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ABSTRACT

The SmithsoniamAstrophysicalObsenratory (SAO) maintainsa molecularline databasdthe SAO line
databasejor the analysisof atmosphericspectrain the far infrared and longerwave mid infrared,
from 10-800cm™2. This databaseombinesthe bestcurrentlyavailableline parametersincluding the
HITRANY2 moleculardatabasehe JPLsubmillimeter millimeter, andmicrovave spectraline cataloﬁ
(JPLSMM), and other available measurementand calculations. The currentversionof the database
containsl54,8959inesfrom H,O, CO,, O3, N,O, CO, CHgy4, O2 (includingthelA state)NO, SO,, NO»,
NH3, HNOs, OH, HF, HCI, HBr, HI, ClO, OCS,H,CO, HOCI, HCN, H,0,, O(CP), andHO,. The
databasés availablein bothHITRAN-type 80 characte(SAO92)and100characte(SAO92A) formats.

INTRODUCTION

Farinfraredtechniquesiave now beensuccessfullyusedin thermalemissionfrom balloon-bornestrato-
sphericspectrometerto measuratmospheri®©H, HO,, H,02, H,0 (includinga numberof hot bands
andminor isotopic species) O(P) atoms(in the mesospherandthermosphere)D,, Oz (including a
numberof hotbandsandminor isotopicspecies)HCI, HOCI, HF, NO,, HCN, HNO3, anda significant
upperlimit for HBr. The SAO FIRS-2balloon-bornespectrometemwnhich is configuredto take spectra
in the far infraredfrom 80-210cm™1, hasmademeasurementsf mostof thesespecies.FIRS-2also
hasa measurementhannelin the longerwave mid infraredfrom 350-700cm™1, whereCO,, HNOg,
N>O, andH,0 have beenmeasured.The analysisof flight spectraobtainedwith this instruments the
prime motivationfor maintainingthe SAO databaseOur concerrhasbeento performthebestpossible
guantitatve analyse®f theflight spectrao obtainatmospheriecneasurementscludingarigorouscon-
sideratiorof the effectsof line parameterandtheir uncertaintie®n theanalysis.This consideratiornas
ledin somecasego laboratorymeasuremenndcalculationsspecificallyaimedat theimprovementof
line parameter orderto supporttheanalysisof flight spectre—1°

Our experiencein analyzingflight spectrain the FIRS-2 spectralrangehasbeenthat the traditional
databasedlITRAN andJPLSMM, have often provedinadequatdor accurateanalysisandthat,in ary
case,it hasbeennecessaryo review the original literaturein orderto assessincertainties.The SAO
databasés the naturaloutcomeof this processilt is theresultof anongoingreview of publisheddataand
theinclusionof morerecentlaboratorymeasurementandcalculations.As such,the working database
is in a continualstateof change Theversiondescribedereis currentasof Novembey 1993. The SAO
databaseloesnotincludeuncertaintiesn the molecularparametersxceptfor thosethatareincludedin
transitionstakenfrom HITRAN. In theanalysisof FIRS-2flight spectrapur standarcpracticeis to use
molecularparameteuncertaintiesakenfrom the originalliteraturewhenaer possible Sincethe effects
of line parameteerrorsare usually systematicthe uncertaintierom parametersre usuallyaddedto
the otheruncertaintiesat the end of retrieval analysis. Thuswe do not find it necessaryo explicitly
includethemon the databaseat this time. A summaryof thetypical spectroscopiparameteerrorsfor
mostmoleculegetrieved by the FIRS-2instrumentandthe resultingeffect on theretrievals, is givenin
Tablel.



Tablel: Summaryof SAO92Line Parametetncertaintied-or SpeciedMeasuredy FIRS-2

Mol. AStrength(%) Ay (%) AMixing Ratio (%)
H,O 1-2 10-20 3-10
CO, 1-2 5-10 5

O3 1-2 10-20 3-10
N.O 1 10 8
HNO3 10 3¢ 10
H,0, 2 3¢ 2
HO, 2 3¢ 3
OH 1 2-10 2-8
O, 2 10-30 5-30
HCI 1 10 7

HF 1 10 7
HBr 1 3¢ 2
HOCI 2 3¢ 2

apressurdroadeningoeficientsunknavn; estimatesnay begoodto 30%. Retrievalsareinsensitve to
thesenumbersasmaybe seerfrom the AMixing Ratiocolumn.

Table2 is asummaryof thedatabasencludingthesource®f parameterfor eachspeciesThemolecule
numberingollowstheHITRAN conventionfor moleculesdl-28,with additionalmoleculesiefinedas29-
36. Number35is usedasa dummymolecule for instancesvhereunidentifiedlines mustbe addedon
atemporarybasisduringtheinvestigationandfitting of spectra.Unlessotherwisenoted,isotoperatios
areadoptedfrom HITRAN. In several caseqnotably H,O and O3) minor isotopicand hot bandlines
areassignedeparatanoleculenumbersbecausef possiblechangesn isotoperatiosasa function of
altitudeandconsiderationsf non-localthermodynamiequilibrium.Asin HITRAN (but notJPLSMM),
isotopicalundancesreincludedin the catalogedntensities.Changesn line positionsnecessitatetly
obserationsandfitting of atmospherispectraarenotedin the discussiorbelon. The positionchanges
includedto dateare by no meansexhaustve, but are what have beendiscoreredduring the fitting of
atmospherispectrdrom the SAO FIRS-2FTSinstrumentFor somemoleculegCO,, CHy, SO, NH3,
HNOs3, H,CO,andHO;) we have implementedntensitycutoffs, indicatedin Table2, in orderto control
thesizeof thedatabaseln eachcasewe have carefullychoserthe cutof sothatthelineseliminatedare
at leastan orderof magnitudesmallerin the atmospheréhanour currentinstrumentnoiselimit. This
sizecriterionis baseceitheron SAO stratosphericneasurementsf thespecier (in thecaseswherewe
areunableto measurghespeciessuchasSO, or NH3) uponcalculationsisingmodeledconcentrations.

We maintainboth random-accesandsequential-accesgrsionsof the 80-characteand 100-character
databasegswell asfiles for theindividual molecules The sequentiahccesyersionsarewhatarenor-
mally distributedto interestedusers.The sequentiabccesdiles are SAO92n.DAT andSAO92An.DAT,
n = 1-8. Thelinesarein 100cm~1 bins,where100x n is theupperlimit, in cm1, for eacHfile.



Table2: Summaryof SAO92MolecularLine Database

Mol. Number Source Notes

HO 1 HITRAN92 161isotopicspecienly.

Seetext for line positionchanges.

cCo, 2 HITRAN92 Intensity(296K) > 10-25,

O3 3 HITRAN92 666isotopicspeciesyibrationalgroundstate

N-O 4 HITRAN92,SAO Intensitiesfor v, fundamentatransitionsfrom
J.W. C. Johnsprivatecommunication1993;
everythingelsefrom HITRAN92.

CcO 5 SAO, HITRAN92 Positionsfor 12C160 fundamentafrom TuFIR work;12
everythingelsefrom HITRAN92.

CH; 6 HITRAN92 Intensity(296K) > 1027,

(o)) 7 HITRAN92, All intensitiesandpositionsarefrom JPLSMMwhere

JPLSMM available;all othersarefrom HITRAN92; all
pressure-broaderg arefrom HITRAN92. Seetext for
moredetail.

NO 8 HITRAN92 HITRAN92 only goesto 100cm 2.

SO 9 HITRAN92 Intensity(296K) > 1072,

NO, 10 HITRAN92, Strengthsaandintensitiesarefrom JPLSMMwhere

JPLSMM available.All otherstrengthsaandintensitiesaswell
asall pressure-broademg arefrom HITRAN92. Intensity
(296K) > 10723,

NH; 11 HITRAN92 Intensity(296K) > 10-2°,

HNO; 12 HITRAN92 Intensity(296K) > 10-22,

OH 13 JPLSMM,SAO All widthsarefrom the TUFIR measured 18.455cm~1
measuremer(includingtemperaturelependence).
Positionsandstrengthsaarefrom JPLSMM exceptfor
the118.455cm™ line.

HF 14 HITRAN92,SAO TuFIR positionsareusedwhereavailable? all
othersarefrom HITRAN92. Intensitiesarefrom SAO
calculationsaandwidthsarecalculatedrom the Pineand
Looney measurement®. Seetext for moredetails.

All hotbandparameterarefrom HITRAN92.

HCI 15 SAO,HITRAN92 TuFIR positionsandSAQO calculatedntensitiesare
usedupto R(11) (theseincludequadrupolesplittingsy,
HITRAN92 valuesareusedeverywhereelse.Widthsare
calculatedrom PineandLooney measurement&up to
R(10); HITRAN92 valuesareusedeverywhereelse.
Seetext for moredetail.
Chlorineisotoperatio=.7576/.2423.

HBr 16 SAO, HITRAN92 Positionsfor fundamentabelav 200cm1

arefrom TuFIR measurement$ all otherpositions
arefrom HITRAN92. Intensitiesfor therotational
fundamentahrefrom SAO dipole momentcalculation;
hotbandvaluesarefrom HITRAN92.

All widthsarefrom HITRAN92.
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Mol. Number Source Notes

HI 17 HITRAN92

Clo 18 HITRAN92

OCSs 19 HITRAN92

H,CO 20 HITRAN92 Intensity(296K) > 10-22,

HOCI 21 SAO,HITRAN92 Positiongor most(i.e., the
strongest)inesarecalculatedrom constants$n Ref. 20;
therestarefrom HITRAN92. All intensitiesandwidths
arefrom HITRAN92.

N, 22 HITRAN92 No SAO92lines;includedfor completeness.

HCN 23 HITRAN92

CH3CI 24 HITRAN92 No SAO92lines;includedfor completeness.

H,0, 25 SAO Only theRQ, (94 cm™1) andRQs
(112cm™?) subbandsarelisted. These
positionsarecalculatedrom measuredotational
constant&', intensitiesarecalculatedrom the dipole
moment?, andwidthsarearbitrarily setto 0.1.
Notethatfarinfraredpositionsin HITRAN92 are
demonstrablyncorrectandthatthese
Q branchesrenotincluded.

CoH> 26 HITRAN92 No SAO92lines;includedfor completeness.

CsoHg 27 HITRAN92 No SAO92lines;includedfor completeness.

PHs 28 HITRAN92 No SAO92lines;includedfor completeness.

031SO 29 HITRAN92, The668and686listingsarefrom HITRAN92.

JPLSMM The667and676listingsarefrom JPLSMM
(6760nly goesto 139cm™1); widthsfor 667and676
aresetto 0.07;isotopicabtundancdor 667is 0.00074;
isotopicalundancedor 676is 0.00037.

HOTO3 30 HITRAN92 HOTO; @ 112.1909— 112.1900
HOTO; @ 112.3404— 112.3402
HOTO; @ 112.3611— 112.3606
HOTO; @ 112.3930— 112.3924

o%P 31 SAO Correctedpositiong®

HO, 32 SAO, JPLSMM Whereavailable, TuUFIR-measuretine positionsare
used.Theseincludeall of FIRS-2measuredtmospheric
lines. All otherpositionsandall intensitiesare
calculatedrom JPL Hamiltonian(H. M. Pickett,
privatecommunication).

Intensity(296K) > 10724,

H,0IS 33 HITRAN92 Minor H,0O isotopomer®therthanHDO.

0.'D 34 JPLSMM 0 (14)

DUMMY 35 Usedto make dummylines(seetext).

HDO 36 HITRAN92, Linesabose theoneat 100.4901arefrom HITRAN82

HITRAN82 (they areleft outof HITRAN92 andHITRANSS6).

HDO @ 112.299— 112.298




Following arebrief description®f the parametelistingsfor eachmoleculehaving significantlydifferent
parameterghanthoseof HITRAN92.

H,O

Theentriesfor the mainisotopomeiof H,O areessentialljthe sameasHITRAN exceptfor four transi-
tions, includingtwo from the (010) hot band,which fall in the FIRS-2fitting regionsfor transitionsof
othermolecules.Thesefour lines arefoundto have frequenciesvhich are significantlydifferentfrom
theHITRAN listing, whichcausegroblemsn thenonlineareast-squareftting of stratospherispectra
in theseregions. We have adjustedhe frequencie®f thesedlinesto matchtheir positionsin the FIRS-2
data.Basedon our ability to calibrateatmospherispectraandcomparisonsvith lineswhosepositions
areknow to extremelyhigh accurag (e.g.,HF andHCI), the uncertaintiesn the SAO positionsare es-
timatedto be 1-2x 10~% cm™!, exceptat the highestwavenumberegion wherethe signalto noiseratios
obtainabldn the spectrdimits the determinatiorto ca.10~-3 cm1. Thesechangesanalsobejustified
by comparingthe adjustedrequenciesvith the resultsof obtainedfrom differencesn the H,O enegy
levelspublishedby Toth 1! A systemati@xerciseof recalculatingheH,O rotationalpositionsromthese
enegy levelsshouldremedymary of thesefrequenyg differencesandshouldbedonein the nearfuture.
To date thechangesreasfollows:

Transition HITRAN92 SA092 Toth
V4 Q/ V! Q//
(010) 54 (010) 515 101.3197 101.3236 101.32363
(010) 331 (010) 2,9 163.9602 163.9650 163.96507
(000) 10,3 (000) 10s4 178.9045 178.9071 178.90699
(000) 1311 (000) 13;1» 204.5760 204.5750 204.57432

Dueto uncertaintiesn the pressuréroadeningcoeficients, only weaktransitionsof H,O are usedfor
atmosphericetrievals with the FIRS-2data.

N2O

Recentaboratorymeasurementsl.W.C. Johns privatecommunication1993)revealeda significanter

ror in intensitiesfor thev, fundamentabandof N,O in HITRAN. TheHITRAN intensitiesaresystem-
atically too high (by a few percentlanddo not includeHerman-V¢llis factors which aresignificantfor

N>O. Thedifferencedetweerthe HITRAN andJohnsntensitiesareasgreatas30%in somecasesThe
estimatecerrorsin the Johnsintensitiesareabout1%. Sincemostof the transitionsusedfor retrievals
from dataof the FIRS-2instrumentarein the P-branctof thev, fundamentaband,wherethe Herman-
Wallis factorsdecreasehe relative intensities,useof the Johnsintensitiesincreasesetrieved FIRS-2
N2O mixing ratiosby about10%,whichis greaterthanthe sumof all errorsfrom FIRS-2N,0 retrievals
excludingline parameteerrors.For thehotbandsjntensitiesareleft atthe HITRAN values;ithey aretoo

weakto beobseredin theatmospheratpresentandwerenot measuredby Johns Becausef thehigh

sensitvity of the FIRS-2instrumento atmospheridN,O andthe dependencen pressure-broadenings
shavn in Tablel, laboratorymeasuremerdf moreaccuratepressurédroadeningoeficientsfor thev,

bandwould be of greatvalue.

CO

Highly accurateTuFIR measurementsf the frequeng positionsexist for rotationaltransitionsin the
vibrationalgroundstateof CO .2 The uncertaintiedor theselinesarelessthan10-6 cm~? for the most
intensdinesand10-° cm™! in theworstcaseor thelinesincludednere.Thesearenotcurrentlyincluded
in HITRAN, but areaddedto SAO92 becausghey arethe bestvaluesavailable. Thesetransitionsare



tooweakto beobseredby the FIRS-2instrumenin theatmosphereVibrationalhotbandline positions
andall intensitiesandpressurdroadeningoeficientsaretakenfrom HITRAN92.
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The intensitiesand frequenciedor 1800 have recentlybeenrecalculatedor the JPL catalog. The
intensitiesn HITRAN werefoundto bein errorby asmuchas10%. We thereforancorporatehevalues
from the JPL catalog.For thosetransitionsotlistedin the JPL catalogncludingthe otherisotopomers,
HITRAN valuesare used. In all casesthe pressurebroadeningparameterérom HITRAN are used.
Accuratebroadeningcoeficientsfor O, areavailablefor only afew lines® A systematicstudyof these
coeficientswould be valuablesinceO, lines canbe usedfor validationof the retrieval algorithmsfor
boththe FIRS-2instrumentandthe IROE instrument:314

NO>

JPLSMM is usedfor NO, lines below 200 cm~! for mostly historical reasons.Before the releaseof
HITRAN92, only transitionsbelov 100cm™ wereincludedin HITRAN. We thereforehave relied on
the JPL listing for NO, transitions.Higherfrequeng NO, transitionswhich agreewell in positionand
strengthwith the JPL listing arenow includedin HITRAN (HITRAN92). All SAO92transitionsabore
580cm! arefrom HITRAN92. The pressuréoroadeningcoeficientsaresetto 0.067cmt atnt? as
listedin HITRAN92. This valuehaslittle effect on atmospherigetrievals dueto the weaknes®f the
atmospheri¢ransitions.

OH

The JPLSMM positionsand strengthsare usedfor OH (exceptfor the lines at 118.455cm™1) since
they are more accuratethan HITRAN (2x10~° cm™! or betterfor the stronglines) and arein better
agreementvith atmosphericspectra. The TuFIR measuredpositionsfor the 118.455¢cm? lines are
includedbecausehey arethe bestavailable measurementsyith uncertaintief 1x10°% cm™.” The
pressurebroadeningcoeficient hasbeenmeasuredaccuratelyfor only the 118.455cm ™ transition’
Thisvalueis usedfor all theotherlinessinceno otherdataexists. Measurementsf pressurdaroadening
parameterfor the othertransitionsvould beof greatvaluefor the FIRS-2datasincemary linesareused
in theretrieval of atmospheri®©H, all of which shav somedegreeof saturation.

HF

The positionsfor therotationallines up to R(4) comefrom high accurag TuFIR measurementsAddi-
tional, lower accurayg, positionscomefrom HITRAN. Line intensitiesare calculateddirectly from the
dipolemoment:® with a smallcorrectionsothattemperatureorrectionof theintensitiesvhich approx-
imatesthe rotationalpartition function as proportionalto T will give the exactvalueat 230 K, which
is an averagemid-stratospheritemperature The pressuréoroadeningparametersire calculatedo be
consistentvith the measuredaluesof PineandLooney® for the vibrationalfundamentaband:for the
80characterersionof thedatabasewheretheline dependentemperatureoeficient, n, is notincluded,
n is assumedo be 0.67 andy(296) is setto give the correctwidth at 230K (the averagestratospheric
temperature)for the 100 charactern andy are exactly the valuesfrom the PineandLooney measure-
ments. Lines not measuredy PineandLooney retainthe HITRAN pressurébroadeningvalues. The
HITRAN92 pressurdroadeningoeficientsarenot updatedrom thevaluesusedin HITRANS86.

HCI

HCl is treatedn afashionsimilarto HF. HereTuFIR measuregbositionsupto R(11)areincluded(these
includequadrupolesplittings)?* Intensitiesarecalculateddirectly from dipole momentmeasurement$
andincludea correctionfactorfor partitionsumsasfor HF. Pressurdroadeningoeficientsaretreated
exactly the sameasfor HF, wherethe PineandLooney measurement® areusedwhenapplicable.



HBr

Line positionsbelav 200cm™* arecalculateddirectly from TuFIR measuredotationalconstants® and
intensitiesare calculatedrom the dipole momentt® All othertransitionsaswell asall pressureoroad-
eningcoeficients,arefrom HITRAN92.

HOCI

Positionsfor mostlinesarecalculatedrom constant®btainedrom recentmeasuremem8 which have
yetto beincludedin HITRAN. Strengthandpressurdroadeningvidthsarefrom HITRAN92. Positions
from all otherlines(J>50,K, >6, a-typeQ-branchandAK ;=3 transitionsarefrom HITRAN92. These
lattertransitionsaretoo weakto beobseredin the atmospheravith existing instruments.

H,0,

We haveincludedonly theRQ, (94 cm™1) andRQs (112cmt) bandswhich have recentlybeenmeasured
(Ref. 21 and J.-M. Flaud, private communication,1991). The intensitiesare calculateddirectly from
dipole momentmeasurements. All the othertransitionsaretoo weakto be obserable by ary current
atmospherigechnique.It shouldbe notedthatthe H,O, transitionscurrentlylistedin HITRAN92 do
not correspondt all with thislisting, andshouldbe correctedn the next HITRAN release.

O3 minor isotopomer s (referredto asO31SOin database)

Theseare separatedrom the mainisotopomertto accountfor possiblealtitude dependencef the iso-
topomerratio in the stratosphere The isotopomerscontainingone 180 are extractedthe HITRAN92
listings. Theisotopomergontainingone'’O areextractedfrom JPLSMMsincethey arenotincludedin
HITRAN92. For theseisotopomersthe pressuréroadeningoeficientsaresetto 0.07cm* atnt?! (a
typical valuefor the mainisotopeof Oz). This valuehasilittle effect of atmosphericetrievals sincethe
atmospheridines aregenerallyvery weak. The isotopicabundanceor the 667 and676 speciesareset
to 0.00074and0.00037 respeciiely, from the JPLSMMchoicefor relative isotopicabundances.

O3 hot bands (referredto asHOTO3in database)

Theseareseparatedrom the fundamentatransitionsto accountfor ary possibleeffect from nonlocal
thermodynamicequilibrium. The listings are essentiallythe sameas HITRAN92 with the exception
thatthe positionsof a few lines have beenshiftedto agreewith their obsered positionsin the FIRS-2
atmospherispectraaswith H,O, the FIRS-2positionsareaccuratdo 1-2x10~* cm~1). Thediscrep-
anciesare now very small dueto mary improvementsin the Os listings betweenthe HITRAN86 and
HITRAN92 releasesThe changesreasfollows:

Transition HITRAN92 SA092
Vv Q/ V! Q//
(010) 411329 (010) 401228 112.1909  112.1900
(010) 341420 (010) 331327 112.3404  112.3402
(010) 20164 (010) 1955 112.3611 112.3606
(010) 271513 (010) 26141» 112.3930 112.3924

o3P

As this is not a HITRAN molecule,the listing includedherecomescompletelyfrom the literature??
Sincethesetransitionsare weak, the pressurébroadeningcoeficients are not significant,anda typical
valueis used 0.05cm 1 atn 1.

HO;



This moleculeis notin HITRAN92. Positionsand strengthsare obtainedfrom calculationsusingthe
JPLHamiltonian(H.M. Pickett, privatecommunication)andpositionsaresubstitutedvith TUFIR mea-
surementsvherethey exist (K. Chanceunpublisheddata;this includesall the lines currentlyusedfor
atmosphericetrievals with the FIRS-2data).

H»0 isotopomer s containing 1’0 and 80 (referredto asH20ISin database)

Theselistings are the HITRAN92 values,but have given a separatenoleculenumberto accountfor
possiblealtitudedependencef theisotopomeratios. As with themainisotopomenf H,O, asystematic
recalculatiorof the transitionfrequenciegrom the enegy levels of Toth?* would improve the positions
for thislisting.

O,!A (referredto asO21Din database)
Thisis notin HITRAN92 andtherefords obtainedrom JPLSMM.Pressurdroadeningoeficientsare
arbitrarily setto 0.04cm~* atnt?, atypical O, value.

HDO

HITRAN92 only containsHDO transitionsup to 100.4901cm*. All of therotationalHDO transitions
above this are missingfrom every HITRAN releasesince HITRAN82. Therefore,we appendedhe
valuesfrom this older HITRAN releaseabose 100.5cm™! to our HDO listing. The position of one
transitionhasbeenshiftedto corresponavith its positionobseredin the FIRS-2data:

Transition HITRAN92 SA092
VI Ql VII Q/I
(000) 734 (000) 633 112.299 112.298

DATABASE FORMATS

80 Character Database. Line positionsarenow all in the F10.6format, to keepincreasedaccurag
abase 100cmt. Theformatis an“old AFGL” one(seeRef. 1 for detailson quanturmumbers):

F10. 6 1PE10. 3 F5.3 F10. 3 2A8 2A9 4X 1 4 I3
a b c d e f g h

a. Position(cm™)

b. Intensity(cm, at 296 K)

c. Air pressure-broadergrcoeficient (HWHM, cm~1 atnm 1)
d. Lower stateenegy (cm™1)

e. Vibrationalquantummumbers

f. Rotationalelectronicandhyperfinequanturmumbers

g. HITRAN isotopecode

h. Moleculenumber

Notethatportionsof e-garemissingfor somenon-HITRAN transitions.

100 Character Database. This is in the currentHITRAN format (seeRefs. 1 and 2 for detailson
guantumnumbersandindices):



2 11 F12.6 E10.3 E10.3 F5.4 F5.4 F10.4 F4.2 F8.5 13 13 A9 A9 3I1 312
a b c d e f g h [ i k I mn o p

a. Moleculenumber

b. Isotopenumber(1 = mostalundant.etc.)

c. Position(cm™1)

d. Intensity(cm, at296 K)

e. Transitionprobability (Debye)

f. Air pressure-broadergjreoeficient(HWHM, cm™t atnm 1)

g. Self pressure-broadenirapeficient (HWHM, cm™ atnr1)

h. Lower stateenegy (cm™1)

i. Coeficientof temperaturelependence, for air-broadenedHWHM (y = yp x (296/T)")
j. Eitherthe pressureshift (cm™t atnm2) or line-couplingcoeficients
k. Upperstateglobalquantandex

I. Lower stateglobalquantaindex

m. Upperstatelocal quanta

n. Lower statelocal quanta

0. Accurag indices

p. Indicesfor lookup of references

We useonly fieldsa-jin our“100 character”-styldiles.
AVAILABILITY OF SAO92

The SAO92 databasés availableusingftp, uponrequesto K. Chanceor K. W. Jucks.Magnetictapes
(9 track or Exabytecartridgestanbefurnishedunderspecialcircumstances.
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