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AnaHoTanus

IIpencrasiieno kparkoe omucaHume HOBON Tperbeil Bepcum BeHCKOl 6a3bl aTOMHBIX ITapa-
MeTPOB CreKTpaabHbIX Juauii VALD, nanHbie u3 KOTOPOii MMUPOKO MCIOAB3YIOTCS B 3BE3IHOM
CIEKTPOCKOIIUU [IPU pacuerax MOfesell 3Be3IHbIX aTMOoChep 1 aHaIu3e XUMUIECKOr0 COCTaBA.
Hapsany ¢ usmenenusmvu B popmarax 3anuceii U NPUBEIEHUEM 3aIllUCei B COOTBETCTBUE C MIPU-
aaTbiMu crangapraMun MATATS sepcus VALD3 cymecTBeHHO pacimupena 3a c9er BKIIOYeHNsT
HOBBIX aTOMAaPHbBIX JIMHUI, U [JIABHBIM 00Pa30M MHOTOYUC/IEHHDBIX JIMHUN JBYXAaTOMHBIX MOJIE-
kys TiO, CN, CH, O, FeH. Baza VALD2 ue conepxana mosiekynsapubix auauii. VALD3 asiis-
erca omHoil u3 18 6a3 JaHHBIX, BXOAAIINX B MEKIYHAPOIHBIH TTPOEKT CO3anns BupTyaanHOro
[EHTPA ATOMHBIX ¥ MOJIeKyIaApHbIX Aanabix VAMDC, koropeiii noggepxusaerca u punancu-
pyerca Esporneiickum Coro3zoM.

KuroueBble ciioBa: CIEKTPOCKOINS, aTOMHbBIE TTApAMeTPhl, 0a3bl ATOMHBIX U MOJIEKYJISP-
HBIX JTAHHBIX.

BBenenue

CoBpemMeHHbBIE 3HAHUS O MPUPOJIE KOCMUYECKUX O0BEKTOB, UX XUMUYIECKOM COCTABE,
KUHEMATHUKE, SBOIIONUN OA3UPYIOTCA B OCHOBHOM HA CHEKTPAJLHBIX HAOIIOIEHUSIX, JIJIsI
HHTEPIPEeTauy KOTOPBIX HAM HEOOXOIMMO 3HATH MapaMerphbl ATOMHBIX U MOJIEKYJIAp-
HBIX JTUHWH, GOPMUPYIOMIUX CHEKTPhI HADII0IaeMbIX 00beKTOB. CTpeMUTebHO Pa3BH-
BAIOIIASCS TEXHUKA CIEKTPAIbHBIX HAOJIOIEHUN, TO3BOIAIONIAS TOJYYIATh CIIEKTPHI C
paspematorreii cuoit R = A/AX ~100000 B mmpokoM Iuana3oHe JJIWH BOJH OT Jaje-
KOro ynabrpaduosera 10 nHdpakpacHoit 001acTh, TPEOYET COOTBETCTBYIOIIETO PA3BUTHUS
J1abOPATOPHO U TEOPETUYECKON CIEKTPOCKONNKA ATOMOB M MOJIEKys. Pacdersl mokasbi-
BAIOT, YTO CIIEKTP HOPMAJIBHON 3BE3/bI COJIHEYHOTO THUIA (POPMUPYETCS MUTHOHAMEI
CHeKTPaIbHBIX JuHuil. B Oosiee ropsiunx 3Be37aX 3TO B OCHOBHOM aTOMAapHBbIE JIUHUH,
TOT/Ia KaK B CIIEKTPAX 00JIee XOJIOIHBIX 3BE3] JOMUHUPYIOT JTUHUN MOJIeKY . B 3Be31HOi
CTIEKTPOCKOTIMY 3HAYEHIE NMEeT KAaK KAIeCTBO ATOMHBIX U MOJIEKYISIPHBIX JTAHHBIX, TAK
U KOJIMYECTBO JIMHWI C W3BECTHBIMU mapaverpamu. [[sg ydera BIAUSHUSA JTUHEHIATOTO
[IOTJIOIIEHUsT HA CTPYKTYPY 3BE31HOI armMocdepbl HeOOXOIUMO UMETH JTaHHbIE, IIyCTh U
HE OYeHb TOYHBIE, /i MUJJIHOHOB JIMHUI, TOrJIA KaK JJid MO3UIIMOHHBIX M3MEPEHHi,
HAMPUMED W3MEPEHWs JIYUEBBIX CKOPOCTEH MO BUSHUEM ILJIAHET, UJIN ONPEeIe/IeHUs
XUMHUYECKOTO COCTABA 3BE3IHBIX armMocdep HaM He0OXOAWMO 3HATH MAPAMETPHI CIIEeK-
TPAJBHBIX JUHUN C OUY€Hb BBICOKOI TOYHOCTHIO.

[TapameTps! crieKTpaIbHBIX JUHUN 3AHOCATCH B CIIENIUATIBHO CO3aHHDbIE OA3bI /TaH-
ubix. Benckas 6a3a aroMubix napamerpos ciekrpaabibix guauil (VALD), coznannas B
1995 r. n mogmepxkuBaemas rpynmnoii acrpodusnkos n3 Apcrpun, [gennn n Poccnn [1],
SABJISETCST OJHON M3 CAMBIX MCIOJIb3YEMBIX 0a3 [IJIsi CIIEKTPATBHOTO aHAJIN3a B ACTPOHO-
vun. VALD — mocrosinno passuBaiomasics basza gaHHbIX. Ee Bropas Bepcus VALD?2
nogBusiack B 1999 1. [2], B HacTOsiIIee BpeMs FOTOBUTCS TPETbs BEPCHUS.
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1. VALD3

VALD2 comep:XuT OKOJIO MUJIJIMOHA, JIMHUI MOYTH BCEX 3JIEMEHTOB MEPUOINYIECKOI
CUCTEMBI JI0 TIIECTON CTAINU WOHW3AINHU C TOYHBIMU JIJTHHAMU BOJIH, HEOOXOTUMBIX JIJIsI
CTIEKTPAIHLHOTO aHain3a, u bojee 60 MIIH. TUHWA [IJad pacuera morjomeHus. JIms Kax-
JIOTO TIepexo/ia MPUBOAATCS JITTHHBI BOJIH, BEPOSITHOCTH MEPEX0/Ia, SHEPIUU U IJIABHDIE
KBAHTOBbIE YuCja ypoBHei, dbakrTopsr Jlanme, mapamerpsl ymwupenus, 0003HAYEHUS
YPOBHEIl, UMEHA TepMOB, & TaK¥Ke CCHLIKUA Ha pabOThl, OTKYJa B3AThl BEPOSITHOCTH
nepexonos. Basza VALD umeer 3epkana B Bene, Yncane u Mockse. dna 6omee 1300
3aperuCTpUpOBAHHBIX MOJb30Barenei uz 50 crpan mupa VALD BBITOJNHSET B CpeaHeM
o 30 3ampocoB B feHb. UeThIpe THIa 3aPOCOB BLIMOJIHAIOTCA KaK depe3 BeO-cailT, Tak
U 110 3JIEKTPOHHOU moyTre.

Birarogapst HOBBIM TEOPETHYECKUM PACIETAM ATOMHBIX CIIEKTPOB, OCYIIECTBIISIEMbIM
P. Kypynewm (http://cfakub.cfa.harvard.edu/atoms.html), komudecTBo anuwmit smemeH-
TOB keje3noro nuka B VALD3 Bospacrer B 5 pa3 u o0Iee 4ncjo JIMHWA aTOMOB U
noroB coctaput 6osee 200 man. Toanko ams Fe Il 6maromapst 6osee TimarenbHoit pabore
0 KJIaCCU(UKAIUT YPOBHEH ¢ MPUBJICYEHUEM CIIEKTPOB 3BE3]1 YAAI0CH KIACCHDUITIPO-
Barb 114 HoBbix yposueii u 18000 HoBbIx criekTpasibhbix junuil [3]. Hacrb HOBbIX JuHUil
nmoka3ana Ha puc. 2. B VALD3 sxuouens! qunanu ayxaroMubix mojekyn TiO, CN, CH,
02, FeH.

Bce nepexoapt 0TCOPTUPOBAHBI O JJINHAM BOJIH B BAKYYMe U XPAHSITCS B CIIEIHAb-
HOoM cxkarom popmare. Tlosb30BaTeb MOTYYAET TAHHBIE B OJIHOM W3 TPEX CUCTEM JIJINH
BOJIH: B BaKyyMe, B BO3J/IyXe WJIM B BHJE BOJTHOBbIX uucen. B ormwanu or VALD2, rie
SHEpruM ypoBHeil XPAHUIUCD B 37eKTPOH-BOIbTaX, B VALD3 snepruu j1anel B M 1, 9410
obecreunBaer H60Jee BHICOKYIO TOYHOCTL. B orauune ot npeabiayimux Bepcuii, VALD3
COJIEPIKUT TAKIKe TOJIHOE OMUCAHWE YHEPreTUIECKUX YPOBHEH M TEPMOB, COOTBETCTBY-
foee crapgapraM MATATD. s KaxKa0ro nepexoia NPUBOAUTCS TOYHOCTh 3HAYEHUS
BEPOSITHOCTHU TIEPEX0/1a, eCJIH OHA TPUBOIUTCS B OPUTHHAIBHOM nmybaukaruu. s yno6-
CTBa IMOJIb30BATENEll PEeIyCMOTPEHA PACITUPEHHAST CUCTEMA CChLIOK HA OPUTHHATIbHBIE
nyOJIMKAye, KOTOpast BBIIAETCs TMoJb30oBaTe o B cucrteme BibTex Bmecre ¢ 3amparmm-
BAEMBIMU JAHHBIMU.

[Mpumepsnt padorst VALD3 nokaszansr Ha puc. 1-3.

[IpencraBiennble TpUMEPHI TEMOHCTPUPYIOT BBICOKYIO 3(DP(MHEKTUBHOCTD HCIOIH30-
BaHUs HOBOI Bepcuu 6a3bl Janubix VALD3 npu ananuse crekTpoB 3Be3J B IMHPOKOM
nurana3one 3(PEKTUBHBIX TEMIIEPATYD U B CMEKTPAJLHOM IHAMA30HE OT YIbTpaduoe-
Ta /10 KpacHoil n nHdpPaKpacHOil 00JIaCTH.

2. VALD3 u VAMDC

VALD ue enuncrBennas 6a3a TaHHBIX, COIEPKAIIAA TAPAMETPbI CIEKTPATBHBIX JTH-
Huil. Dra 6aza MepBOHAYAILHO ObLIA OPUEHTUPOBAHA HA ONPEIETEHHBIH KPyr 3ajad:
HCCJIeIOBAaHUE CTPOEHUS] U XUMHUYIECKOTO COCTAaBa aTMOcdep 3Be3J MEeHTPAIbHON JacTu
[JIABHON TIOC/IEIOBATETLHOCTH, BKJIIOYAS MAarHUTHBIE, XUMHWYECKU TMEKYJISIPHBIE 3BE3-
bl TTostomy VALD mHe comep:kuT mapaMeTpbl JUHUH BBICOKOMOHU30BAHHBIX 4TOMOB,
HEOOXOIMMBIE JIJIsi MCCJIEIOBAHS, HATIPUMED, COTHEYHON XPOMOChEPHI U KOPOHBI. DTH
JIAaHHBIE COZEPKATCHA B APYrux Da3ax, Hampumep B 0a3e CHEeKTPOCKOMMYECKUX JTAHHBIX
CHIANTI [4]. Ilpu uccienoBanusX MeK3BE3/HOM U OKOJIO3BE3MHON CPEbl, U3YYeHUN
aTmocdep MIaHeT U KOMET, HAOII0IAeMbIil CIEKTP KOTOPHIX C(HOPMUPOBAH MOJIEKYIISAP-
HBIMU JIUHUSIMU, OOJIBIIYI0 POJIb UTPAIOT CYIIECTBYIONIHE OA3bI, 3AHUMAONIAEC HAKOTI-
JEHUeM, CUCTeMaTn3aIneit 1 KpUTHIeCKON OIEHKO TapaMeTPOB MOJEKYJIAPHBIX JTUHUN
u cedenuii npoueccoB obpasoanus mosekys [5, 6]. Pazymeerca, kaxgaa u3 srux 6a3
JIAHHBIX OPUEHTUPOBAHA HA CrienuUIECKHil KJTACC HAY YHBIX 3384 U [IO9TOMY ABJIAETCSH
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Puc. 2. CpaBHeHWe CHHTETUYECKUX CIIEKTPOB, PACCYMTAHHBIX TI0 criuckaM JimHuil u3 VALD2 u
HOBBIM crimckam jnaui 3 VALD3 nis 38e3ast 21 Peg ¢ COTHEUHBIM COMePKAHNEM XUMUIECKIX
smemenToB u b dexTusnoit temmeparypoit 10400 K. Habmomaemprit ciekTp moKa3aH TOIKaMU
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Puc. 3. Cpasuenue nabionaemoro cuexrpa M-kapnauxa GJ 876 (V* IL Aqr) (uepuas junus
¢ cepbiM (DOHOM) C CHHTETUYECKAM CIIEKTPOM, PACCINTAHHBIM C UCTIO/IH30BAHAEM CIIMCKA JIMHU
monekyn TiO, exomamux B VALD3 (cepaa nwmaus)

HEIOJIHOM ¢ TOYKHU 3peHuns o0Iei CIeKTPOCKOINT aToMOB 1 MoJiekys. Hanpuwmep, B 6a3e
naaablx VALD 101bKO HE3HAYUTETbHOE KOJTUYECTBO JIMHUNT UMEIOT [apaMerpbl [Tap-
KOBCKOI'O YILUPEHHUs, B TO BpeMs Kak B ba3e jannbix Stark-b (http://stark-b.obspm.fr)
MIPUBOJATCS PACIETHBIE PE3YJIbTATHI MITAPKOBCKOTO YITUPEHNUS U CABUTOB JIJIsi TOPA3I0
0OJIbIIEro KOJIMIECTBA CHEKTPAJbHBIX Jimanit. OHAKO pasiaudabie (OPMATHI 3AMUCH U
XpaHEHWs JAHHDBIX, PA3JIUYHBIE MOJIH30BATE/IHCKHE UHTEPGENUCHI CYIECTBEHHO yCJIOXK-
HAIOT 110JIb30BATENI0 PadoTy ¢ drumu O0azamu. B cBg3u ¢ 3ruM BO3HHUKIIA Ues CO31AHU
nHPPACTPYKTYPBI, KOTOPas MO3BOJINAIA Obl HOJIH30BATEI0 CBOOOTHO OOIITATHCS CO BCe-
Mu Dazamu, COAepKAIMUMI HEOOXOMMbIE TAHHBIE IJIsi €10 HAYYHBIX UCC/IeIOBAHMIT. JTa,
ues ObLIa peajn3oBana B mpoekTe BupTyabHOrO MEeHTpa aTOMHBIX U MOJIEKYISPHBIX
naaabix VAMDC, nonnepxxkannom Esponeiickum CoobmecrsoM. B npoekr VAMDC,
pykoBoumbiii enrpom naydnbix ucciaegopanuii @paHiium, BXOAAT HPEJICTABATENN e~
cru crpan EC (@panuus, Pepmanus, [senus, Benukobpuranus, Ascrpus, ranus)
u rpex crpan-uapruepos (Benecysna, Poccusi, Cepbus) [7]. VALD sasiercs ouoii u3
ocHOBHBIX 0a3 mauubix npoekta VAMDC, koropsiit Oyaer o0beaunaTh 18 mpeumyiie-
CTBEHHO €BPOMEHCKUX 0a3 aTOMHBIX U MOJIEKYJISAPHBIX JTAHHBIX.

Cxema VAMDC upejcrasiena na puc. 4.

Henrpanbubiit nopran VAMDC wnaxogurcs B Ilapuxke. Yepes cuenuasibHblie
VAMDC-untrepdeiicbl 1 npoTOKO/IbI HEPeJadn JAaHHBIX [EHTPAJIbHBINA nopran Oyuer
€o06IIATbCsA, C OAHON CTOPOHBI, ¢ HoJb30oBaTeaeM (uHTepdeiic 10/Ib30BaTes), a C JApY-
roit — ¢ Gazamu gamabix (uHTepdeiic 6a3 manubix). B nenrpanbHOM mopTase Oyuer
cobpana Bca mH(OpPMAIUI O COAEPKUMOM 0a3 JAHHBIX B eTWHOM (OpMaTe, TaM Ke
Oyer MpOMCXOANTDH paciudPOBKA 3aIpoca IOJIb30BATE/Id W OTIPABKa €ro B 0a3bl,
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Puc. 4. Cxema BUPTYaJbHOrO IEHTPA ATOMHBIX U MOJIEKYAsdPHBbIX gaHabix VAMDC

—

Chianti

cozeprkariue TpebyeMbie B 3ampoce JAHHBIE, & 3aTeM COOp MOJIYyYEeHHBIX W3 0a3 JaH-
HBIX U OTIpaBKa pe3yJabTaToB 3ampoca mojab3osareio. llenrpanbubiii ceppuc VAMDC
obecrieunBaeT COXpAHHOCTh BCEX MAHHBIX B 0a3aX W OTBEYAET 32 HAIEIKHOCTH PabOTHI
Beeil undpacrpykrypsot. [Iporokos nepemaun nanubix (web-based) obecnieunsaer pe-
ryJgpHoe OOHOBJIEHME KypHasa 3amuceii cogep:xkumoro 6a3 manubix (registries), me-
peJiady 3ampocoB/maHHbIX oT Toib3oBaresis K VAMDC-nenTpy m o6patHo, a Takxke
B3aMMO/IEHCTBIE MEXK/Iy IEHTPOM W OTIeJIbHBIME Oa3amu. ZI3bIK MPOTOKOIA Mepesadn
narHbix — XML-caMocoriacoBanHoe ONMUMcaHue JAHHBIX, BKIOYAA €IUHUIBI U3Mepe-
uug, dopmarsl u T. 4. Jlng sroit nemu Beipaboran cnenmasbabiii XSAMS-dopmar
(http://www-amdis.iaea.org/xsams/index.html).

3akJiroueHne

[Ipencrasnennas TpeThs Bepcus 6a3bl manubix VALD3 asisercs gaabHeRIMM pas-
BuTHEM BeHCKOI 6a3bI AaTOMHBIX MAPAMETPOB CIIEKTPAIbHBIX JIMHWH, CYIIIECTBEHHO Y1y -
[AONIEN PEe3yIbTATHI AHAJIN3A 3BE3/IHLIX CIIEKTPOB W PACYeTOB MOjeseir armocdep
3Be3n. baarogapsa BRIOUEHHO HGOIBIIONO KOJUYECTBA paHee HEKIACCHMUINPOBAHHBIX
BBICOKOBO30YKIEHHBIX JIMHUI HOHU30BAHHOIO KEJI€3a, a TAKKE BIIEPBbIE BKJIIOYEHHBIM
IeCATKAM MUJIJIMOHOB JIMHWUH JBYXaTOMHBIX MoJeKya VALD3 moxker ycnemno npume-
HSITHCS JIJIST WHTEPIPETAINN CIEKTPOB HOPMAJIbHBIX W TMEKYISAPHBIX 3BE3] B ITHPOKOM
nurana3one 3(hdEKTUBHBIX TEeMIIepaTyp.

Pabora Bemmonnena npu (puraHCcOBOI TomAepRKe MuHICTEpCTBA 0OpA30BAaHMs U Ha-
yku P® (rockourpaxt Nt 02.740.11.0247). IIpoekr VAMDC dunancupyerca Cembmoii
pamounoii nporpammoii EC (rpant Nt 239108).
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Summary

T.A. Ryabchikova, Yu.V. Pakhomov, N.E. Piskunov. New Release of Vienna Atomic Line
Database (VALD3) and Its Integration in Virtual Atomic and Molecular Data Centre
(VAMDC).

We give a short description of the third version of the Vienna Atomic Line Database
(VALD), one of the main spectroscopic bases widely used in different astrophysical applications
such as model atmosphere calculations and abundance analysis. The changes in VALD3
concern record formats and data presentation using TAEA standards as well as the significantly
enhanced number of atomic lines and molecular lines of TiO, CN, CH, O, FeH. It is worth
to mention that VALD2 does not contain molecular lines. VALD3 is one out of 18 spectroscopic
data bases joining the international project on the creation of the Virtual Atomic and Molecular
Data Centre (VAMDC), which is supported and financed by the European Community.

Key words: spectroscopy, atomic parameters, atomic and molecular line databases.
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