.(200) 

569.40185( 60) 
569.31713( 95) 
569.29598(203 ) 
569.11899(200) 
568.91487(200} 
568.80528(280) 
568.79630(280) 
568.75684( 36) 
568.61914(200) 
568.58iI6( 60) 
568.50525( 96) 
. 568./UW16(204) 

568.27076(200) 
568.08361(200) 
567.97077(280) 
567.95281(280) 

567.92798( 36) 
567.83302(200) 
567.76189( 60) 
567.69470( 97) 
567.66583(205) 
567.42204(200) 
567.25274(200) 
567.13817(280) 
567.10823(280) 
567.09953( 36) 
567.04933(200) 
566.9H01( 60) 

566.88549( 98) 
566.85207(206) 
566.57285(200) 
566.12229(200) 

566.30749(280) 
566.27152( 36) 
566.26809(200) 
566.26255(280) 
566.12750( 60) 
566.07763( 99) 
566.03915(207) 
565.72321(200) 
565.59224(200) 
565.48935(200) 

F Q(39) 0.00027 
F Q(40) 0.00023 

F Q(41) 0.00021 
F Q(42) 0.00017 
B P(ll) 0.02732 
C P(23) 0.01939 

F Q(43) 0.00015' 
F Q(44) 0.00013 
I P(23) 0.00149 
H P(23) 0.00149 
F Q(45) 0.00011 
F Q(46) 0.00010 
G P(13) 0.00292 
F Q(47) 0.00008 
F Q(48) 0.00007 
F Q(49) 0.00005 
F Q(50) 0.00004 
D P(23) 0.01931 

F P( 2) 0.00050 
E P( 2) 0.00050 
A P(23) 0.37518 
C P(21) 0.01811-

B P(12) 0.02818 
I P(24) 0.00142 
H P(24) 0.00142 
G P(14) 0.00299 
D __ P(24) .. _0.QI840 
F P( 3) 0.00055 
E P( 3) 0.00055 
A P(24) 0.35560 
C P(25) 0.01744 
B P(13) 0.02878 
I P(25) 0.00135 
H P(25) 0.00135 

G P(15) 0.00303 
D P(25) 0.01739 
F P( 4) 0.00061 
E P( 4.) .0.00061 

A P(25) 0.33503 
C P(26) 0.01639 
B P(14) 0.02912 
I P(26) 0.00128 
H P(26) 0.00128 
G P(16) c 0.00304 
D P(26) 0.01634 
F' P( 5) 0.00066 
E P( 5) 0.00066 
A P(26) 0.31383 
C, P(27) 0.01531 
B P(15) 0.02921 

I P(27) 0.00120 
H P(27) 0.OQ120 
G P(l7) 0.00302 
D P(27} 0.01527 

F P( 6) 0.00072 
A P(27) 0.29230 
C P(28) 0.01422 
E P( 6) 0;00072 
B P(16) 0~02907 

I P(28) 0.00112 
H P(28) 0.00112 
G P(l8) 0.00298 
D P(28) 0.01418 
C P(29) 0.01314 
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Wave number Band Rot. ReI. 
(em-I) assign. into 

565.47874(280) 
565.44393( 36) 

565.41578(280) 
565.31236( 60) 
565.27114(101) 
565.22707(209} 

564.87313(200) 
564.76261(200) 
564.71314(200) 
564.65189(280) 
564.61677( 36) 
564.56790(280) . 
564.49854( 60) 
564.46603(103)' 
564.41579(211) 
564.02264(200) 
563.93949(200) 
563.93339(200) 

563.82697(280) 
563.79005( 36) 
563.71890(280) 
563.6B605( 60) 

563.66232(105) 
563.60530(213) 
563.17175(200) 
563.16845(200) 

.563.10459(200) 
563.00396(280) 
562.96377( 36) 
562.87484( 60) 
562.86876(280) 
562.86002(108) 
562 .. 79558(216) 
562.40005(200) 

562.32049(200) 
562.27622(200) 
562.18286(280) 
562.13792( 36) 

562.06489( 60) 
562.05914(111) 

·562.01748(280) 
561.98660(220) 
561.63432(201) 
561.46888(200) 
561.44826(200) 
561.36366(280) 
561.31252( 36) 
561.25970(116) 
561.25618( 60) 
561.1783.3(224) 

561.16502(280) 
560.87132(201) 
560.62074(201) 
560.61693(200) 

560.54637 (280) 
560.48756( 36) 
560.46171(121) 
560.44868( 60) 
560.37077(229) 
560.31137(280) 
560.11106(201) 
559;79365(201) 
559.76469(200) 
559.73097 (280) 

F P( 7) 
A P(20) 

E P( 7) 
B P(17) 
I P(29) 
H P(29) 

G P(19) 
D P(29) 
C P(30) 
F P( 8) 
A P(29) 
E P( 8) 
B P(18) 
I P(30) 
H P(30) 
G P(20) 
C P(31) 
D P(30) 

F P( 9) 
A P(30) 
E P( 9) 
B P(19) 

I P(31) 
H P(31) 
G P(21) 
C P(32) 
DP(31) 
F P(10) 
A P(31) 
B P(20) 
E P(10) 
I P(32) 
H P(32) 
C P(33) 

G P(22) 
D P(32) 
F P(ll) 
A P(32) 

B P(21) 
I P(33) 
E P(l1) 
H P(33) 
C P(34) 
G P(23) 
D P(33) 
F P(12) 
A P(33) 
I P(34) 
B P(22) 
H ·P(34.) 

E P(12) 
C P(35) 
D P(34) 
G P(24.) 

F P(13) 
A P(34) 
I P(35) 
B P(23) 
H P(35) 
E P(13) 
C P(36) 
D P(35) 
G P(25) 
F P(14) 

0.00078 
0.27073 

0.00078 
0.02871 
0.00103 
0.00103 

0.00292 
0.01309 
0.01207 
0.00082 
0.24940 
0.00082 
0.02816 
0.00095 
0.00095 
0.00284 
0.01102 
0.01202 

0.00085 
0.22852 
0.00085 
0.0271·3 

0.00087 
0.00087 
0.00274 
0.01002 
0.01098 
0.00089 
0.20829 
0.02654 
0.00089 
0.00079 
0.00079 
0.00905 

0.00263 
0.00998 
0.00091 
0.18886 

0.02551 
0.00072 
0.00091 
0.00072 
0.00814 
0.00251 
0.00901 
0.00093 
0.17038 
0.00065 
0.02438 
0.00065 

0.OQ093 
0.00728 
0.00810 
0.00238 

0.00094 
0.15293 
0.00058 
0.02316 
0.00058 
0.00094 
0.00648 
0.00724 
0.00224 
0.00094 

Wave number Band Rot. Rel. 
(em-I) assign. into 

559.66518(128), 
~~9.6630~( 36) 

559.64236( 60) 
559.56388(236) 
559.45652(280) 
559.35361(201) 

558 .. 96699(201) 
558.91745(280) 
558.91215(200) 
558.87013(137) 
558.83899( 36) 
558.83719( 60) 
558.75763(245) 
558.60042(280) 
558.59898(201) 
558.14076(201) 
558.10582(280) 
558.07657(147) 

558.05936(200) 
558.03313( 60) 
558.01538( 36) 
557.95201(255) 

557.84723(202) 
557.74307(280) 
557.31497(201) 
557.29606(280) 
55r;284S1(161) 
557.23017( 60) 
557.20633(200) 
557.19223( 36) 
557.14699(269) 
557.09839(202) 
556.88443(280) 
556,1.9396(177) 

556.48962(201) 
556.48815(280) 
556.42825( 60) 
556.36953( 36) 

556.35308(200) 
556.35250(203) 
556.34254(285) 
556.02447(280) 
555.70494(197) 
555.68210(280) 
555.66472(201) 
555.62735( 60) 
555.60960(204) 
555.54729( 36) 
555.53863(305) 
555.4·9961(200) 

555.16315(280) 
554.91745(221) 
554.87789(280) 
551 .. S6973(205) 

554.84026(202) 
554.82744( 60) 
554.73524(330) 
554.72552( 36) 
554.64603(200) 
554.30045(280) 
554.13292(207) 
554.13151(250) 
554.07551(280) 
554.02847( 60) 

P(36) 
A P(3:J) 

B P(24) 
H P(36) 
E P(14) 
C P(37) 

D P(36) 
F P(15) 
G P(26) 

P(37) 
A P(36) 
B P(25) 
H P(37) 
E P(15) 
C P(38) 
D P(37) 
F P(16) 
I P(39) 

G P(27) 
B P(26) 
A P(37) 
H P(38) 

C P(39) 
E P(16) 
D P(38) 
F P(17) 
+-P(39)~-­

B P(27) 
G P(28) 
A P(38) 
H P(39) 
C P(40). 
E P(17) 
I P(1.0) 

D P(39) 
F P(18) 
B P(28) 
A P(39) 

G P(29) 
C P(41) 
H P(40) 
E P(18) 
I P(41) 
F P(19) 
D P(40) 
B P(29) 
C P(42) 
A P(40) 
H P(41) 
G P(30) 

E P(l9) 
I P(42) 
F P(20) 
C P(4.3) 

D P(41) 
B P(30) 
H P(42) 
A P(41) 
G P(31) 
E P(20) 
C P(44) 

P(43) 
F . P(21) 

B P(31) 

0.00051 
0.13658 

0.02187 
0.00051 
0.00094 
0.00~74 

0.00645 
0.00093 
0.00210 
0.00046 
0.12138 
0.02053 
0.00046 
0.00093 
0.00506 
0.00571 
0.00093 
0.00040 

0.00195 
0.01917 
0.10734 
0.00040 

0.00444 
0.00093 
0.00503 
0.00091 
0;00'030-
0.01781 
0.00181 
0.09447 
0.00036 
0.00387 
0.00091 
0.00031 

0.00441 
0.00089 
0.01645 
0.08274. 

0.00167 
0.00337 
0.00031 
0.00089 
0.00027 
0.00085 
0.00385 
0.01512 
0.00291 
0.07213 
0.00027 
0.00153 

0.00085 
0.00023 
0.00083 
0.00251 

0.00335 
0.01382 
0.00023 
0.06258 
0.00139 
0.00083 
0.00215 
0.00020 
0.00079 
0.01257 
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TABLE 3. Wavenumbers, assignments, and relative intensities (at 295 K) for the absorption lines of N20 from 657 em -1 to 523 em -I-Continued 

Wave number Band Rot. 
(em-I) assign. 

554.01625(203) 

553.93234(358) 
553.90420( 36) 

553.79228(201) 

553.43634(280) 

553.39922(209) 

553.34711(283) 

553.27494(280) 

553.23040( 60) 

553.19269(203) 

553.12991(392) 

553.08336( 37) 

552.93841(201) 

552.66866(212) 
552.57076(280) 

552.56428(323) 

552.47617(280) 

552.43321( 60) 
552.36958(205) 

552.32791(432) 

552.26298( 37) 

552.08443(201) 

551.94128(216) 

551. 78302(369) 

551.70369(280) 

551.67919(280) 
551.63685( 60) 
55IS4693(2(}6) 
551.52632(479) 

551.44307( 37) 
551.23039(201) 

551.21711(221) 

551.00334(422) 

550.88397(280) 

550.84128( 60) 

550.83508(280) 

550.72511(532) 

550.72474(208) 
550.62363( 37) 

550.49620(227) 

550.37628(201) 

550.22524(483) 
550.09051(280) 

550.04647( 60) 

549.96490(280) 

549.92425(593) 

549.90300(211) 

549.80467( 38) 

549.77857(235) 

549.52215(202) 
549.44872(552) 

549.29879(280) 

549.25236( 60) 

549.12371(662) 
549.09309(280) 

549.08173(214) 

549.06426(244) 

548.98618( 38) 

548.67379(630) 

548.66801(202) 

548.50878(280) 
f\4.ft4.!'-lRQ~( (0) 

548.35330(255) 

548.32346(741) 

D P(42) 

H P(43) 
A P(42) 

G P(32) 

E P(21) 

C P(45) 
P(44) 

F P(22) 

B P(32) 

D P(43) 

H P(44) 

A P(43) 

G P(33) 

C P(46) 
E P(22) 

P(45) 

F P(23) 

B P(33) 
D P(44) 

H P(45) 

A P(44) 

G P(34) 

C P(47) 

I P(46) 

E P(23) 

F P(24) 
B P(34) 
If-p(4S) 
H P(46) 

A P(45) 
G P(35) 

C P(48) 

I P(47) 

F P(25) 

B P(35) 

E P(24) 

H P(47) 

D P(46) 
A P(46) 

C P(49) 

G P(36) 

I P(48) 
F P(26) 

B P(36) 

E P(25) 

H P(48) 

D P(47) 

A P(47) 

C P(50) 

G P(37) 
I P(49) 

F P(27) 

B P(37) 

H P(49) 
E P(26) 

D P(48) 

C P(51) 

A P(48) 

I P(50) 

G P(38) 

F P(28) 
R P(~R) 

C P(52) 

H P(50) 

ReI. 

int. 

0.00289 

0.00020 
0.05404 

0.00126 

0.00079 

0.00182 

0.00017 

0.00075 

0.01l37 

0.00249 

0.00017 

0.04645 

0.00114 

0.00155 
0.00075 

0.00014 

0.00071 

0.01024 
0.00212 

0.00014 

0.03974 

0.00102 

0.00131 

0.00013 

0.00071 

0.00067 
0.00917 
(}.0(}181 ~ 

0.00013 

0.03384 
0.00091 

O.OOllO 
0.0001l 

0.00063 

0.00818 

0.00067. 

0.00011 

0.00154 
0.02869 

0.00092 

0.00081 

0.00009 
0.00058 

0.00726 

0.00063 

0.00009 

0.00130 

0.02421 

0.00077 

0.00072 
0.00007 

0.00054 

0.00641 

0.00007 
0.00058 

0.00109 

0.00063 

0.02034 

Q.00006 

0.00063 

0.00050 
0~00!'l6R 

0.00053 

0.00006 

Wave number Band Rot. 
(em-I) assign. 

D P(49) 

E P(27) 
A P(49) 

I P(51) 

G P(39) 

F P(29) 

B P(39) 

C P(53) 

H P(51) 

D P(50) 

A P(50) 

E P(28) 

I P(52) 

G P(40) 
C P(54) 

F P(30) 

B P(40) 

H P(52) 
D P(Sl) 
A P(51) 

E P(29) 

I P(53) 

C P(55) 

F P(31) 
G P(41) , 

B P(41) 
D P(52) 

A P(52) 

E P(30) 

C P(56) 
F P(32) 

548.26092(218) 

548.21962(280) 
548.16817( 38) 

547.90046(718) 

547.81388(203) 

547.72046(280) 

547.66612( 61) 

547.64573(268) 

547.52348(829) 

547.44058(224) 

547.35063( 39) 

547.34443(280) 

547.12873(817) 

546.95978(205) 
546.94158(283) 

546.93382(280) 

546.87391( 61) 

546.72373(929) 
546.62071 (230) 

546.53358( 39) 

546.46748(280), 

546.35859(928) 

546.24087 (301) 

546.14884(280) 

546.lO574(206) 

546.08223( 61) 
545.80131(238) 

545.71701(40) 

545.58871(280) 

545.54363(320) 
545.36549(281) 

545.29106( 62) . B 

545.25176(209) G 
544.98238(247) 

544.90093( 41) 

544.84989(343) 

544.70809(281 ) 

544.58375(281) 
544.50036( 62) 

544.39788(212) 

544.16393(258) 

544.15967(368) 
544.08533( 42) 

543.82554(281) 

543.80360(281) 

543.71007( 63) 

543.54411(217) 

543.47300(395) 

543.34595(271) 

543.27023( 43) 
543.02500(281) 

542.94103(281) 

542.92016( 65) 
542.78990(427) 

542.69045(223) 

542.52846(285) 

542.45561( 45) 

542.24794(281) 

542.13058( 66) 

542.11038(461) 

542.05450(281 ) 
54.1R::lh94(230) 

541.71145(302) 

541.64148( 46) 

P(42) 

P(42) 

D P(53) 

A P(53) 

C P(57) 

E P(31) 

F 
B 

G 

P(33) 
P(43) 

P(43) 

D P(54) 

C P(58) 
A P(54) 

E P(32) 

F P(34) 

B P(44) 

G P(44) 

C P(59) 

D P(55) 
A P(!'lS) 

F P(35) 

E P(33) 

B P(45) 
C P(60) 

G P(45) 

D P(56) 

A P(56) 

F P(36) 

B P(46) 

C P(61) 

E P(34) 
G P(46) 

D P(57) 

A P(57) 

ReI. 

into 

0.00091 

0.00054 
0.01701 

0.00005 

0.00055 

0.00046 

0.00492 

0.00043 

0.00005 

0.00076 

0.01416 

0.00050 

0.00004 

0.00048 
0.00036 

0.00041 

0.00429 

0.00004 
0.00063 

0.01173 

0.00046 

0.00004 

0.00029 

0.00037 

0.00042 

0.00371 
0.00052 

0.00968 

0.00041 

0.00023 
0.00034 

0.00320 

0.00036 

0.00042 

0.00795 

0.00019 

0.00037 

0.00031 
0.00275 

0.00031 

0.00035 

0.00015 
0.00650 

0.00034. 

0.00027 

0.00235 

0.00026 

0.00012 

0.00028 
0.00!'l~0 

0.00024 

0.00031 

0.00200 
0.00010 

0.00023 

0.00023 

0.00429 

0.00022 

0.00169 

0.00007 

0.00027 
0.00019 

0.00019 

0.00346 

Wave number Band Rot. ReI. 
(em-I) assign. into 

541.47239(282) 

541.43447(499) 
541.34129( 68) 

541.16589(281) 

540.98358(239) 

540.89492(321) 

540.82784( 48) 

540.76218(540) 

540.69831(283) 

540.55226( 71) 

540.27514(282) 

540.13039(250) 

540.09352(586) 

540.07888(343) 
540.01470( 51) 

539.92569(284) 

539.76344( 74) 

539.42850(636) 
539.38220(282) 

539.27737(263) 

539.26333(366) 

539.20206( 53) 

539.15448(285) 

538.97478( 78) 

538.48700(283) 

538.44827(393) 
_538.~2454(279) 

538.38991( 56) 

538.38467(287) 

538.18626( 82) 
537.63370(422) 

537.61621(290) 

537.58950(284) 

537.57826( 59) 

537.39783( 88) 

536.84907 (294) 

536.81963(455) 

536.7671H 63) 
536.68962(286) 

536.60944( 95) 

536.08323(299) 
5Ro.0060!'l(4QO) 

535.95646( 67) 

535.82108(103) 

535.78730(289) 

535.31864(305) 

535.19298(529) 

535.14632( 72) 

. 535.03268(112) 
S~4..RR?'50(?'9?) 

534.55527(313) 

534.33668( 77) 

534.24424(123) 
!'lR~.Q7513(?'96) 

533.79308(323) 

533.52754( 82) 

533.45569(135) 

533.06514(302) 

533.03203(336) 

532.71891( 89) 

532.66703(148) 
532.27209(350) 

532.15247(309) 

531.91079( 95) 

F P(37) 

C P(62) 
B P(47) 

E P(35) 

G P(47) 

D P(58) 

A P(58) 

C P(63) 

F P(38) 

B P(48) 

E P(36) 

G P(48) 

C P(64) 

D P(59) 
A P(59) 

F P(39) 

B P(49) 

C P(65) 
E P(37) 

G P(49) 

D P(60) 

A P(60) 

F P(40) 

B P(50) 

E P(38) 
D P(6l) 
G P(50) 

A P(61) 

F P(41) 

B P(5l) 
D P(62) 

F P(42) 

E P(39) 

A P(62) 

B P(52) 

F P(43) 

D P(63) 

A P(63) 
E P(40) 

B P(53) 

F P(44) 
n P(64) 

A P(64) 

B P(54) 

E P(41) 

F P(45) 

D P(65) 

A P(65) 

B P(55) 
F. P(4.?) 

F P(46) 

A P(66) 
B P(56) 
F. P(4,q) 

F P(47) 

A P(67) 

B P(57) 

E P(44) 

F P(48) 

A P(68) 

B P(58) 
F P(49) 

E P(45) 

A P(69) 

0.00019 

0.00006 
0.00143 

0.00024 

0.00016 

0.00015 

0.00278 

0.00005 

0.00016 

0.00120 

0.00022 

0.00014 

0.00004 

0.00012 
0.00223 

0.00014 

0.00100 

0.00003 
0.00019 

0.0001l 

0.00010 

0.00177 

0.00013 

0.00083 

0.00016 

0.00007 
0.00009 

0.00141 

0.00011 

0.00069 
0.00006 

0.00010 

0.00014 

0.001l1 

0.00057 

0.00008 

0.00004 

0.00087 
0.00013 

0.00047 

0.00007 
0.00004 

0.00068 

(}.00038 

0.0001l 

·0.00006 

0.00003 

0.00053 

0.00031 
0.00010 

0.00005 

0.00041 

0.00025 
O.OOOOR 

0.00004 

0.00032 

0.00020 

0.00007 

0.00004 

0.00025 

0.00016 
OOOOO,q 

0.00006 

0.00019 

J. Phys. Chem. Ref. Data, V@I.l0, N@. 4,1981 
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TABLE 3. Wavenumbers, assignments,and relative intensities (at 295 K) for the absorption lines ofN20 from 657 cm- I to 523 em-I-Continued 

Wave number Band Rot. ReI. 
(em-I) assign. into 

531.87820(163), 
531.51322(367) 
531.23706(318) 
531.10318(103) 
531.08919(181) 
530.3IB83(330) 

530.29996(199) 
530.~9608(111) 

B P(59) 0.00013 
F P(50) 0.00003 
E P(46) 0.00005 
A P(70) 0.00014 
B P(60) 0.00010 
E P(47) 0.00004. 

B P(61) 0.00008 
A P(71) 0.0001l 

Wave number Band Rot. ReI. 
(em-I) ·assign. into 

529.51049(220) 
529.48949(120) 
529.39773(343) 
528.72074(243) 
528.68341(130) 
522.17369(359) 

527.93071 (269) 
527.87785(140) 

B P(62) 0.00006 
A P(72) 0.00008 
E P(48) 0.00004 
B P(63) 0.00005 
A P(73) 0.00006 
E P(19) 0.00003 

B P(64) 0.00004 
A P(74) 0.00005 

Wave number Band Rot. ReI. 
(em -I) assign. into 

527.54664(378) 
527.14037(297) 
527.07280(152) 
526.26826(164) 
525.46425(177) 
524 .. 66075(192) 

523.85777 (207) 
523.05531(224) 

E P(50) 0.00003 
B P(65) 0.00003 
A P(75) 0.00003 
A P(76) 0.00003 
A P(77) . 0.00002 
A P(7S) 0_0000] 

A P(79) 0.00001 
A P(80) 0.00001 

TABLE 4. Wavenumbers a, assignments, and relative intensities (at 295 K) for the absorption lines ofN20 from 1340 em-I to 1115 cm- 1 

Wave number Band Rot. 
(em-I) assign. 

1340.94514(*"'*) 
1340.39459(* **) 

1339.84065(***) 
1339.82776(269) 
1339.28333(* * *) 
1339.19704(259) 

1339.13136(279} 
1338.72260(* '" *} 
1338.56494(250) 
1330.52295(260) 

113.~8.151345('" * *) 
1337.92903(242) 
1337.91ll2(258) 
1337.59088(* * *) 
1337.29586(249) 
1337.29012(235) 
1337.01988(***) 
1336.67716(242) 
1336.64817(229) 
1336.44542(* * *) 
1336.05502(235) 
1336.00319(224) 

1335.86751(***) 
1335.42942(229) 
1335.35517(220) 
1335.28613(***) 

1334.80037(224) 
1334.70408(216) 
1334.70128(916) 
1334.16785(220) 
1334.11294(836) 
1334.04992(213} 
1333.53187(216) 
1333.52112(763) 
1333.39268(211) 
1332.92579(695) 
1332.89242(213) 
1332.73235(209) 

1332.32696(633) 
1332.24948(211) 
1332.06891(207) 
1331. 72461(576) 

1331.60307 (209) 
1331.40237(206) 
1331.ll874(523) 

.1330.95318(207) 
1330.73271(205) 
1330.50935(474) 
1330.29979(206) 
1330.05992(204) 
1329.89642(430) 

A R(80) 
A R(79) 
A R(78) 
C R(65) 
A R(77) 
C R(64) 

B R(65) 
A R(76) 
C R(63) 
B R(64) 

A.R(7S) 
C R(62) 
B R(63) 
A R(74) 
B R(62) 
C R(61) 
A R(73) 
B R(61) 
C R(60) 
A R(72) 
B R(60) 
C R(59) 

A R(71) 
B R(59) 
C R(58) 
A R(70) 

B R(58) 
C R(57) 
A R(69) 

. B R(57) 
A R(68) 
C R(56) 
B R(56) 
A R(67) 
C R(55) 
A R(66) 
B R(55) 
C R(54) 

A R(65) 
B R(54) 
C R(53) 
A R(64) 

B R(53) 
C R(52) 
A R(63) 
B R(52) 
C R(51) 
A R(62) 
B R(51) 
C R(50) 
A R(61) 

ReI. 
into 

0.00002 
0.00002 
0.00003 
0.00006 
0.00004 
0.00000 

0.00006 
0.00005 
0.00010 
0.00008 

0.00007 
0.00012 
0.00010 
0.00009 
0.00013 
0-.00016 
0.00012 
0.00016 
0.00020 
0.00017 
0.00020 
0.00025 

0.00022 
0.00025 
0.00031 
0.00029 

0.00032 
0.00039 
0.00038 
0.00039 
0.00049 
0.00048 
0.00049 
0.00064 
0.00059 
0.00083 
0.00060 
0.00073 

0.00107 
0.00074 
0.00089 
0.00137 

0.00090 
0.00109 
0.00175 
0.00110 
0.00132 
0.00222 
0.00134 
0.00160 
0.00282 

J. PhYI. them. Ref. Data, Vel. 10, No.4, 1981 

Wave number 
(em-I) 

1329.64291(205) 
1329.38399(203) 
1329.27995(389} 
1328.98254(204) 
1328.70493(202) 
1328.65994(352) 

1328.31867(203) 
1328.03638(319) 
1328.02271(202) 

Band Rot. 
assign. 

B R(50) 
C R(49) 
A R(60) 
B R(49) 
C R(48) 
A R(59) 

B R(48) 

A R(58) 
C R(47) 

1327.65130(202) B R(1.7) 

1327 .40921(289)-~ . A .. R(57) 
1327.33733(202) C R(46) 
1326.98042(202) B R(46) 

1326.77859(262) 
1326.64879(201) 
1326.30604(202) 
1326.14435(237) 
1325.95707(201) 
1325.62815(201) 
1325.50655(215) 
1325.26218(201) 
1324.94676(201) 

1324.86517(196) 
1324.56411(201) 
1324.26185(201) 
1324.22022(179) 

1323.86284(201) 
1323.57343(201) 
1323.57169(165) 
1323.15839(201) 
1322.91959(152) 
1322.88150(201) 
1322.45073(201) 
1322.26389(141) 
1322.18606(201) 
1321.73987(201) 
1321.60461(132) 
1321.40710(201) 

1321.24671(609)* 
1321.02581(201) 
1320.94174(125) 
1320.70463(201) 

1320.62237(581)* 
1320.30853(200) 
1320.27529(119) 
1320.07864(201) 
1319.99412(554)* 
1319.60523(114) 
1319.58804(200} 
1319.36913(200) 
1319.36196(529)* 

A R(56) 
C R(45) 
B R(45) 
A R(55)' 
C R(44) 
B R(44) 
A R(54) 
C R(43) 
D R(43) 

A R(53) 
C R(42) 
B R(42) 
A R(52) 

C R(41) 
B R(41) 
A R(51) 
C R(40) 
A R(50) 
B R(40) 
C R(39) 
A R(49) 
'B R(39) 
C R(38) 
A R(48) 
D R(30) 

I R(55) 
C R(37) 
A R(47) 
D R(37) 

I R(54) 
C R(36) 
A R(46) 
B R(36) 

R(53) 
A R(45) 
C R(35) 
B R(35) 

R(52) 

ReI. 
into 

0.00161. 
0.00192 
0.00355 
0,00194 
0.00230 
0.001.1.6 

0.00232 
0.00558 
0.00274 
0.00276 

- ·0.00695 
0.00325 
0.00328 

0.00862 
0.00384 
0.00387 
0.01064 
0.00452 
0.00455 
0.01308 
0.00529 
0.00533 

0.01600 
0.00616 
0.00620 
0.01949 

0.00714-
0.00719 
0.02364 
0.00825 
0.02855 
0.00830 
0.00948 
0.03432 
0.00953 
0.01084 
0.04108 
0.01090 

0.00004 
0.01234 
0.04894 
0.01240 

0.00005 
0.01398 
0.05805 
0.01405 
0.00006 
0.06855 
0.01576 
0.01583 
0.00007 

Wave number 
(em-I) 

1318.93159(110) 
1318.86432(200) 
1318.72590(505)* 
1318.65612(200) 
1318.25435(107) 
1310.13739(200) 

1318.08593(482)* 
1317.93958(200) 
1317.57351(105) 
1817.44208(461)* 

1317.40723(200) 
1317.21954(200) 
1316.88907(103) 
1316.79433(440)* 
1316.67384(200) 
1316.49597(200) 
1316.20104(102) 
1316.14269(422)* 
1315.93722(200) 
1315.76890(200) 
1315.50940(101) 
1315.1.8716(1.01)* 

1315.19737(200) 
1315.03831(200} 
1314.8277 5(387)* 
1314.91417(100) 

1314.45429(200) 
1314.30422(200) 
1314.16446(371)* 
1314.11533(100) 
1313.70797(200) 
1313.56661(200) 
1313.49729(357)* 
1313.41290( 99) 
1313.17864(***)* 
1312.95841(200) 
1312.82624(343)* 
1312.02549(200) 

1312.70686( 99) 
1312.56600(** *)* 
1312.20561(200) 
1812.15133(330)* 

1312.08087(200) 
1311.99722( 99) 
1311.95016(***)* 
1311.47255(318)* 
1311.44958(200) 
1311.33274(200) 
1311.33113(983)* 
1311.28399( 99) 
1310.78990(307)* 

Band Rot. 
,''>sign. 

A R(44) 
C R(34) 
I R(51) 
B R(34) 
A R(43) 
c R(33) 

I R(50) 
B R(33) 
A R(42) 
I R(49) 

C-R(32) 
B R(32} 
A R(41) 
I R(48) 
C R(31) 
B R(31) 
A R(40) 
I R(47) 
C R(30) 
B R(30) 
A R(39) 
I R(1.6) 

C R(29) 
B R(29) 

R(45) 
A R(3S) 

C R(28) 
B R(28) 
I R(44) 
A R(37) 
C R(27) 
B R(27) 
I R(43) 
A R(36) 
J R(60) 
C R(26) 

R(42) 
B R(26) 

A R(35) 
J R(59) 
C R(25) 
I R(41) 

B R(25) 
A R(34) 
J R(58) 
I R(40) 
C R(24) 
B R(24) 
J R(57) 
A R(33) 
I R(39) 

ReI. 
into 

0.08057 
0.01768 
0.00009 
0.01776 
0.09428 
0.01973 

O.OOOll 
0.01982 
0.10981 
0.00013 
O;i)219~ 

0.02201 
0.12731 
0.00015 
0.02423 
0.02432 
0.14691 
0.00018 
f' 02665 
0.02674 
0;16875 
0.00022 

0.02916 
0.02925 
0.00026 
0.19293 

0.03173 
0.03183 
0.00030 
0.21953 
0.03436 
0.03446 
0.00035 
0.24860 
0.00002 
0.03700 
0.00041 
0.03710 

0.28018 
0.00002 
0.03963 
0.0001·7 

0.03973 
0.31425 
0.00003 
0.00055 
0.04220 
0.04230 
0.00003 
0.35074 
0.00063 
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TABLE 4. Wavenumbers a. assignments, and relative intensities (at 295 K) for the absorption lines of N20 from 1340 em -I to 1115 em -I-Continued 

Wave number 
(em-I) 

1310.70890(923)* 
1310.69030(200) 
1310.58110(200) 
1310.56715( 99) 
1310.10339(297)* 
1310.08346(866)* 
1309.9277H(2UU} 

1309.84672( 98) 
1309.82597(200) 
1309.45481(812)* 
1309.41303(287)* 
1309.16202(200) 
1309.12269( 98) 
1309.06733(200) 
13UH.H2295(70l)," 

1308.71881(279)* 
1308.39506( 98) 
1308.39302(200) 
1308.30520(200) 
1308.18787(713)* 
1308.02074(271)* 
1307.66383( 98) 
1307.62077(200) 

1307.54958(668)* 
1307.53957(200) 
1307.31882(263)* 
1306.92901( 98) 
1306;90807(625)* 
1306.84529(200) 
,1306.77044(200) 
1306.61306(256)+ 

1306.26333(586)* 
1306.19060( 98) 
1306.06657(200) 
1305.99783(200) 
1305.90346(250)* 
1305.61536(549)* 
1305.44859( 98) 
1305.28460(200) 

1305.22172(200) 
1305.19002(244)* 
1304.96417(514)* 
1304.70300( 98) 
1304.49940(200) 
1304.47275(239)* 
1304.44213(200) 
1304:30975(482)* 
1303.95382( 98) 
1303.75165(234)* 
1303.71095(200) 
1303.6::;906(200) 

1303.65209(452)* 
1303.20105( 98) 
1303.02672(230)* 
1302.99120(424)'* 
1302.91928(200) 
1302.87251(200) 
1302.44469( 98) 
1302.32707(390)* 

1302.29797(226)* 
1302.12436(200) 
1302.08248(200) 
1301.68475( 98) 
1301.65971(375)* 
1301.56539(223)* 
1301.32622(200) 
1301.28897(200) 

Band Rot. 

assign. 

J R(56) 
C R(23) 
B R(23) 

'A R(32) 
R(38) 
R(55) 

C K(ZZ) 

A R(31) 
B R(22) 
J R(54) 
I R(37) 
C R(21) 
A R(30) 
B R(21) 
J K(53) 

I R(36) 
A R(29) 
C R(20) 
B R(20) 
J R(52) 

R(35) 
A R(28) 
C R(19) 

J R(51) 
B R(19) 

R(34) 
A R(27) 

-J- R(50} 
C R(18) 
B R(l8) 
I R(33) 

J R(49) 
A R(26) 
C R(17) 
B R(17) 

R(32) 
R(48) 

A R(25) 
C R(16) 

B R(16) 
I R(31) 
J' R(47) 
A R(24) 
C R(15) 
I R(30) 
B R(15) 
J R(46) 
A R(23) 

R(29) 
C R(14) 
D R(14) 

j R(45) 
A R(22) 
1 R(28) 
J R(44) 
C R(13) 
B R(13) 
A R(21) 
J R(43) 

I R(27) 
C R(12) 
B R(12) 
A R(20) 
J R(42) 

R(26) 
C R(11) 
D R(U) 

ReI. 
into 

0.00004 
0.04469 
0.04479 
0.38953 
0.00072 
0.00005 
0.04705 

0.43046 
0.04715 
0.00006 
0.00082 
0.04924 
0.47329 
0.04933 
0.00007 

0.00092 
0.51773 
0.05122 
0.05130 
0.00009 
0.00104 
0.56340 

Wave number 
(em-I) 

1300.98910(353)* 
1300.92124( 98) 
1300.82901(219)* 
1300.52484(200) 
1300.49199(200) 
1300.31525(333)* 
1300.15414( 98) 

1300.08881(217)* 
1299.72023(200) 
1299.69155(200) 
1299.63816(315)* 
1299.38347( 98) 
1299.34480(214)* 
1298.95782(299)* 
1298.91239(200) 

,1298.88764(200) 
1298.60922( 98) 
1298.59699(212)* 
1298.27424(284)* 
1298.10133(200) 
1298.08027(200) 
1297.84538(210)* 

0.05293 1297.83141( 98) 

0.00011 1297.58741(270)* 
0.05301 1297.28705(200) 
0.001l7 1297.26944(200) 
0.60989 1297.08997(208)* 
(};GOO 1-3-----l297;05003( 98) 
0.05434 1296.89733(259)* 
0.05441 1296.46955(200) 
0.00130 

0.00015 
0.65668 
0.05540 
0.05546 
0.00145 
0.00018 
0.70322 
0.05607 

0.05613 
0.00160 
0.00021 
0.74888 
0.05632 
0.00176 
0.05637 
0.00025 
0.79299 
0.00193 
0.05612 
0.05616 

0.00029 
0.83482 
0.00210 
0.00034 
0.05543 
0.05547 
0.87362 
0.00040 

0.00227 
0.0542~ 

0.05427 
0.90862 
0.00046 
0.00244 
0.05254 
0.05256 

1296.45516(200) 

1296.33076(207)* 
1296.26508( 98) 
1296.20401(248)* 
1295.64884(200) 
1295.63742(200) 
1295.56777(206)* 

, 1295.50743(239)* 
1295.4.7657( 98) 

1294.82491(200) 
1294.81624(200) 
1294.80761(230)* 
1294.80099(205)* 
1294.68450( 98) 
1294.10453(223)* 
1294.03043(204)* 
1293.99777(200) 
1293.99162(200) 
1293.88888( 98) 
1293.39821(217)* 
1293.25609(203)'" 

1293.16742(200) 
1293.16356(200) 
1293.08970( 98) 
1292.68863(211)* 
1292.47797(202)* 
1292.28697( 98) 
1291.97581(206)* 
1291.69609(202)* 

1291.49552(200) 
1291.49230(200) 
1291.49212(200) 
1291.48747(200) 
1291.48210(200) 
1291.48103(200) 
1291.48070( 98) 
1291.47290(200) 

Band Rot. 

assign. 

J R(41) 
A R(19) 
I R(25) 
C R(1O) 
B R(1O) 
J R(40) 
A R(18) 

I R(24) 
C R( 9) 
B R( 9) 
J R(39) 
A R(17) 
I R(23) 
J R(38) 
C R( 8) 

B R( 8) 
A R(16) 
I R(22) 
J R(37) 

C R( 7) 

B R( 7) 
R(21) 

A R(15) 

J R(36) 
C R( 6) 
B R( 6) 

,I R(20) 
A R(14) 
J R(35) 
C R( 5) 
B R( 5) 

I R(19) 
A R(13) 
J R(34) 
C R( 4) 

B R( 4) 
I R(18) 
J R(33) 
A R(12) 

C R( 3) 
B R( 3) 
J R(32) 

R(17) 

A R(ll) 
J R(31) 
I R(16) 
C R( 2) 

B R( 2) 
A R(1O) 
J R(30) 
I R(1G) 

C R( 1) 
B R( 1) 
A R( 9) 
J R(29) 

R(14) 
A R( 8) 
J R(28) 
I R(13) 

B Q( 1) 

B Q( 2) 

C Q( 1) 
B Q( 3) 
C Q( 2) 
B Q( 4) 

A R( 7) 
D Q( 5) 

ReI. 
into 

0.00053 
0.93904-
0.00262 
0.05031 
0.05033 
0.00061 
0.96411 

0.00279 
0.04757 
0.04758 ' 

0.00070 
0.98308 
0.00295 
0.00079 
0.04431 

0.04433 
0.99525 
0.00311 
0.00090 
0.04057 
0.04058 
0.00325 
1.00000 

0.00101 
0.03635 
0.03636 
0.00338 
0.99677 
0.001l4 
0.03169 
0.03170 

0.00349 
0.98509 
0.00127 
0.02662 
0.02662 
0.00359 
0.00141 
0.96464 

0.02114 
0.02p4 
0.00156 
0.00366 
0.93520 
0.00171 
0.00370 
0.01522 
0.01522 
0.89668 
0.00188 
0.00372 

0.00863 
0.00863 
0.84917 
0.00205 
0.00371 
0.79289 
0.00222 
0.00366 

0.00863 
0.00476 
0.00863 
0.00329 
0.00476 
0.00250 
0.72822 
0.00199 

Wave number 
(em-I) 

1291.46707(200) 
1291.46333(200) 
1291.45207(200) 
1291.44702(200) 
1291.43920(200) 
1291.42473(200) 
1291.42197(200) 

1291.40866(200) 
1291.39191(200) 
1291.39098(200) 
1291.37170(200) 
1291.35684(200) 
1291.35083(200) 
1291.32836(200) 
1291.31677(200) 

1291.30430(200) 
1291.27865(200) 
1291.27168(200) 
1291.25973(202)* 
1291.25141(200) , 
1291.22258(200) 
1291.22160(200) 
1291.19217(200) 

1291.16650(200) 
1291.16018(200) 
1291.10641(200) 
1291.04131(200) 
1290:91121(200) 
1290.91043(201)* 
1290.89611(200) 
1290.81601(200) 

1290.73092(200) 
1290.67088( 98) 
1290.64084(200) 
1290.54576(200) 
1290.54040(199)* 
1290.44569(200) 
1290.12102(201)* 
1289.85753( 98) 

1289.81783(196)* 
1289.81700(200) 
1289.81406(200) 
1289.32785(201)* 
1289.09200(193)* 
1289.04064( 98) 
1288.97180(200) 
1288.96775(200) 
1288.53092(200)* 
1288.36293(191)* 
1288.22022( 98) 
1200.12319(200) 

1288.11825(200) 
1287.73024(200)* 
1287.63061(189)* 
1287.39627( 98) 
1287.27117(200) 
1287.26558(200) 
1286.92581(200)* 
1286.89504(107)* 

1286.56879( 98) 
1286.49566(457)* 
1286.41575(200) 
1286.40974(200) 
1286.15622(186)* 
1286.11764(200)* 
1285.86768(444)* 
1205.737BO( 90) 

Band Rot. 
assign. 

Rei. 
into 

C Q( 3) 0.00329 
B Q( 6) 0.00164 

'B Q( 7) 0.00138 
C Q( 4) 0.00250 
B Q( 8) 0.001l8 
B Q( 9) 0.00101 
C Q(!j) 0.00199 

B Q(10) 0.00088 
C Q( 6) 0.00164 
B Q(11) 0.00077 
B Q(12) 0.00067 
C Q( 7) 0.00138 
B Q(13) 0.00059 
B Q(14) 0.00052 
C Q( 8) 0.00118 

B Q(15) 0.00046 
B Q(16) 0.00040 
C Q( 9) 0.00101 
J R(27) 0.00239 
B Q(17) 0.00035 
B Q(18) 0.00031 
C . Q(10) 0.00088 
B Q(19) 0.00027 

C Q(lI) 0.00077 
B Q(20) 0.00024 
C Q(12) 0.00067 
C Q(13) 0.00059 

-G-Q(l4t- -0'.00052 
I R(12) 0.00359 
C Q(15) 0.00046 
C Q(16) 0.00040 

C Q(17) 0.00035 
A R( 6) 0.65568 
C Q(18) 0.00031 
C Q(19) 0.00027 
J R(26) 0.00256 
C Q(20) 0.00024 

R(ll) 0.00348 
A R( 5) 0.57597 

J R(25) 0.00274 
B P( 2) 0.00856 
C P( 2) 0.00856 

R(10) 0.00334 
R(24) 0.00290 

A R( 4) 0.48988 
B P( 3) 0.01503 
C P( 3) 0.01503 

R( 9) 0.00316 
R(23) , 0.00306 

A R( 3) 0.39837 
D P( 4) 0.02000 

C P( 4) 0.02080 
R( 8) 0.00295 
R(22) 0.00322 

A R( 2) 0.30246 
B P( 5) 0.02608 
C P( 5) 0.02608 
I R( 7) 0.00271 
J R(21) 0.00336 

A R( 1) 0.20330 
H R(55) 0.00003 
B P( 6) 0.03093 
C P( 6) 0.03092 
J R(20) 0.00348 
I R( 6) 0.00244 
H R(54) 0.00004 
A R( 0) 0.10206 

J. PhY$. Chem. Ref. Data, V@I. 10, N@. 4,1981 
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TABLE 4. Wavenumbers a, assignments, and relative intensities (at 295 K) for the' absorption lines of N20 from 1340 em -I to 1115 em -l-Continued 
\ 

Wave number 
(em-I) 

Band Rot. 

1285.55693(200) 
1285.55073(200) 
1285.41416(185)* 
1285.30573(200)* 
1285.23692(431)* 
1284.69471(200) 
1284.68857(200) 
1284.66886(184)* 
1284.60338(418)* 
1284.49009(2.09)* . 
1284.06527( 98) 
1283.96705(406)* 
1283.92031(183)* 
1283.82910(200) 
12R::Ul2:l25(200) 

1283.67072(200)* 
1283.32792(394)* 
1283.22374( 98) 
12R:l.l fi853(182)* 

1282.96011(200) 
1282.95478(200) 
1282.84762(200)* 
128268598(382)* 

1282.41350(182)* 
1282.37871( 98) 
1282.08774(200) 
1282.08316(200) 
1282.04123(311}~-

1282.02079(200)* 
1281.65524(181)* 
1281.53018( 98) 
1281.39365(360)* 
1281.21199(200) 
1281.20841(200) 
1281.19025(200)* 
1280.89374(181)* 
1280.74323(350)* 
1280.67815( 98) 
1280.33287(200) 
1280.33053(200) 
1280.12901(181)* 
1280.08998(340)* 
1279.82264( 98) 

1279.51804(200)* 
1279.45039(200) 
1279.44953(200) 
1279.433BB(330)* 

1279.36104(181)* 
1278.96364(.98) 
1278.77492(321)* 
127B.67637(200)* 

1278.58985(180)* 
1278.56541 (200) 
1278.56455(200) 
1278.11310(312)* 
1278.10115( 98) 
1277 .83099(200)* 
1277.81543(180)* 
1277 .67818(200) 
1277.67536(200) 
1277..44841(304)* 
1277.23520( 98) 
1277 .03779(180)* 
1276.98193(200)* 
1276.78784(200) 
1276.78282(200) 
1276.78084(296)* 
1276.36577( 98) 

assign. 

B P( 7) 
C P( 7) 
J R(l9) 
I R( 5) 
H R(53) 
B P( 8) 
C 'P( 8) 
J R(18) 
H R(52) 

R( 4) 
A P( 1) 
H R(51) 
J R(17) 
B P( 9) 
C P( 9) 

I R( 3) 

H R(50) 
A P( 2) 
J R(16) 

B P(10) 
C P(10) 
I R( 2) 
H R(49) 

J R(15) 
A P( 3) 
B P(l1) 
C P(II) 
H·R(48) 
I R( 1) 
J R(14) 
A P( 4) 
H R(47) 
B P(12) 
C P(12) 

R( 0) 
R(13) 

H R(46) 
A P( 5) 
B P(13) 
C P(13) 
J R(l2) 
H R(45) 
A P( 6) 

I P( 1) 
B P(14) 
C P(14) 
H R(H) 

J R(ll) 
A P( 7) 
H R(43) 
I P( 2) 

J' R(10) 
C P(15) 
B P(15) 
H R(42) 
A P( 8) 
I P( 3) 
J R( 9) 
C P(16) 
B P(16) 
H R(41) 
A P( 9) 
J R( 8) 
I P( 4) 
C P(l7) 
B P(17) 
H R(40) 
A P(lO) 

ReI. 
into 

0.03533 
0.03532 _ 
0.00359 
0.00214 
0.00005 
0.03927 
0.03926 
0.00367 
0.00005 
0.00182 
0.10165 
0.00007 
0.00374 
0.04272 
0.04271 

0.00148 
0.00008 
0.20164 
0.00377 

0.04568 
0.04566 
0.00113 
0.00009 

0.00378 
0.29877 
0.04812 
0.04810 
O.~OOll 

. 0.00076 
0.00376 
0.39191 
0.00013 
0.05005 
0.05002 
0.00038 
0.00371 
0.00015 
0.47997 
0.05146 
0.05143 
0.00363 
0.00018 
0.56201 

0.00038 
0.05238 
0.05234 
0.00021 

0.00351 
0.63719 
0.00024 
0.00075 

0.00336 
0.05277 
0.05282 
0.00028 
0.70479 
0.001l1 
0.00318 
0.05275 
0.05280 
0.00032 
0.7q425 
0.00296 
0.00146 
0.05230 
0.05236 
0.00036 
0.81517 

J. PhY5. Chem. Ref. Data, Vol. 10, No.4, 1981 

Wave number 
(em-I) 

1276.25693(180)* 
1276.12917(200)* 
1276.11039(288)* 
1275.89441(200) 
1275.88693(200) 
1275.49288( 98) 
1275.47284(180)* 
1275.43705(281)* 
1275.27272(200)* 
1274.99790(200) 
1274.98771(200) 
1274.76082(274)* 
1274.68554(180)* 
1274.61652( 98) 
1274..4.1258(200)* 

1274.09830(200) 
1274.08516(200) 
1274.08169(268)* 
127:l89503(180)* 

1273.73671( 98) 
1273 .. 54877(200)* 
1273.39964(261)* 
1 ?7~.19562(200) 

1273.17929(200) 
1273.10131(180)* 
1272.85346( 98) 
1272.71469(256)* 
1272.68128(200)* 
1272.30438(180)* 
1272.28989(200) 
1272.27010(200) 
1272.02682(250)* 
1271.96675( 98) 
1271.81012(200)* 
1271.50425(180)* 
1271.38110(200) 
1271.35759(200) 
1271.33604(245)* 
1271.07661( 98) 
1270.93530(201)* 
1270.70092(180)* 
1270.64232(240)* 
1270.4.fi925(200) 

1270.44178(200) 
1270.18303( 98) 
1270.05681(201)* 
1269.9456B(236)* 

1269.55437(200) 
1269.52268(200) 
1269.28602( 98) 
1269.24610(232)* 

1269.17466(201)* 
1269.08468(180)* 
1268.63647(200) 
1268.60028(200) 
1268.54359(228)* 
1268.38559( 98) 
1268.28886(201)* 
1268.27178(180)* 
1267.83813(225)* 
1267.71553(200) 
1267.67459(200) 
1267.48175( 98) 
1267.45569(180)* 
1267.39942(202)* 
1267.12973(221)* 
1266.79159(200) 
1266.74562(200) 

Band Rot. 
assign. 

R( 7) 
I P( 5) 
H R(39) 
C P(18) 
B P(18) 
A P(ll) 
J R( 6) 
H R(38) 
I P( 6) 
C P(19) 
B P(19) 
H R(37) 
J R( 5) 
A P(12) 
I P( 7) 

C P(20) 
B P(20) 
H R(36) 
J R( 1) 

A P(13) 
I P( 8) 
H R(35) 
C P(21) 

B P(21) 
J R( 3) 
A P(l4) 
H R(34) 
L.P(.9) 
J R( 2) 
C P(22) 
B P(22) 
H R(33) 
A P(l5) 
I P(IO) 
J R( I) 
C P(23) 
B P(23) 
H R(32) 
A P(l6) 
I P(ll) 
J R( 0) 
H R(31) 
C P(21.) 

B P(24) 
A P(17) 

P(12) 
H R(30) 

C P(25) 
B P(25) 
A P(18) 
H R(29) 

I P(13) 
J P( I) 
C P(26) 
B P(26) 
H R(28) 
A P(19) 
I P(14) 
J P( 2) 
H R(27) 
C P(27) 
B P(27) 
A P(20) 
J P( 3) 
I P(15) 
H R(26) 
C P(28) 
B P(28) 

ReI. Wave number 
into (em-I) 

0.00272 1266.63642(180)* 
0.00179 1266.57449( 98) 
0.00041 1266.50633(202)* 
0.05146 1266.41839(219)* 
0.05153 1265.86465(200) 
0.85726 1265.81398(180)* 
0.00245 1265.81339(200) 
0.00047 1265.70409(216)* 
0.00209 . 1265.66383( 98) 
0.05027. }265.60960(203)* 
0.05034 1264.98837(180)* 
0.00053 1264.98684(214)* 
0.00215 1264.93471(200) 
0.89044 1264.87788(200) 
0.00237 1264.74977( 9B) 

0.04877 1264.70923(204)* 
0.04884 1264.26664(212)* 
0.00059 1264.15959(180)* 
0.00192 1264.00179(200) 

0.91473 1263.93913(200) 
0.00262 1263.83232( 98) 
0.00066 1263.80523(205)* 
0.04700 1 %354348(210)* 

0.04708 1263.32764(180)* 
0.00148 1263.06590(200) 
0.93031 1262.99712(200) 
0.00073 1262.91148( 98) 
-0.00284 ___ .-1262.89761(206)* 
0.001l3 1262.81737(208)* 
0.04500 1262.49255(180)* 
0.04509 1262.12705(200) 
0.00081 1262.08829(207)* 
0.93750 1262.05186(200) 
0.00303 1261.98726( 98) 
0.00076 1261.98637(207)* 
0.04283 1261.65429(180)* 
0.04292 1261.35625(206)* 
0.00090 1261.18525(200) 
0.93671 1261.10338(200) 
0.00319 1261.07151(209)* 
0.00038 1261.05967( 98) 
0.00098 1260.81290(180)* 
0.04051 1260.62125(205)* 

0.04060 1260.24051(200) 
'0.92846 1260,15304(210)* 
0.00331 1260.15166(200) 
0.00107 

0.03810 
0.03819 
0.91336 
0.00117 

0.00340 
0.00038 
0.03563 
0.03572 
0.00126 
0.89209 
0.00346 
0.00075 
0.00136 
0.03313 
0.03322 
0.86535 
0.001l1 
0.00349 
0.00145 
0.03064 
0.03073 

1260.12972( 4)9) 

1259.96836(181)* 
1259.88329(204)* 
1259.29284(200) 
1259.23097(212)* 

1259.19673(200) 
1259.19440( 98) 
1259.14237(203)* 
1259.12068(181)* 
1258.39848(202)* 
1258.34225(200) 
1258.30529(215)* 
1258.26988(181)* 
1258.25673( 98) 
1258.23859(200) 
1257.65162(202)* 
1257.41595(181)* 
1257.38876(201) 
1257.37601(217)* 
1257.31572( 98) 
1257.27724(201) 
1256.90181(201)* 

Band Rot. 
assign. 

J P( 4) 
A P(21) 
I P(16) 
H R(25) 
C P(29) 
J P( 5) 
B P(29) 
H R(24) 
A P(22) 
I P(17)' 
J P( 6) 
H R(23) 
C P(30) 
B P(30) 
A P(23) 

I P(18) 
H R(22) 
J P( 7) 
C P(81) 

B P(31) 
A P(24) 
I P(19) 
H R(21) 

J P( 8) 
C P(32) 
B P(32) 
A P(25) 
I .P(20~. 

H R(20) 
J P( 9) 
C P(33) 
H .R(19) 
B P(33) 
A P(26) 
I P(21) 
J P(lO) 
H R(18) 
C 1>(34) 
B P(34) 

P(22) 
A P(27) 
J P(ll) 
H R(17) 

C P(35) 
I P(23) 
B P(35) 
A P(20) 

J P(12) 
H R(16) 
C P(36) 
I P(24) 

B P(36) 
A P(29) . 
H R(15) 
J P(13) 
H R(14) 
C P(37) 

P(25) 
P(14) 

A P(30) 
B P(37) 
H R(13) 
J P(15) 
C P(38) 
I P(26) 
A P(31) 
B P(38) 
H R(12) 

ReI. 
into 

0.00146 
0,83391 
0.00348 
0.00155 
0.02818 
0.00179 
0.02828 
0.00164 
0.79852 
0.00345 
0.00210 
0.00172 
0.02579 
0.02588 
0.75994 

0.00340 
0.00180 
0.00238 
0.02347 

0.02356 
0.71892 
0.00332 
0.00199 

0.00263 
0.02126 
0.02134 
0.67617 
0.00322 
0.00194 
0.00286 
0.01915 
0.00200 
0.01923 
0.63236 
0.00310 
0.00306 
0.00205 
0.01717 
0.01725 
0.00297 
0.58811 
0.00322 
0.00200 

0.01532 
0.00283 
0.01539 
0.:::;4398 

0.00335 
0.00209 
0.01360 
0.00267 

0.01367 
0.50047 
0.00210 
0.00345 
0.00208 
0.01201 
0.00252 
0.00351 
0.45802 
0.01208 
0.00205 
0.00355 
0.01056 
0.00235 
0.41701 
0.01062 
0.00200 
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TABLE 4. Wavenumbers a, assignments, and relative intensities (at 295 K) for the absorption lines ofN20 from 1340 cm- l to 1115 em-I-Continued 

Wave number Band Rot. ReI. Wave number Band Rot. ReI. Wave number Band Rot. ReI. 
(em-I) assign. into (em-I) assign. into (em-I) assign. into 

1256.55890(182)* P(16) 0.00355 1246.09384(200)* H P( I) 0.00021 1235.54370(201)* H P(14) 0.00194 
1256.44314(220)* P(27) 0.00219 1246.03322(203)* J P(28) . 0.00214 1235.33674(225) B P(60) , 0.00020 
1256.43238(201) C P(39) , 0.00924 1245.94586(280)* P(38) 0.00070 1235.07091(326)* J P(40) 0.00060 
1256.37137( 98) A P(32) 0.37773 1245.76542(103) A P(43) 0.09213 1235.02106(424)* P(49) 0.00013 
1256.31270(201) B P(39) 0.00930 1245.72502(203) C P(50) 0.00157 1234.76776(180) A P(54) 0.01284 
1256.14902(201)* H R(ll) 0.00194 1245.49459(203) B P(50) 0.00158 1234.71195(202)* H P(15) 0.00197 
1255.69873(182)* J P(17) 0.00353 1245.29976(200)* H P( 2) 0.00041 1234.68841(226) C P(6l) 0 . .0.0015' 
1255.50668(223)* I P(28) 0.00202 1245.13619(208)* J P(29) 0.00198 1234.30450(230) B P(61) 0.00016 
1255.47312(201) C P(40) 0.00805 1244~97026(289)* I P(39) 0~0061 1234.13810(346)* J P(41) 0.00052 
1255.42369( 98) A P(33) 0.34042 1244.78163(105) A P(44) 0.07878 1234.00693(443)* I P(50). 0.00010 
1255.39328(201)* H R(lO) 0.00185 1244.73498(203) C P(51) 0.00130 1233.87735(202)* H P(16) 0.00197 
1255.34498(201) B P(40) 0.00810 1244.50274(200)* H P( 3) 0.00061 1233.74900(196) A P(55) 0.01045 
1254.83546(183)* J P(18) 0.00348 1244.49246(204) B P(51) 0.00131 1233.66954(231) C P(62) 0.00012 
1254.63458(200)* H R( 9) 0.00175 1244.23614(213)* J P(30) 0.00182 1233.56943(498) G R(60) 0.00001 
1254.56664(227)* I P(29) 0.00186 1243.99113(298)* I P(40) 0.00053 1233.26932(236) B P(62) 0,00012 
1254.51099(201) C P(41) 0.00697 1243.79461(107) A P(45) 0.06706 1233.20237(367)* J P(42) 0.00045 
1254.47268( 99) A P(34) 0.30527 1243.74223(204) C P(52) 0.00107 1233.03990(203)* H P(17) 0.00196 
1254.37408(201) B P(41) 0.00702 1243.70280(200)* H P( 4) 0.00080 1232.98933(463)* I P(51) 0.00009 
1253.96909(184)* J P(19) D.00341 1243.48726(205) B P(52) 0.00108 1232.72713(216) A P(56) 0.00847 
1253.87291(200)* H R( 8) 0.00163 1243.33307(219)* P(31) 0.00166 1232.64816(237) C P(63) 0.00010 
1253.62303(231 )* I P(30) 0.00170 1243.00848(309)* P(41) 0.00046 1;232.56644(460) G R(59) 0.00001 
1253.54601(201) C P(42) 0.00602 1242.89994(200)* H P( 5) 0.00098 1232.26371(390)* J P(43) 0.00039 
1253.51836( 99) A P(35) 0.27240 1242.80438(110) A P(46) 0 . .05682 1232.23122(243) B P(63) 0.00010 
1253.400.01(201) B P(42) .0 . .00606 1242.74678(205) C P(53) 0.00088 1232.19961(204)* H P(18) .0.00194 
1253.10829(200)* H R( 7) 0.00150 1242.47900(206) B P(53) 0.00089 1231.96826(484)* P(52) 0.Og007 
1253.09962(185)* J P(20) 0.00331 1242.42699(226)* J P(32) 0.00151 1231.70216(237) A P(57) 0 • .00683 
1252.67583(235)* P(31) 0.00155 1242.09417(200)* H P( 6) 0.001l5 1231.62430(244) C P(64) 0.00.007 
1252.57818(201) C P(~) .0 . .00517 1242.02231(320)* P(42) 0.00040 1231.56677(426) G R(58) , .0.000.01 .. , 

'T252.56073( 99f A P(36) 0.24189 124LSio93(l14f' A 'PW7) "0.04792 1231.35649(205)* H P(19) 0.00190 
1252.42278(201) B P(43) 0.00520 1241. 74866(206) C P(54) 0.00072 1231.32215(416)* J P(44) 0.00034 
1252.34070(200)* H R( 6) 0.00134 1241.51790(234)* J P(33) 0.00137 1231.19020(251) B P(64) 0.00008 
1252.22706(186)* J P(21) 0.00320 1241.46771(208) B P(54) 0.00072 1230.94374(507)* I P(53) 0 . .0.00.06 
1251. 72508(24.0)* I P(32) .0 . .0.0141 1241.28548(2.00)* H P( 7) 0.00131 123.0.67410(262) A P(58) .0 . .0.0549 
1251.6.0753(2.01) C P(44) .0 . .0.0442 1241.03263(332)* P(43) .0 . .0.0034 123.0.59797(252) C P(65) 0 . .00.0.06 
1251.59981( 99) A P(37) .0.21375 124Q.81428(1l9) , A P(48) .0 . .04024 123.0.57.043(395) G R(57) .0 . .0.0.0.01 
1251.57017(2.0.0)* H R( 5) .0 . .0.0118 124.0,74789(2.08) C P(55) .0 . .0.0.058 1230.51055(2.06)* H P(2.o) .0 . .00185 
1251.44241(2.01) B P(44) .0.0.0445 124.0.60582(243)* J P(34) .0 . .00123 1230.37769(443)* J P(45) 0.00029 
1251.35142(187)* J P(22) 0.003.08 124.0.47389(2.0.0)* H P( 8) .0 . .0.0145 123.0.1463.0(26.0) B P(65) 0.00006 
1250.79667(20.0)* H R( 4) 0.00100 124.0.45338(209) B P(55) 0 . .0.0059 1229.91576(531)* I P(54) 0.000.05 
1250.77075(245)* .. P(33) 0 . .00127 1,240.03944(345)* I P(44) .0.00029 1229.6618.0(2.07)* H P(21) .0 . .00179 
125.o.63559( 99) A P(38) .0.18798 1239.81444(125) A P(49) .0 . .03363 1229.64297(289) A P(59) 0.0.0439 
125.0.63406(2.01) C P(45) .0 . .00376 1239.74447(209) C P(56) 0 . .0.0.047 1229.57741(367) G R(56) 0 . .000.02 
1250.4727.0(189)* J P(23) .0 . .0.0294 1239.69.076(253)* J P(35) .0 . .0.0111 1229.43.034(473)* J P(46) 0 . .0.0025 
125.0.45889(201) B P(45) 0.00379 1239.65941(200)* H P( 9) .0 . .00158 1228.88433(557)* I P(55) .0.000.04 
1250.02.023(2.0.0)* H R( 3) .0 . .0.0.081 1239.436.04(211) B P(56) .0 . .0.0048 1228.81.024(2.09)* H P(22) 0 . .0.0173 
1249.81287(251)* I P(34) .0.0.0114 1239.04275(359)* I P(45) .0 . .0.0025 1228.60877(319) A P(60) 0.00350 
1249.668.09(10.0) A P(39) 0.16453 1238.842.03(200)* H P(10) 0.00168 1228.58768(342) G R(55) 0.0.00.02 
1249.65779(201) C P(46) 0.0.0318 1238.81142(133) A P(50) 0.02799 1228.48011(505)* J P(47) 0.00021 
1249.59.092(191)* J P(24) .0.00279 1238.77271(265)* J P(36) 0.00099 1227.95588(210)* H P(23) .0.0.0165 
1249.47225(201) B P(46) .0 . .00321 1238.73843(212) C P(57) 0.00038 1227.60126(32.0) G R(54) 0 • .000.02 
12~9.24.o84(2.o.o)* H R( 2) .0.0.0.062 1238.41569(214) B P(57) 0.0.0039 1227.57152(353) A P(61) 0.00277 
1248.85144(257)* I P(35) .0.0.0101 1238.04256(373)* I P(46) .0.00.021 1227.52701(540)* J P(48) 0.00.018 
1248.70607(193)* J P(25) .0 . .00263 1238.02176(201)* H P(ll) 0.0.0178 1227.09874(212)* H P(24) 0.00157 
1248.69731(100) A P(40) 0.14333 1237.85170(278)* J P(37) 0.00.088 1226.61811(3.0.0) G R(53) .0.00003 
1248.67874(201) C P(47) .0.00268 1237.80523(142) A P(51) 0 . .02319 1226.571.06(576)* J P(49) 0.0.0015 
1248.48249(202) B P(47) .0.00271 1237.72979(214) C P(58) 0.0.0031 1226.53123(390) A P(62) .0 . .00219 
1248.45850(2.00)* H R( 1) .0 . .0.0.041 1237.39235(217) B P(58) .0.0.0031 1226.23882(214)* H P(25) 0.00149 
1247.88645(264)* I P(36) 0.00090 1237.19861(201)* H P(12) 0.00185 1226 . .08361(338) D R(65) 0.00004 
1247.81817(196)* J P(26) .0 . .00247 1237.03888(389)* I P(47) .0.00018 1225.63823(283) G R(52) .0 . .0.0.0.03 
1247.72327(101) A P(41) .0.12428 1236.92772(292)* J P(38) 0.0.0077 1225.61225(616)* J P(5Q) 0.0.0012 
1247.69692(202) C P(48) 0 . .0.0225 1236.79588(152) A P(52) .0.01912 1225.48792(430) A P(63) 0.0.0172 
1247.67322(200)* H R( .0) 0.0.0.021 ' 1236.71856(217) C P(59) .0 . .0.0024 1225.37613(217)* H P(26) 0 . .00140 
1247.48962(202) B P(48) 0 . .0.0227 1236.37259(201)* H P(13) 0.00191 1225.19728(3.05) D R(64) 0.0.0.0.05 
1246.92721(199)* J P(27) 0.00230 1236.366.03(221) B P(59) 0.00.025 1224.66159(268) G R(51) 0.0.0.0.04 
1246.91793(272)* P(37) 0.00.08.0 1236.03171(4.06)* P(48) 0.00015 1224.65060(658)* J P(51) 0.00010 
1246.74597(102) A P(42) 0.10725 1236 . .0.0079(3.08)* P(39) .0.00068 1224.51068(219)* H P(27) 0.0.0131 
1246.71234(202) C P(49) 0 . .00188 1235.78339(165) A P(53) .0.01570 1224.4416.0(475) A P(64) 0.0.0135 
1246.49365(2.03) B P(49) .0 . .0.019.0 1235.7.0476(221) C P(6.o) .0 . .0.0019 1224.31027 (27 5) D R(63) .0 • .0.0007 

J. PhYI. Chern. Ref. Data, Vol. 10, N@. 4,1981 
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TABLE 4. Wavenumbers a
, assignments, and relative intensities (at 295 K) for the absorption lines ofNzO from 1340 em-I to 1115 em-I-Continued 

Wave number 

1223.68819(255) 
1223.68612(703)* 
lZ23.6424Y(ZZZr 

1223.42260(247) 
1223.39229(523) 
1222.77156(225)* 
1222.71883(750)"" 

1222.71799(244) 
1222.53432(222) 
1222.34000(576) 
1221.89790(229)* 
1221.75099(235) 
1221.74873(801)* 
1221.64544(199) 
1221.28474(634) 
1221.02152(233)* 
1220.78715(227) 
1220.77582(854)* 
1220.75601(178) 

1220.22653(696) 
1220.14244(237)* 
1219.86606(lq9) 
1219.82646(221) 

1219.80014(911)* 
1219.26066(241)* 
1219.16539(764) 
1218.97563(142) 
1218.86889(216) 
1218.82167(971)* 
1218.37620(246)* 
1218.10133(837) 
1218.08476(126) 
1217.91441(212) 
1217.84044(***)* 
1217 .40907(2~1)* 

1217.19349(113) 
1217.03437(916) 
1216.96301(209) 
1216.05646(* .... )* 

1216.59929(257)* 
1216.30186(100) 
1216.01465(207) 
12105·96452(***) 
1215.86974(* * *)* 
121S.70685(263)* 
121S.40993( 90) 
121S.06930(205) 
1214.89180(***) 
1214.81179(269)* 
1214.51772( 80) 
1214.12695(204) 

1213.91410(276)* 
1213.81623(***) 
1213.62S30( 72) 
1213.187~6(203) 

1213.01380(283)* 
1212.73783(* * *) 
1212.73271( 65) 
1212.25111(202) 
1212.11091(290)* 
1211.83999( 59) 
1211.65662(***) 
1211.31756(201) 
1211.20544(298)* 
1210.94720( 54) 
1210.57261(** *) 
1210.30609(201) 

1210.3529S(449) 

Band Rot. 

G R(50) 
J P(52) 
H .t"(ZH' 

D R(62) 
A P(65) 
H P(29) 
J P(55) 

G R(49) 
D R(61) 
A P(66) 
H P(30) 
G R(48) 
J P(54) 
D R(60) 
A P(67) 
H P(31) 
G R(47) 
J P(55) 
D R(59) 

A P(68) 
H P(32) 
D R(58) 
G R(4G) 

J P(56) 
H P(33) 
A P(69) 
D R(57) 
G R(45)­
J P(57) 
H P(34) 
A P(70) 
D R(56) 
G R(44) 
J P(58) 
II r(3~)· 

D R(55) 
A P(71) 
G R(43) 
J P(59) 

H P(36) 
D R(54) 
G R(42) 
A P(72) 
J P(60) 
H P(37) 
D R(53) 
G R(41) 
A P(73) 
H P(38) 
D R(52) 
G R(40) 

H P(39) 
A P(74) 
D R(51) 
G R(39) 

H P(40) 
A P(75) 
D R(SO) 
G 'R(38) 
H P(41) 
D R(49) 
A P(76) 
G R(37) 
H P(42) 
D R(48) 
A P(77) 
G R(36) 

F R(55) 

ReI. 
into 

0.00004 
0.00009 
U.UU12Z 

0.00009 
0.00105 
0.00113 
0.00007 

0.00005 
0.00011 
0.00081 
0.00104 
0.00006 
0.00006 
0.00014 
0.00063 
0.00095 
0.00006 
0.00005 
0.00010 

0.00048 
0.00087 
0.00022 

Wave number 

1210.05439( 50) 
1209.40::;02(*'" "') 

1209.45907 (20 1) 
1209.42292(413) 
1209.38681(314)* 
1209.16161( 47) 

1208.53407 (20 1) 
l208.49341(381) 
1208.47368(323)* 
1208.39628(* * *) 

1208.26890( 44) 
1208.08970(452) 
1207.61186(201) 
1207.56447(353) 
1207.55802(333)* 
1207.37633( 42) 
1207.30399(* * *) 
1207.23520(416) 

1206.69241(201) 
1206.63985(342)* 
1206.63616(327) 

0.00007 1206.4S895( 40) 

0.00004 1206.38006(383) 
0.00079 1205.77570(200) 
0.00037 1205.71919(352)* 
0.00028 1205.70853(305) 
O.00008----1205.59180( 39) 
0.00003 1205.52433(355) 
0.00071 1204.?6170(200) 
0.00028 1204.79605(363)* 
0.00034 1204.78165(286) 
0.00009 1204.69994( 38) 
0.00003 1204.66806(329) 
0.00064 

0.00043 
0.00022 
0.00010 
0.00002 

0.00057 
0.00052 
0.00011 
0.00016 
0.00002 
0.00051 
0.00064 
0.00013 
0.00012 
0.00045 
0.00078 
0.00014 

0.00040 
0.00009 
0.00095 
0.0001:::; 

0.00035 
0.00007 
0.00114 
0.00016 
0.00031 
0.00137 
0.00005 
0.00018 
0.00027 
0.00164 
0.00004 
0.00019 

0.00007 

1203.95037(200) 

120&87045(374)* 
1203.85556(269) 
1203.81129(307) 
1203.B081.2( 37) 

1203.04170(200) 
1202.95408(287) 
1202.94239(385)* 
1202.93032(255) 
1202.91730( 37) 
1202.13565(200) 
1202.09647(270) 
1202.02662( 36) 
1202.01190(397)* 
1202.00598(243) 
1201.23850(256) 
1201.23221(200) 

1201.13645( 36) 
1201.08260(233) 
1201.07900(409)* 
1200.3B021(21-1-) 

1200.33133(200) 
1200.24683( 36) 
1200.16021 (225) 
1200.14370(421)* 
1199.52166(234) 
1199.43300(200) 
1199.35782( 36) 
1199.23887(219) 
1199.20601(434)* 
1198.66288(226) 
1198.53720(200) 
119B.1691.7( 35) 

1198.31863(214) 
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Band Rot. 

D R(47) 
A P(70) 

G R(35) 
F R(54) 
H P(44) 
D R(46) 

G R(34) 
F R(S3) 
H P(45) 
A P(79) 
D R(45) 
E R(55) 
G R(33) 
F R(52) 
H P(46) 
D R(44) 
A P(80) 
E R(54) 

G R(32) 
H P(47) 
F R(51) 
D R(43) 

E R(53) 
G R(31) 
H P(48) 
F R(50) 
D R(42)-· 
E R(52) 
G R(30) 
H P(49) 
F R(49) 
D R(41) 
E R(51) 
c R(29) 

H P(50) 
F R(48) 
E R(50) 
D R(1.0) 

G R(28) 
E R(49) 
H P(51) 
F R(47) 
D R(39) 
G R(27) 
E R(48) 
D R(38) 
H P(52) 
F R(46) 
E R(47) 
C R(26) 

D R(37) 
F R(45) 
H P(53) 
E R(1.6) 

G R(25) 
D R(36) 
F R(44) 
H P(54) 
E R(45) 
G R(24) 
D R(35) 
F R(4'3) 
H P(55) 
E R(44) 
G R(23) 
D·R(31.) 

F R(42) 

Rel. 

0.00196 
0.0000:3 

0.00020 
0.00009 
0.00020 
0.00232 

0.00022 
0.00011 
0.00017 
0.00002 
0.00274 
0.00007 
0.00023 
0.00013 
0.00015 
0.00322 
0.00002 
0.00009 

0.00024 
0.00013 
0.00016 
0.00377 

0.00011 
0.00025 
0.00011 
0.00019 
0.00439 
0.00013 
0.00025 
0.00009 
0.00023 
0.00509 
0.00016 
0.00026 

0.00008 
0.00028 
0.00019 
0.00588 

0.00027 
0.00023 
0.00006 
0.00033 
0.00675 
0.00027 
0.00028 
0.00772 
0.00005 
0.00039 
0.00033 
0.00027 

0.00878 
0.00046 
0.00004 
0.00039 

0.00027 
0.00994 
0.00054 
0.00004 
0.00046 
0.00026 
0.01121 
0.00063 
0.00003 
0.00055 
0.00026 
0_01257 

0.00074 

1197.64389(200) 
1197.58182( 55) 

1197 .39954{21 0) 
1196.94479(215) 
1196.75306(200) 
119()..(i9494( 55) 

1196.48164(208) 
1196.08557(211) 
1195.86468(200) 
1195.80886( 35) 
1195.56497 (205) 
1195.22628(208) 
1194.97873(200) 
1194.92365( 35) 
1194.64957(204) 
1194.36696(206) 
1194.09519(200) 
1194.05955( 35) 

1193.73550(203) 
1193.50765(204) 
1193.21405(200) 
1193.1:i600( 35) 

1192.82279(202). 
1192.64838(203) 
1192.33527 (200) 
1192.27365( 35) 

·1191.91148(201) 
1191.78918(202) 
~ 191.45885(200) 
1191.39236( 35) 
1191.00161(201) 
1190.93010(201) 
1190.58477(200) 
1190.G1217( 35) 

1190.09322(201) 
1190.07116(201) 
1189.71301(200) 
1189.63311( 35) 

1189.21239(201) 
1189.18635(201) 
1188.84356(200) 
1188.75525( 35) 
1188.35384(201) 
1188.28103(201) 
1187.97640(200) 
1187.87860( 35) 
1187.49552(201) 
1187.37731(201) 
1187.11152(200) 
1187.00323( 35) 

1186.63748(201) 
1186.47520(200) 
1186.24891(200) 
1106.12917( 35) 

1185.77973(200) 
1185.57475(200) 
1185.38856(200) 
1185.25645( 35) 
1184.92231 (200) 
1184.67599(200) 
1184.38511( 35) 
1184.06525(200) 
1183.77896(200) 
1183.51520( 35) 
1183.20857(200) 
1192.88367(.200) 

1182.64675( 35) 

Band Rot. 

R(43) 
G R(22) 
D R(33) 

F R(41) 
E R(42) 
G R(21) 
D R(,32) 

F R(40) 
E R(41) 
G R(20) 
D R(31) 
F R(39) 
E. R(40) 
G R(19) 
D R(30) 
F R(38) 
E R(39) 
G R(18) 
D R(Z9) 

F R(37) 
E R(38) 
G R(17) 
D R(28) 

F R(36) 
E R(37) 
G R(16) 
D R(27) 
F R(35) 
E R(36) 
G R(15) 
D R(26) 
F R(34) 
E R(3S) 
G R(14) 
D R(2~) 

F R(33) 
E R(34) 
G R(13) 
D R(24) 

E R(33) 
F R(32) 
G R(12) 
D R(23) 
E R(32) 
F R(31) 
G R(l1) 
D R(22) 
E. R(iH) 
F R(30) 
G R(IO) 
D R(21) 

E R(30) 
F R(29) 
G R( 9) 
D R(20) 

E R(29) 
F R(28) 
G R( 8) 
D R(l9) 
E R(28) 
F R(27) 
D R(18) 
E R(27) 
FR(26) 
D R(17) 
E R(26) 
F R(.25) 

D R(16) 

ReI. 
into 

0.00064 
0.00025 
0.01403 

0.00086 
0.00074 
0.00024 
0.01558 

0.00099 
0.00086 
0.00022 
0.01722 
0.00114 
0.00100 
0.00021 
0.01893 
0.00130 
0.00114 
0.00019 
0.02071 

0.00148 
0.00131 
0.00018 
0.022::;4 

0.00168 
0.00149 
0.00016 
0.02440 
0-'-0-0189 
0.00169 
0.00014 
0.02627 
0.00212 
0.00190 
0.00013 
0.02013 

0.00237 
0.00213 
o.ooon 
0.02996 

0.00238 
0.00263 
0.00009 
0.03172 
0.00264 
0.00291 
0.00008 
0.03339 
0.00292 
0.00320 
0.00006 
0.03494 

0.00321 
0.00350 
0.00005 
0.03634 

0.00351 
0.00381 
0.00004 
0.03756 
0.00382 
0.00412 
0.03856 
0.00413 
0.00444 
0.03932 
0.00445 
0_00476 

0.03981 



INFRARED WAVELENGTH CALIBRATION STANDARDS 

TABLE 4. Wavenumbers a
, assignments, and relative intensities (at 295 K) for the absorption lines ofN20 from 1340 cm-1 to 1115 cm-1-Continued 

Wave number 
(em-I) 

1182.35229(200) 
1181.99016(200) 
1181. 77978( 35) 
1181.49645(200) 
1181.09847(200) 
1180.91434( 35) 
11 RO.h41 06(200) 

1180.20861(200) 
1180.05044( 35) 
1179.78615(200) 
1179.32061(200) 
1179.18813( 35) 
1178.93175(200) 
1178.43450(200) 
117R327 4.~( 35) 
1178.07787(200) 
1177.55031(200) 
1177.46836( 35) 
1177.22454(200) 
1176.66806(200) 
1176.61095( 3-5) 
1176.37177(200) 
1175.78776(200) 
1175.75522( 35) 
1175.51959(200) 
1174.90945(200) 
1174.90119( 35) 
1174.66801(200) 
"1l74.04889( 35) 
II 74.033 14(200) 
1173.81706(200) 
1173.19833( 35) 
1173.15886(200) 
1172.96675(200) 
1172.34952( 35) 
1172.28662(200) 
1172.11109(200) 
1171.50249( 35) 
1171.41644(200) 
1171.26811(200) 
1170.65724( 35) 
1170.54834(200) 
1170.41981(200) 
1169.81378( 35) 
1169.68233(200) 
1169.57221(200) 
1169.46736(200) 
1168.97213( 35) 
1168.81843(200) 
1168.72533(200) 
1168.65209(200) 
1167.95666(200) 
1167.87918(200) 
1167.83917(200) 
1167.29427( 35) 
1167.09702(200) 
1167.03376(200) 
1167.02861(200) 
1166.45807( 35) 
1166.23954(200) 
1166.22044(200) 
1166.18910(200) 
1165.62370( 35) 
1165.41468(200) 
1165.38422(200) 
1165.34519(200) 
1164.79115( 35) 
1164.61135(200) 

Band Rot. 
assign. 

E R(25) 
F R(24) 
D R(15) 
E R(24) 
F R(23) 
D R(14) 
E R(23) 
F R(22) 
D R(13) 
E R(22) 
F R(21) 
D R(12) 
E R(21) 
F R(20) 
D R(ll) 
E R(20) 
F R(19) 
D R(10) 
E R(19) 
F R(18) 
D R( 9) 

"E R(18) 
F R(l7) 
D R( 8) 
E R(17) 
F R(16) 
D R( 7) 

_~"". R(16) 
D R( 6) 
F R(15) 
E R(15) 
D R( 5) 
F R(14) 
E R(14) 
D R( 4) 
F R(13) 
E R(13) 
D R( 3) 
F R(12) 
E R(12) 
D R( 2) 
F R(ll) 
E R(II) 
D R( 1) 

F R(10) 
E R(lO) 
G P(lO) 

D R( 0) 
F R( 9) 
E R( 9) 
G P(l1) 
F R( 8) 
E R( 8) 
G P(12) 
D P( 1) 
F R( 7) 
E R( 7) 
G P(13) 
D P( 2) 
F R( 6) 
G P(14) 
E R( 6) 
D P( 3) 
G P(15) 
F R( 5) 
E R( 5) 
D P( 4) 
G P(16) 

Rel. 
into 

0.00477 
0.00506 
0.04000 
0.00508 
0.00536 
0.03987 
0.00537 
0.00565 
0.03940 
0.00566 
0.00591 
0.03859 
0.00592 
0.00615 
0.03741 
0.00616 
0.00635 
0.03587 
0.00636 
0.00652 
0.03397 
0.00653 
0.00665 
0.03172 
0.00666 
0.00673 
0.02913 
0.00_674 
0.02623 
0.00676 
0.00676 
0.02304 
0.00673 
0.00674 
0.01960 
0.00665 
0.00666 
0.01593 
0.00651 
0.00651 
0.01210 
0.00630 
0.00631 
0.00813 
0.00604 
0.00604 
0.00005 
0.00408 
0.00571 
0.00571 
0.00006 
0.00532 
0.00532 
0.00007 
0.00407 
0.00487 
0.00487 
0.00009 
0.00807 
0.00436 
0.00010 
0.00436 
0.01l95 
0.00012 
0.00380 
0.00380 
0.01568 
0.00013 

Wave number 
(em-I) 

1164.53107(!WO) 
1164.50206(200) 
1163.96042( 35) 
1163.81047(200) 
1163.68010(200) 
1163.65970(200) 
1163.131:'l2( 3:'l) 

1163.01207(200) 
1162.83132(200) 
1162.81813(200) 
1162.30444( 35) 
1162.21617(200) 
1161.98475(200) 
1161.97736(200) 
1161.4791 n( ;{!l) 
1161.42280(200) 
1160.65569( 35) 

"1160.63199(200) 
1160.50686(200) 
1160.46900(200) 
1160.43489(200) 
1160.40456(200) 
1160.37799(200) 
1160.35522(200) 
1160.33623(200) 
1160.32103(200) 
1160.30962(200) 
1160.30202(200) 

" 1160.29745(200) 
1160.29590(200) 
1160.29358(200) 
1160.29049(200) 
1160.28661(200) " 
1160.28195(200) 
1160.27650(200) 
1160.27026(200) 
1160.26322(200) 
1160.25538(200) 
1159.84376(200) 
1159.83402( 35) 
1159.05814(200) 
1159.01413( 35) 
1158.62233(200) 
1158.62056(200) 
1158.27516(200) 
1158.1960l( 35) 
1157.78561(200) 
1157.78507(200) 
1157.49486(200) 
1157.37964( 35) 
1156.95181(200) 
1156.94971(200) 
1156.71727(200) 
1156.56502( 35) 
1156.12078(200) 
1156.11463(200) 
1155.94241(200) 
1155.75211( 35) 
1155.29197 (200) 
1155.28039(200) 
1155.17032(200) 
1154.94092( 35) 
1154.46540(200) 
1154.44697(200) 
1154.40104(200) 
1154.13140( 35) 
1153.64105(200) 
1153.63460(200) 

Band Rot. 
assign. 

F R( 4) 
E R( 4) 
D P( 5) 
G P(17) 
F R( 3) 
E R( 3) 
n P( 6) 

G P(18) 
F R( 2) 
E R( 2) 

, D P( 7) 
G P(19) 
F R( 1) 
E R( 1) 
n P( R) 

G P(20) 
D P( 9) 
G P(21) 
E Q(lO) 
E Q( 9) 

E Q( 8) 

E Q( 7) 
E Q(6) 

E Q( 5) 
E Q( 4) 

E Q( 3) 
E Q( 2) 

E Q( 1) 
F Q( 1) 

F Q( 2) 
F Q( 3) 
F Q( 4) 

F Q( 5) 

F Q( 6) 

F Q( 7) 

F Q( 8) 

F Q( 9) 
F Q(lO) 
G P(22) 
D P(lO) 

G P(23) 
D P(ll) 
E P( 2) 
F P( 2) 
G P(24) 

D P(l2) 

E P( 3) 
F P( 3) 
G P(25) 
D P(13) 
F P( 4) 
E P( 4) 
G P(26) 

D P(14) 
F P( 5) 
E P( 5) 
G P(27) 

D P(15) 

F P( 6) 
E P( 6) 
G P(28) 
D P(16) 
F P( 7) 
E P( 7) 
G P(29) 
D P(17) 
F P( 8) 

G P(30) 

ReI. 
into 

0.00319 
0.00319 
0.01920 
0.00015 
0.00254 
0.00254 
0.02248 

0.00017 
0.00183 
0.00183 
0.02549 
0.00018 
0.00104 
0.00104 
0.02R19 

0.00019 
0.03057 
0.00021 
0.00011 
0.00012 
0.00014 
0.00017 
0.00020 
0.00024 
0.00030 
0.00039 
0.00057 
0.00104 
0.00104 
0.00057 
0.00039 
0.00030 
0.00024 
0.00020 
0.00017 
0.00014 
0.00012 
0.00011 
0.00022 
0.03261 
0.00023 
0.03429 
0.00103 
0.00103 
0.00023 
0.03562 
0.00180 
0.00180 
0.00024 
0.03659 
0.00250 
0.00250 
0.00024 
0.03721 
0.00313 
0.00313 
0.00024 
0.03750 
0.00371 
0.00371 
0.00024 
0.03747 
0.00424 
0.00424 
0.00024 
0.03714 
0.00471 
0.00023 

Wave number 
(em-I) 

1153.61437(200) 
1153.32355( 35) 
1152.87104(200) 
1152.81894(200) 
1152.78260(200) 
1152.51733( 35) 
1152.11038(200} 
1151.99904(200) 
1151.95165(200) 
1151.71272( 35) 
1151.35267(200) 
1151.18137(200) 
1151.12152(200) 
1150.90970( 35) 
11 !l0.fi9794(201) 
1150.36591(200) 
1150.29221(200) 
1150.10824( 35) 
1149.84623(201) 
1149.55266(200) 
1149.46371(200) 
1149.30831( 35) 
1149.09758(20l) 
1148.74161(200) 
1148.63602(200) " 
1148.50988( 35) 
1148.3520 1 (20 1) 
1147.93275(200) 
1147.80914(200) 
1147.71291( 35) 
1147.60958(201) 
1147.12608(200) 
1146.98305(200) 
1146.91738( 35) 
1146.87031(201) 
1146.32159(200) 
1146.15774(200) 
1146.13425(202) 
1146.12325( 35) 
1145.51926(200) 
1145.40143(203) 
1145.33322(200) 
1145.33048( 35) 
1144.71909(200) 
1144.67188(204) 
1144.53904( 35) 
1144.50948(200) 
1143.94565(205) 
1143.92106(200) 
1143.74890( 35) 
1143.68649(200) 
1143.22277(207) 
1143.12516(200) 
1142.96001( 35) 
1142.86426(200) 
1142.50327(209) 
1142.33137(200) 
1142.17233( 35) 
1142.04277(200) 
1141.78720(212) 
1141.53969(200) 
1141.38583( 35) 
1141.22201(200) 
1141.07458(216) 
1140.75008(200) 
1140.60047( 35) 
1140.40197(200)" 
1140.36545(221) 

Band Rot. 
assign. 

E P( 8) 
D P(18) 
G P(31) 
F P( 9) 
E P( 9) 
D P(19) 
G P(32) 
F P(IO) 
E P(lO) 
D P(20) 
G P(33) 
F P(U) 
E P(l1) 
D P(21) 
G P(34) 
F P(12) 
E P(12) 
D P(22) 
G P(35) 
F P(13) 
E P(13) 
D P(23) 
G P(36) 
F P(14) 
E P(14) 
D P(24) 
G P(37) 
F pel!)~ 

E P(15) 
D P(25) 
G P(38) 
F P(16) 
E P(16) 
D P(26) 
G P(39) 
F P(17) 
E P(17) 
G P(40) 
D P(27) 
F P(18) 
G P(41) 
E P(18) 
D P(28) 
F P(19) 
G P(42) 
D P(29) 
E P(19) 
G P(43) 

F P(20) 
D P(30) 
E P(20) 
G P(44) 
F P(21) 
D P(31) 
E P(21) 

G P(45) 
F P(22) 
D P(32) 
E P(22) 
G P(46) 

F P(23) 

D P(33) 

E P(23) 
G P(47) 
F P(24) 

D P(34) 
E P(24) 
G P(48) 

ReI. 
into 

0.00471 
0.03653 
0.00022 
0.00513 
0.00513 " 
0.03568 
0.00{}22 

"0.00548 
0.00548 
0.03461 
0.00021 
0.00577 
0.00577 
0.03336 
0.00020 

0.00600 
0.00601 
0.03194 
0.00019 
0.00617 
0.00618 
0.03040 
0.00018 
0.00628 
0.00629 
0.02876 
0.00016 
0.00633 
0.00634 
0.02705 
0.00015 
0.00633 
0.00634 
0.02529 
0.00014 
0.00628 
0.00628 
0.00013 
0.02352 
0.00618 
0.00012 
0.00618 
0.02176 
0.00603 
0.00011 
0.02002 
0.00604 
0.00010 
0.00585 
0.01832 
0.00586 
0.00009 
0.00564 
0.01668 
0.00565 
0.00008 
0.00540 
0.01511 
0.00541 
0.00007 
0.00514 
0.01362 
0.00515 
0.00006 
0.00486 
0.01221 
0.00487 
0.00005 
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TABLE 4. Wavenumbers a, assignments, and relative int~nsities (at 295 K) for the absorption lines of N20 from 1340 em -1 to 1115 em -I-ContInued 

Wave number Band Rot. ReI. Wave number Band Rot. Re!. Wave number~ Band, Rot. ReI. 
(em-I) assit;jD. int. !cm-l~ assi!3n. into (em-I) assign. into 

1139.96254(200) F P(25) 0.00457 1133.47291(367) G P(58) 0.00001 1124.93492(211) E P(43) 0.00062 
1139.81620( 35) D P(35) 0.01090 1133.05141(201) E P(33) 0.00231 1124.61075(219) F P(45) 0.00045 
1139.65985(227) G P(49) 0.00005 1132.96437(201) F P(34) 0.00206 1124.29375( 90) D P(55) 0.00042 
1139.58263(200) E P(25) 0.00458 1132.80413(395) G P(59) 0.00001 1124.12535(215) E P(44) 0.00053 
1139.17705(200) F P(26) 0.00428 1132.79992( 39) D P(44) 0.00315 1123.86093(226) F P(46) 0.00038 
1139.03298( 35) D P(36) 0.00968 1132.23768(201) E P(34) 0.00207 1123.52245(101) D P(56) 0.00034 
1138.95780(235) G P(50) 0.00004 1132:19634(201) F P(35) 0.00184 1123.31604(220) E P(45) 0.00045 
1138.76398(200) E P(26) 0.00429 1132.13916(426) G P(60) 0.00001 1123.11255(234) F P(47) 0.00032 
1138.39359(200) F P(27) 0.00398 1132.02421( 40) D P(45) 0.00268 1122.75130(113) D P(57) 0.00027 
1138.25933(244) G P(51) 0.00003 1131.43013(201) F P(36) 0.00163 1122.50697(226) E P(46) 0.00039 
1138.25077( 36) D P(37) 0.00855 1131.42447(201) E P(35) 0.00185 1122.36557(243) F P(48) 0.00027 
1137.94601(200) E P(27) 0.00399 1131.24912( 42) D P(46) 0.00227 1121.98027(127) D P(58) 0.00022 
1137.61214(200) F P(28) 0.00368 1130.66570(201) F P(37) 0.00144 1121.69811(234) E P(47) 0.00032 
1137.56449(255) G P(52) 0.00003 1130.61177(201) E P(36) 0.00164 1121.61995(255) F P(49) 0.00023 
1137.46953( 36) D P(38) 0.00752 1130.47460( 44) D P(47) 0.00192 1121.20933(142) D P(59) 0.00018 
1137.12870(200) E P(28) 0.00369 1129.90302(202) "F P(38) 0.00127 1120.88941(244) E P(48) 0.00027 
1136.87329(268) G P(53) 0.00002 1129.79955(201) E P(37) 0.00145 1120.87566(269) F P(50) 0.00019 
1136.83267(200) F P(29) 0.00338 1129.70060( 47) D P(48) 0.00161 1120.43845(159) D P(60) 0.00014 
1136.68921( 36) D P(39) 0.00658 1129.14207(203) F P(39) 0.00111 1120.13263(286) F P(51) 0.00016 
1136.31203(200) E P(29) 0.00339 1128.98779(202) E P(38) 0.00127 1120.08085(256) E P(49) 0.00023 
1136.18576(283) G P(54) . 0.00002 1128.92709( 50) D P(49) 0.00135 1119.66759(179) D P(61) 0.0001l 
1136.05517(200) F P(30) 0.00309 1128.38282(204) F P(40) 0.00097 1119.39084(305) F P(52) 0.00013 
1135.90977( 36) D P(40) 0.00573 1128.17645(203) E P(39) 0.00112 1119.27239(271) E P(50) 0.00019 
1135.50194(300) G P(55) 0.00002 1128.15401( 54) D P(50) 0.00112 1118.89672(200) D P(62) 0.00009 
1135.49598(200) E P(30) 0.00311 1127.62522(205) F P(41) 0.00084 1118.65023(327) F P(53) 0.0001l 
1135.27962(200) F P(31) 0.00282 1127.38133( 59) D P(51) 0.00093 1118.46400(287) E P(51) 0.00016 
1135.13116( 37) D P(41) 0.00497 1127.36553(204) E P(40) 0.00097 1118.12582(223) D P(63) 0.00007 
11 3l.1.8.2 1 84(320) G P(56) O.OOOOL 1126.86925(208) F P(42) --()-;o0072 1117.91076(353) -1' P(54) -0.00009-
1134.68054(200) E P(31) " 0.00283 1126.60901( 65) D P(52) 0.00076 1117.65564(307) E P(52) 0.00013 
1134.50598(201} F P(32) 0.00255" 1126.55498(206) E P(41) 0.00084 1117.35486(248) D P(64) 0.00005 
1134.35335( 37) D P(42) 0.00429 1126.11488(210) F P(43) 0.00062 1117.17238(381) F P(55) 0.00007 
1134.14549(342) G P(57) 0.00001 1125.83700( 72) D P(53) 0.00063 1116.84727(329) E P(53) 0.00011 
1133.86569(201) E P(32) -0.00256 1125.74479(208) E P(42) 0.00073 1116.58382(276) D P(65) 0.00004 
1133.73424(201) F P(33) 0.00230 1125.36205(214) F P(44) 0.00053 1116.03886(355) E P(54) 0.00009 
1133.57628( 38) D P(43) 0.00369 1125.06526( 80) D P(54) 0.00051 1115.23037(384) E P(55) 0.00007 

aThe entries followed by an asterisk or that have asterisks instead of an uncertainty should not be used for calibration purposes. 

ysis similar to that just described for the 00°0 (ground) state. of these states were determined from the many infrared differ· 
Since there is a weak Fermi resonance between the 10°0 ence bands in refs. 8 and 9 as follows: Each pair of hot band and 

and 02°0 states, the effective values of the centrifugal distortion ground state vibrational transitions with the same upper state 

constants, D" and especially H", are quite different from the (e.g., 02°1-00°0 and 02°1-01 10) was least-squares fitted to ob-
ground state values. The 02°0 and 0220 states are also strongly tain a single set of upper state rotational constants and the two 
coupled through Z·type resonance. This latter resonance causes a vibrational band centers. In the fit the rotational constants for 
I-dependent splitting of the 0220 state into e and / levels. In the lower states were constrained to the values already deter-
order to empirically fit both e and f levels we have used the mined (given in table 1). Each pair of band centers gave a value 
energy expression: (and an estimated uncertainty) for the separation of the two low-

F,,(J) -- Yo + B"l (J + 1) - D" [J (J + 1) - 12]2 
er states (e.g., 01 10-00°0 in the example just cited). Finally, all 
the resulting lower state separations (eight different values for" 

+H" [I(j + 1) _Z2p ± !q"I(J + 1) 01 10-00°0) were combined in a least-squares fit with each value 
+ !qv,J 2V + 1)2 ± ~q!)JJJ3(J + 1)3 (2) given a weight inversely proportional to the square of the esti-

where the upper sign is used for theflevels and the lower sign is mated uncertainty obtained from the fit of pairs. Table 2 gives 

used for the e levels. Theoretically the q" term should be zero the calculated vibrational band centers for 01 10-00°0, 02°0-
when I = 2, but a significant improvement was made in the fit of 00°0 and 10°0-00°0 determined in this way. 

the data when the q" term was allowed to be non-zero even A similar procedure was used to obtain the separation 

though q!) is indeed small. The q terms for the I = 2 state here 0220-01 10 from transitions 1221-0220, 1221-0110, 0221-
are strictly empirical, e.g., the effect ofq" is simply to allow 0220, and 0221-0110. Since only two independent values for 

slightly different B values of the e and/ components. the separation 0220 from 0110 were determined, the uncertainty 

Equation 2 was also used to fit the data for the 0110 and given to the weighted mean was arbitrarily set equal to 
0310 states with the same sign convention (upper sign for/levels ± 0.00046 em -1, which was the uncertainty determined for 

and lower sign for e levels). 10°0-00°0. 
After determining the rotational constants for the 0110, The rotational constants for the U3 1U state were deter-

02°0, and 10°0 states (given in table 1), the vibrational energies mined by combining the microwave measurements [7] for the 

J. Plnl§. Cham. Ref. Data. Vol. 10. No.4. 1981 



INfRARED WAVELENGTH CAUBRA laON STANDARDS 

03 10 state with the infrared measurements on the transitions for 
the three bands 03 11_0310, 031 1-02°0 and 0311-0110. The 
rotational constants previously determined for the 02°0 and 
0110 states (and given in table 1) were kept, held constant in this 
fit. Appropriate combinations of the band centers for the in­
frared tran.sitions gave the band c-p.nters O~ 10_ 
02°0 = 580.93410 em ":"1 and 0310-01 10 1160.29822 
em - 1. These were then combined with the calculated band cen­
ters for the transitions 02°0-0000 and 01 10-00°0, given in ta­
ble 2 to yield the band centers involving 03 10 that are given in 
table 2. Note that 03 11 is the only common upper state, so there 
is no check on a possible systematic errorin the 03 11-0310 
separation. This separation is common to both loops leading to 
values for the 0310 energy. 

Since there were very little data on the 0330 state, the 
vibrational energy and rotational constants were determined si­

multaneously in a single least squares fit to the microwave data 
on the 0330 state [7] and the interferometer measurements on 
the 0331-0330 and 0331-0220 transitions [9]. The analysis as­
sumed that the splitting of the l = 3 levels is too small to be 
observed. Some small trends observed in the deviations of the 
least squares fit may result from this assumption. The fit gave 
directly the Vo value needed for the 0330-0220 separation. The 
fit also determined three rotational constants for the 0331 state 
(B, D, and H) anda Vo for the 0331-0220 transition. The pre­
viously determined rotational constants for the 0220 state <given 

in table 1) were used~sJixed values·in-the-fit.-Since the·0331 
state is the only common upper state there are no checks for. 
systematic errors in the 0331-0330 and 0331-0220 vibrational 
separations. 

The rotational constants for the 1110 state and the band 
center for the 11 10-00°0 transition ,were determined by simul­
taneously fitting the microwave data [7] for the 1110 state and 
the Fourier transform measurements [8,9] for the 11 10-00°0, 
1111-0110, 1111-1110, and 11 10-00°0 transitions. In this fit 
the rotational constants for the 00°0 and 0110 states were con­

strained to the values previously determined (and given in table 
1). In order to avoid correlating absolute measurement errors 
with the rotational constants, each infrared band was fit to an 
independent band center· even though the vibrational energy 
differences were over-determined. As a result, two independent 
values were determined for the 11 10-00°0 band center. These 
two values were weighted by the inverse square of their uncera 

tainties and combined with other appropriate data to give the 
11 10-01 10 band center given in table 2. 

Transitions for the rarer isotopic spccics wcrc calculated 

for the 10°0-00°0 band since it was observed that some of the 
s,tronger lines occur where the most abundant isotope has only 
weak lines. The rarer isotopes were included only for complete­
ness in order to help users to correctly identify the other transi­
tions through pattern recognition. No attempt was made to re­
fine the isotopic constants. The constants used are given in table 
1 and were taken directly from the work of Amiot [17,18]. 

3 .. Estimating the Accuracy of the 
Calibration Data 

The uncertainties in absorption line positions given in ta­
bles 3 and 4 were determined by using a variance-covariance 
matrix that contained the following three blocks of non-zero 

elements: a 1 X 1 block containing the uncertainty of the band 
center, a block containing the variance-covariance matrix deter­
mined by the least squares fit of the upper state rotational.and 
centrifugal distortion constants (including the l-type doubling 
constants), and thirdly a block containing the variance-covar­
iance matrix determined for the lower state con~tants_ 

When the band center had been determined from least 
squares fits of only one or two sets of infrared measurements, it 
was realized that statistical techniques could not give a good 
estimate of the uncertainty and the minimum uncertainty of the 
band center was therefore arbitrarily set at 0.0010 em-I. 

In tables 3 and 4 we have attempted to give the best absoa 
lute values of absorption line positions and the error limits cited 
are somewhat different in form from those usually obtained 
from the analysis of a single vibration-rotation band. The error 
limits given in Tables 3 and 4 are twice the standard deviation 

values obtained from the variable-covariance matrix described 
above. The reason for this extra doubling is simply a rough 
attempt to take care of model errors which our experience indi­
cates are usually about the same as statistical errors of data fits. 
It has been our goal in constructing these tables to give error 
limits which we believe will bracket the absolute value of the 
line position. Line to line spacings are very highly correlated, 
and differences between adjacent lines should be more ac~urate 
than the errors indicated for the absolute values by at least one 
order of magnitude. 

4. Intensities 
Table~ 3 and 4 give t;jbLimult:U cdaLivt: InttmsiLit:s fur all the 

lines. In order to generate these intensities, a number of assump­
tions are required. Rere we ·have assumed that the vibrational 
transition moment is constant for the fundamental and accompa­
nying "hot bands" in a band system. In addition we have ig­
nored the effects of the small Fermi resonance in this molecule 
on the intensities as well as any possible Herman-Wallace (or 
rotational) effect. Therefore, these intensities are to be used only 
as an order-of-magnitude guide for line identification. The rela­
tive intensities in the region from 1265 to 1180 em -1 have been 
~tuuied with a tunable diode laser, and the observed intensities 
agree fairly well with the intensity estimates given in table 4. 
Outside that spectral region we have not been able to compare 
the theoretical spectrum with an observed spectrum. As expect­
ed, the diode laser spectra show that the tables do not list all the 
lines that can be observed. 

The relative intensities given in tables 3 and 4 were calcu­
lated using the expression 

IRe! = RSCN exp( E " I kT) (3) 

where C is the isotopic concentration for the species involved,N . 
is a normalizing term that given the strongest transition in each 
table an intensity of 1.0, and the last term is the standard Boltz­
man exponential. The intensities were calculated for a tempera­
ture of 295 K. S is the Roni-London line strength and includes 
for the 022eO-0000 transitions an I-type resonance interaction 
tp.rm_ R is a vibrational matrix e)p.mp.nt that govp.rns the relative 
transition moments for the different vibrational transitions. 

For the ..til = 0 transitions (table 4), S for the P and R 
branch lines was given by: 

S = (Im1 2 -12)/lml (4) 
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where m = J' for JJ = 1 transItions and m = - J" for 
JJ = - 1 transitions. The Q branch lines were calculated us­
ing: 

s = 12(2] + 1)/(] (] + 1». (5) 

The 022eO-0000 transitions are normally forbidden and 
derive their intensity from the 02°0-00°0 transitions due to the 
I-type resonance that mixes the wavefunctions of the two upper 
states. Since the I-type resonance increases approximately pro­
portional to ] 2, we have estimated the intensity of the 022eO_ 
00°0 transitions using: 

S = 1.:\XIO-5 m3
. (6) 

The coefficient, I.4X 10-5
, was estimated by comparing 

the observed intensity ratio ofR (44) 022eO-0000 to R (56) 02°0-
00°0 and the intensity ratio of R (41) in the 022eO-0000 band to 
P(73) in the 10°0-00°0 band. , 

For the,al = 0 transitions (and for the 022eO-0000 transi­
tions) the vibrational term R was given by: 

(7 

and 

R (01,02 + 2,03~Oh02'(3) = 0.08(02 + 1)(02 + 2)/4. (8) 

In the latter' equation the coefficient 0.08 was determined from 
diode laser measurements of the relative intensities of the R (56) 
line of 02°0':"00°0 and the P (70) line of 10°0-00°0. These two 
JiIles.h~ve nea.rly,the same intensity (the R (56) line being slight-
ly stronger) and are only 0.016 cm- 1 apart. 

For the At = ..i 1 transitions (table 3), S for the R bra.nch 

transitions was given by the equation: 

S = (J' ± l')(J' - 1 ±'l ')/J' (9) 

where the upper sign is used for Jl = . + 1 transitions and the 
lower sign is for iiI ~ - 1 transitions. Similarly for P branch 
transitions, S was given by: 

S = (J" += I ")(J" - 1 += 1")/]" (10) 

and for the Q branch transitions S was given by: 

S = (J += I ")(J + 1 ± [")(2] + 1)/[] (J + 1)]. (11) 

For theJI = ± 1 transitions, the vibrational term R was 
computed from the doubly degenerate harmonic oscillator ma­
trix elements given by Moffit and Liehr [20]. The values ob­
tained for Rare 1 for all Jl = ± 1 transitions except for the 
0310-02°0 and 0220-01 10 bands for which R = 2 and the 
0330-0220 band where R = 3. No further factors were used to 
take into account the degeneracy of the different vibrational 
states since separate transitions are given for the e andflevels. 

5. Conclusion 

We note again that we have used eq. (2) as an empirical 
equation to fit observed line positions. The reader is cautioned 
not to take the coefficients q", q vI' and q "II' as anything other 
than empirical constants of the fit. The reader is also cautioned 
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not to attempt to' use the constants given in tables 1 and 2 to 
calculate line positions to higher J values than those given in 
tables 3 and 4. For some ro-vibronic levels which we have calcu­
lated, the value of the matrix element for l-type doubling is of 
the order of the energy difference between the two states coup­
led. Equation (2) is barely adequate to fit levels at the highest J 
values for which we have calculated transitions, and will be 
inadequate at higher] vales. Reisfeld and Flicker [21] have 
recently given line positions for the 01 10-00°0 band of N 20 up 
to] = 35 for P, Q, and R branches. These workers also deter­
mined the band center from the Fourier transform work of 
Amiot and Guelachvili [8,9] and, to the number of digits cited, 
their value is the same as that in the present work. Reisfeld and 
Flicker, however, used only the microwave rotational constants 
of ref. [5] to determine line position up toJ =35. Their calculat­
ed values agree well with those obtained in the present work, 
differing by less than 0.0005 em -1 from those calculated here 
atJ = 35. 

Th~ t;'aHbnlliuIl dala p!ebeut~d in table~ 3 and 4 have been 

used in preliminary form in our laboratory and elsewhere, and 
have been found to be reliable and adequate for present needs of 
which we are aware. 

We wish to thank K. N. Rao for copies of unpublished data 
on file at the editorial office of Journal Mol. Spec., and Claude 
Amiot for a list of very slight corrections to some of the Fourier 
transform data. 
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