«Omnrika atMocdepsl 1 okeanar, 20, Ne 9 (2007)

YIK 535.33/34

A.®. Kpynuos, H.®d. 30608

O B0O3MOKHOCTH 3KCIEPHUMEHTAJbHOTO HAOJII0IEHHS
OT/IeJIbHBIX BpallaTeJbHBIX JUHUII JUMepa BObI
B paBHOBeCHOII ra30Boii ¢a3ze

Hucmumym npuxaaonou pusuxu PAH, . Huxnuii Hoezopod

IToctynua B pepakimo 5.06.2007 r.

OéCy}KL[ZleTCH BoIIpocC O H606XO/IHMOCTH Haé,’IIOI[eHI/IH OTAEJbHBIX CIIEKTPAJIbHBIX JTITHITT AnMepa BOAbI B paBHO-
BECHOIT Ta30BOIT (1)2136 JJId pelieHnd BOIIpoCa O POJIN AUMEPHOTO IIOTJIOIEHIA N3JIYy4eHUA B aTMoccpepe 3eman. Pac-
CUNITaHbI THTEHCUBHOCTH C€PUN BpalllaTeJIbHBIX IIEPEX0A0B MEXKIY ET-COCTOHHHHMH B MHJIJIHMeTpOBOﬁ obJ1acTit JUTITH
BOJIH. PaCCMOTpeHbI JOCTUKHUMbIE YYBCTBUTE/JIbBHOCTII CIEKTPOCKOIINMYECKOTO SKCIIEpUMEHTa B NPUMEHEHNN K Pe3o-
HATOPHOMY CHEKTPOMETPY HOBOI'O THUIIA U PAaJHOCHEKTPOMETPY C aKyCTHYECKHUM AETEKTOPOM [IJIA Haé.’IIOL[eHI/Iﬂ pac-
CcUNTaHHBIX JuHNii. [TokazaHa BO3MOXKHOCTD n3MepeHusa KO3CI)(1)I’I].[I’I€HTZI TorJiomeHnda n mapaMeTpa YIINpeHud daB-
JieHIleM OT/eJIbHOM JIMHIN JAuMepa BO/bl C U3BECTHBIMII KBAaHTOBbIMU YUC/JAaMI IIepeXoJa B PaBHOBECHBIX YCJIO0BUAX.

[Tpeasoxenne o BO3MOKHON POJIM AMMEPOB BOJIbBI
B M3GBITOYHOM TIOTJIONIEHUH U3JIydeHUus arMmocdepoit
3emau 6bLT0 caerano Gogee copoka JerT Haszam [1].
Arto mpeasokeHre OBLIO C WHTEPECOM BCTPEUYEHO Ha-
YYHBIM COOGIIECTBOM W BBI3BAJIO BOJIHY HCCJIEOBAHUI.
B gacTHOCTH, B XOJIOIHBIX CBEPX3BYKOBBIX MYYKaX Ha-
6.T01a/IcT MUKPOBOJTHOBBIN CIEKTp AuMepa BoAbI [2]
(XpoHo/I0THA UCCIeJOBAHUIT M BCe SKCIepUMeHTaIbHbIe
JaHHBIEe Ha BpeMs my6aukaiuu co6paHbl B [3]; HOBbIe
SKCIlepUMeHTAIbHbIE JaHHble mpuBejeHsl B [4]). ITo
MO3BOJIUIO  ONpPENeUTh CTPYKTYPY, BpaulaTeJbHble
¥ HEeHTPOGEeKHbIE TOCTOSIHHBIE, WHBEPCUOHHBIE YaCTOTBI
¥ JUIOJIbHBI MoMeHT auMepa. CoBpeMeHHbIE OIeHKH
BEJMUYMHBI SHEPTUU CBSI3U [WMEPAa W Pe3yJIbTaThl pac-
YeTa BapUAIMOHHBIME METOAMM CTATHCTHIECKON CYyMMBI
auMepa BOJBI IPUBEJEHBI B [S].

OmHAKO AWCKYCCHS O PO JUMEPOB BOIbI B Ha-
6rofatoreMcst aTMoc(epHOM TIOTJIONEHNN He TpeKpa-
maercs. [IponcxomuT 3To MOTOMY, YTO €llle HUKTO HU-
Korja He HaGIIOAAT OTHAETbHON CHEKTPAJbHON JTUHUH
auMepa BOJBI B PaBHOBECHOH Ta30Boil ¢ase, a Teope-
THYeCKWe pacyeTbl HEOAHO3HAUHbI. B arMocdepHBIX
YCIOBUSAX OT/EIbHBIE JUHUU AUMEpPA CIMBAIOTCS APYT
¢ apyroM, o6pa3ys KOHTHHYyyM. Majo TOro, 3TOT KOH-
THHYYM CJIHBA€TCS C ellle HECKOJbKNMHU (popMaMu KOH-
THHYAJIBHOTO MOTJIONIEHUs, 0OYCIOBIEHHBIMU CIEKTPA-
MU, HHAYITUPOBAHHBIMY COYAAPEHISIME MOJEKYJT, TAJTb-
HUMM KDPBLIbSIMY JHHUI MOHOMEPOB, a B YCJIOBHUIX TPH-
CYTCTBHS CTOPOHHUX ra30B, Kak, HallpuMep, B aTMoce-
pe, €llle U CHeKTPaMU KOMILIEKCOB «MOJIEKYJa BOABI —
croponnuii ras» (M., Hanpumep [6—8]). IIpu sToM Tpak-
THYeCKM HEBO3MOXKHO OJHO3HAYHOE OTJeJIeHre BKIaaa
CcOGCTBEHHO CIeKTpa AuMepa OT emle Gojee Heompee-
JIEHHON KOHTHHYAJIbHOW YaCTH TIOTJIONIEHNUS.

B atnx ycioBuax HamboJlee BAXXKHON 3aadell B
eTcs HabMoJIeHre B PaBHOBECHO! ra30Boil hase oTaesb-

HOW HaJIe’KHO UAeHTU(UINPOBAHHON JMHUY JUMepa BO-
nol. M3aMepenne koadduiieHTa NOTJIOMeHUs U ITHPUHBI
JIMHUU JUMepa € W3BECTHBIMU KBAHTOBBIMM YHC/JIAMHE
mepexojia ¥ MNP MU3BECTHBIX TEMIEpPAType U [aBJCHUN
o6pasiia 1aa0 6bI BayKHbIE HEOCTAIOIIIE CBEJEHUS [T
pacdeTa cmeKTpa AWMepa B PaBHOBECHBIX YC/JIOBUAX,
XapaKTepHBIX JIA atMocdepbl. ITO TaksKe TIOMOTIO OB
OT/Ie/IEHNI0 KOHTHHYAIbHOW YaCTH MOTJIOIEHHS U3/ Tyde-
Hus B atMocdepe. OGCyKaeHue 3KCIepUMeHTa Mo Ha-
6IOIEHUI0 OTJeIbHON JIMHUK UMepa BOJbI B paBHOBEC-
HOIl ra3oBoil ¢ase TpeGyeT OLEHKHM HAa OCHOBE HMEIO-
uxcd AaHHbIX (M PasyMHBIX IPEAIIOIOMKEHUA) BO3MOK-
HBIX YACTOT, HHTEHCUBHOCTEN M YITUPEHUIT KOHKPETHBIX
BpamaTeJIbHBIX JUHUI AUMepa, W OIEHKH BO3MOYKHO-
creil HaGII0/IeHUs STUX JTUHUN TPH TOMOIIN COOTBETCT-
BYIOIIEH CIIEKTPOCKOMITIECKON ammapaTypbl U METOINKH.

Hacrosmias craths mocBsilieHa pacyery HaJeKHO
MpeACKa3bIBaeMoil ¥ OMHON M3 CAMBIX HHTEHCUBHBIX
cepuii TMHUI MULTUMETPOBOTO BpallaTeIbHOTO CIIEKTPa
IuMepa BOJBI U 06CY>KIEHUI0 BO3MOXKHOCTEN ee HaOJIo-
JIeHUsI B TPUMEHEHUN K CIIEKTPOMETpaM MUILIUMETPOBO-
TO U CyOMWLTUMETPOBOTO [THAMA30HOB: HETaBHO pa3pa-
60TAaHHOMY PE30HATOPHOMY CIIEKTPOMETPY HOBOTO THIIA
[9] m paamocekTpoMeTPY ¢ aKyCTHIECKUM JETEKTOPOM
(PAZl) (coBpemennasa Bepcus, cM., HampuMmep, [10]).
Bri6op crekTpoMeTpoB 06YCJIOBIEH TPOJAEMOHCTPUPOBAH-
HOWl MMU HAWBBICIIEN YyBCTBUTEIBHOCTBIO NP HAGJIIO-
JIEHUU TOBOJIBHO IMUPOKUX CIIEKTPAJbHBIX JUHUHN, KaKO-
BBIMH MOTYT OKa3aThCs IUHUK JUMepa IIPU MPHEeMIEMBIX
WHTEHCUBHOCTAX. HamoMHUM, 4YTO WHTEHCUBHOCTHU JIU-
HUWIl JUMEPOB KBaJpPaTUIHO 3aBHCAT OT AaBJeHUS 06-
pasma. Pesonatopusiii ciiekrpomerp [9] paGoraer mpu
JIaBJIEHNIX BILTOTh 0 atMocdepHoro. Cmektpomerp PA/L
[10] pa6ortaeT mpu maBIeHUAX [0 ~ 5 TOpp. Bumeocmek-
TPOMETPBI JOCTUTAIOT CPABHUMON YYBCTBUTEIBHOCTH TIPH
MHOTO MeHbIuX AaBiaeHusax (~ 0,1 Topp), Ipu KOTOPBIX
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MOKHO OKHUAAThH JIHUIIh 3HAYMTETHHO MEHBIIEN WHTEH-
CUBHOCTHU CIIEKTPATbHBIX JTUHUN auMepoB. O6a ymoms-
HyTBIX cnekrpoMerpa [9, 10] Takke OIM3KH K «HyJIe-
BOMY» MpPUHIHUIY I[pHeMa CHTHAJIOB OT JIHMHUI, YTO
o6JieT4aeT BbIeAeHNE «6a30BOM JUHUW» WU ammapaT-
Holl pyHKIMY criekTpoMeTpa. OIEeHKH MOKa3bIBAIOT, YTO
B HACToOsIIee BpeMsd BO3MOXKHO CO3/laHWe dKCIepuMeH-
TAJTbHOI YCTAHOBKHU [ HaGJIIOMEHUS BpallaTeJTbHBIX
CIEeKTPaAIbHBIX JUHHUI AUMepa BOABI B PaBHOBECHON Ta-
30BO#1 (pase ¢ MOCTATOYHBIM OTHONIEHWEM CHUTHAJ-TIIYM
U J0CTATOYHOI TOYHOCTBIO AMILIUTYTHBIX U YaCTOTHBIX
u3MepeHuil.

Pacuyery BpaIareIbHOTO CIIEKTpa JuMepa BOJBI MO-
cBaiennl pa6otsl [11, 12]. Ko BpeMeHn mogBieHnss pa-
601l [11] OBLTH M3BecTHBI He BCce MOJIEKYJISIPHBIE IIa-
paMeTphI IuMepa, TO3TOMY MOKHO OBLIO JIeTaTh TOJbKO
BecbMa rpy6ble oneHkH. B pa6ore [12] paccumTsiBa-
JIach JIUMIb OTHOGAIONIAs BpaNlaTebHOTO CIIeKTpa JAuMe-
pa mpu atMocepHBIX YCIOBUSX Ha OCHOBE M3BECTHBIX
K TOMY BPEMEHH HEMHOTOYMCIEHHBIX MOJIEKYISTPHBIX
mapaMeTpoB AuMepa Boabl. [[1g Hammx meseil atu pac-
9YeThl HEJOCTATOYHBI, TaK Kak HaM TpeGyercst pacder
KOHKPETHOIi BpamaTe/IbHOM unun (TouHee, cepuu /M-
HUH, TaK KaK yCJIOBUS HAGIIOIEHUS OHOI JUHUA MOTYT
6bITh He6aaronpuaTHbl). IIpy 5TOM MBI MOEM BOC-
MOJIb30BATHCS TOSIBUBIIMUMUCS K HACTOSIIEMY BPEMEHU
KaK 5KCTIIePUMEHTATbHBIME U3MEPEHUSIMU YACTOT HECKOJTh-
KUX JECSATKOB JIMHUI IUMEPA U €T0 JAUIMOJbHOTO MOMEH-
Ta, TAaK U TEOPETHYECKNM aHAJIU30M €ro crmekTpa [2—5].

Pacdet Bcero MWILIUMETPOBOTO CIIEKTPa AUMeEPa TO-
TpeXHeMY HEBO3MOKeH M3-32 GOJIBIIOTO YHCIa OTCYT-
CTBYIOIIUX WJIM IJIOXO ONlpe/leIeHHbIX HapaMmeTpoB. O-
HAKO MOKHO TPOBECTU HKCTPATIOJISANNIO OTJeThHBIX Ce-
puil CIeKTpaJbHBIX JUHHE. Mbl BbIOpaau Hambosee
IIPOCTO ONMUCHIBAINIYIOCS cepuio uamit E7, J+ 1« J,
K =0, mauynnatonrytoca y 12,3 I'Tu, paa xotopoii u3-
MepeHbI YaCTOTHI JAEBSATH HUKHUX BpallaTeIbHbIX Tepe-
xXom0B [2—4]. UacToThl JIUHWII 3TON CEPUU MEPEXO0B
J+1«J, K=0 ana BeiTauyToro crabo acUMMeTpHud-
HOTO BOJTYKA, KOTOPBIM SIBJISIETCS TUMEP BOJIBI, OMUCHI-
BalOTCSA TOYTH TaK JKe, KaK YacTOThl BpallaTeJbHOTO
CIIEKTPA JIBYXaTOMHOU MOJIEKYJIbI, OTJIHYASICh TOJIBKO BBe-
AenueM 2(pheKTHBHON Bpallare/IbHOi KOHCTAHTDL B, g,

V= 2Ba(l)¢(] + 1) - 4D/'(J + 1)?y (1)

re g cocrosHuint E B.,gp = 6160,6011(21) MTI;
D; = 0,050079(91) MT [3].

Jl71s onpeieIeHHOCTH AATbHEANINX PACIETOB HAMU
BBIOPAHBI: YacTOTHBIHM Anama3on okoo 200 I'Tm, ymo6-
HBI 719 060MX CTIEKTPOMETPOB, JABJIeHUE TapPOB BOIBI
okoso 3 Topp U TeMueparypa okoso 270 K, mpu koto-
poil 3TO JaBJIeHWE PABHO JABJIEHUIO HACBIIIEHHBIX IIa-
poB Boabl. [IpuBomuMbie (hopMyIBI MO3BOJSIOT JIETKO
HepecuynuTaTh HeoOXOAUMbBIE MApaMeTPhl U K APYTUM yC-
jgoBuaM. OTMeTHM, 4YTO OBICTpas KOHAEHCAIMS MapoB
BOJIBI TIPU MOHIKEHUM TEMIIEPATYPBI OCTABISIET MAaJo
cBOGOBI BBIGOpa TapaMeTpoB o6pasiia MpH YCJIOBUH
JIOCTaTOMHO BHICOKOTO (10 cpaBHEHHIO ¢ aTMOC(EPHBIM )
paspelieHus.

B rabauie npuBeJieHbI M3MEPEHHbIE U PACCUUTAH-
Hble HaMu 110 (popMy.te (1) 4acTOTHI MMHMI paccMaTpH-
BaeMoW cepuu.

Hsmepennbie u pacyetnsie yactorbl (MI'ir)
+
nepexonoB auMepa Bo/pl B E (-coctostnusix ¢ K = (

[Tepexox DKCIIepIIMEHT | Pacuer
R(0) 12320,997 12321,00
R(1) 24640,807 24640,80
R(2) 36958,13 36958,20
R(3) 49271,94 49271,99
R(4) 61580,86 61580,97
R(5) 73884,03 73883,94
R(6) 86179,50 86179,71
R(7) 98467 98467,06
R(8) 110745 110744,79
R(9) - 123011,71
R(10) - 135266,60
R(11) - 147508,28
R(12) - 159735,53
R(13) - 171947,16
R(14) - 184141,97
R(15) - 196318,74
R(16) - 208476,28
R(17) - 220613,40
R(18) - 232728,87
R(19) - 244821,52
R(20) - 256890,12

MakcuManbHag OmMuOKa B MPeACKa3aHUM YacTOT
Tmepexo/IoB 3a cueT MpuBeJeHHbIX B [3] ommbok B ompe-
nenenunt B,y 1 D; cocrabiager 3,3 MIn. /lnia nac oc-
HOBHBIM SIBJISIETCS TO, YTO OMIMOKAa B TOYHOCTH TIPeACKa-
3aHHUS YACTOT JIMHUI IMOJy4YaeTcss MHOTO MEHbBINe, 4eM
olleHeHHAas HIDKe IMUPUHA JTHHUIA.

[l1s pacuera xoadpuienTa MOIJIONIEHUST MBI HC-
moJib3yeM oOBbIYHOe BbIpaskeHwue [13]:

2 2 2
o (CM71)= 8 an;nVO | Hum | (2)
s 3ckTAv '
B KOTOPOM 7N — YHCJIO AUMEPOB B 1 CMS; fm — J0JIA

UMEpOB B HIDKHEM U3 JBYX COCTOSHUII Iepexofia; vy —
IMeHTpaIbHASA YACTOTA MEPeXoda; |,,| — MaTpPUIHBIH
5JeMeHT IHUI0JIbHOTO MOMEHTa Tepexoa; ¢ — CKOPOCTb
cBera; kB — mocrognHag Bombimana; T — abGcomoTHas
TeMmeparypa;, Av — MOJIYIIHPUHA CTOJTKHOBHUTEIbHOU
JIMHUK 110 IIOJIOBUHHOW MHTEHCUBHOCTH. Bce 3HaueHuUs
pesmunH — B cucreMe CI'CE.

B pa6ote [5] mpuBesieHbl pa3iudHble SKCIIEPUMEH-
TaJdbHble W TeOpeTHYeCKUe OIeHKM KOHCTAHThI pPaBHO-
BeCHs [T Peakiuu auMepusaruu. J[as teMmeparypbl
270 K aTu ouenkm Jexar B mpegerax 0,05—0,1 atm .
[lns pacuera np Bo3bMeM HEKOTOPOE CpejHee 3HAUYEHHe
KOHCTaHThI paBHOBecua K, = 0,07 atM !, KoTopoe 6.J113-
Ko u K oreHkaM pa6oter 2007 r. [14], u paBreHue Mo-
HOMepoB Boabl P, = 3 Topp =4 - 1073 arm. Torma mis
JlaBJIeHus AUMepoB IoayuuM Pp = Kpr[ =1-10"% arm.
Koppextupys unciao Jlommuara L k T = 270 K kak
L'=3-10"1/cM®, momyumm np=L'Pp=3-10%1/cv’.

B pa6ote [5, Tabx. 4] mpuBOAATCSA pacCUNTaHHbBIE
KoJie6aTeTbHO-BPAllaTETbHbIE CTATHCTHYECKIE CYMMBI
IuMepa BOJIBI I YPOBHEH Pa3IMYHBIX CUMMeETpHil 6e3
yueTa CIIMHOBBIX CTAaTUCTHYEeCKHX BecoB. CraTmcTude-
CKMe Beca Takke IpHBeleHBI B [5, Tabm. 1]. VIx yuer

O BO3MOKHOCTH IKCIIEPUMEHTAJBHOTO Ha6Jll0[leHl/l$I OT/I€JIbHBIX BpalllaTeJIbHbIX JIMHHI AuMepa BO/bI... 773
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JlaeT 3HaueHue Ko/re6GaTeTbHO-BpanlaTeTbHON CTaTHCTHU-
qecKoil cyMMbl auMepa Qyg = 3,2 - 10% mpu T =270 K.
[loig auMepoB B HIDKHEM COCTOSIHMM Tiepexoga J =
=16« 15, K=0, Ey:

fn = 62T + 1)/0Oyrl x
x expl—hB,pp J(J + 1)/kT1=5-107. (3)

3mech YUTeHBI CTATHCTHYECKHWII Bec COCTOSIHHN E .
PaBHBIN 3, W UX IBYKPATHOE BBIPOKIEHNE.

JlMmoTbHBINT MOMEHT auMepa BoOAbI W, = 2,6 /] =
=2,6-10""® sx.-crar.en. [2], a KBaJpaT MaTpPUYHOTO
MOMEHTAa JUTIOJbHOTO MOMEHTA Tlepexo/ia, YCpeTHEeHHBIH
MO0 KBAHTOBBIM WmcaaM M, 1id mepexoja BBITIHYTOTO
c1a60 acuMMeTpuvHOro Boauka J + 1 <—[ , K=0, npu
J >>1 npubiu3utesbHO paBeH | Wonn |2 pi/ 2 [13].

[l pacuera HaM emfe MOTPeGYIOTCS OIEHKHU Ta-
paMeTpa YUIMpEHUs JUHUI AUMepa JaBJeHHEM HapoB
Bozibl. OILlEHHUM ero Ha OCHOBAHHMHU CJEIYIOUIMX CO06-
pakenuii. [Ipn CTOIKHOBEHUAX CHJIBHO MOJISAPHBIX MO-
JIEKYJT OCHOBHYIO POJIb B VIIUPEHUU HUTPaeT IUIOJIb-
JnoIbHoe B3amMozeiicteue. [lomaras (rpy6o), 4o ma-
paMeTp YUIUpeHHs TPOTOPIIMOHATEH JIUMOTHHBIM MO-
MeHTaM CTAJTKUBAIONINXCI MOJEKYJ, TOJXYINM OIeHKY
YBeJUYeHN MapaMeTpa YITUPeHNs TPU CTOJNKHOBEHUIX
IuMepa ¢ MOHOMePaM¥ BOJBI IO CPABHEHUIO C YITHPEHH-
eM JIMHUII MOoHOMepa ~ B 1,4 pasa, T.e. mapamerp yuIu-
peHus JuHUiT quMepa ~ 22—28 MT'/Topp. Hauboabimit
U3 M3BECTHBIX IapaMeTPOB CaMOYIIMPEHUs IS CHIbHO
nosisipHoit MoJtekyibl CH3CN ¢ AunoIbHBIM MOMEHTOM
~ 3,9 /I cocrasister ~50 MI'/topp [15], uro He 1po-
TUBOPEUNT BBINIENPUBEAEHHON OIleHKe. JKCIepPUMeH-
TaJbHble HAOTIOJEHUSI B PABHOBECHOM COCTOSTHUU JIM-
Huii Haubojee GJU3KOTO K AUMEPY BOJBI KOMILTEKCA
H,O—HF [16] Takske coriacyioTcs ¢ 3THM HOPSIKOM
BeJIMYMHBI yIiupenust. HaMu /11 olleHKN npUHATO 60JIb-
1ee U3 MOJIYYAIONUXCS 3HAUYEHUH AV, ~ 30 MI'i/Topp,
¥ TpU JaBJIeHWH ~ 3 TOPP TOJIYIIMPUHA JHHUU COCTa-
BUT okoJio 100 MITr.

[ToncraBass Bce 3HaueHus B OpMYyJIy IS MaK-
CHUMAJIbHOTO TOTJIONIEHUS JTMHUHU, TOJIYIUM

Oy = 4- 1078 em 1, (4)

Tak kKak MbI He 3HaeM TOYHO, KaKue TMapaMeTphbl
OIpeIeTAI0T UHTEHCUBHOCTD JIMHWIA, TO HE CTPEMUMCS
B HACTOSIIEll OIleHKe TPUBOAUTH MHOTO 3HAYAIlUX
nudp. KpoMe ymoMAHYTHIX BbIllle HeOMpeleTeHHOCTEH,
B [S5], mampumep, ykaspiBaeTcsd, 4TO ommMOKa B 3HaUe-
HuM sHeprum aucconmamuz B 50 cM ! (mpm sHeprum
auccoumaruun Dy w3 pacueroB ab initio 1230 oMY
IPUBOJUT K M3MEHEHHIO KOHCTAHTBI paBHOBecus K, Ha
26%. Tounast sKcHepuMeHTaTbHag Beqnduna Dy oTCyT-
CTBYeT, a BCe ee CYIIECTBYIONIWE OIIeHKH COJepKaT
HeotpeiesieHHOCTH Goabiiie 50 om [lpyrue ncrounu-
KU HEeOTPeNeIEHHOCTH CBSI3aHbI, HAIPUMeEpP, C BOIPO-
coM 06 ydueTe WJIU HeydeTe B CTATHCTUIECKMX CyMMax
MeTacTaGMIbHBIX COCTOAHMIA auMepa [5] u mp. OgHako
MOJIy9IeHHbIe OIeHKH MOPSAAKA BEJIUINMHBI WHTEHCHBHO-
CTH JIMHUHN y’Ke TMO3BOJIAIOT OIeHUTh BO3MOYKHOCTH WX
Ha6II0IeHNA.

Pesonaropuslit ciektpometp tuna [9] ycmeniso uc-
TOJIB30BATICS 1 HAGTIOAEHUS aTMOC(EPHBIX CIEKTPATD-

HBIX JTUHWI MOJIEKY.T BOJIBI U KHCJIOPO/Ia HETIOCPEICTBEHHO
npu atMocdepHOM MaBieHun. CpaBHeHNe PaCCIUTAH-
HOro K03 UIMenTa TOT/IOMEeHN TUHUH ~ 4 - 1078 cm!
¥ JOCTUTHYTOW YyBCTBUTETHHOCTH HOBOTO PE30HATOP-
HOTO CIIeKTpoMeTrpa 4 - 10~ em~! [9] mokasbiBaer, uTO
HaGJTII0/IeHNe OTIEIbHON JIMHUU JUMepa B YCJIOBUSAX paB-
HOBeCHS B TIPUHIIAIIE BO3MOKHO. Takas BO3MOKHOCTb
HUKOT/IA He YKa3bIBatach panee. OJIHAKO BechMa Kesa-
TeJIbHO MOBBIIIEHNE 0KU/AI0IIET0CsI OTHOIIEHUST CUTHAT-
IIyM [ JIy9IIero UCKIIoUeHns annapaTHol (byHKINH
W IpyruX Memaiomux (paktopos (HampuMmep, cOCeTHHX
JINHUI UMepa, He YITEHHBIX B PacUeTe, KOHTHHYATbHO-
rO NOIJIOIIEHM U T.I.). IIpomeMoHcTpupoBaHHasa B [9]
JYBCTBUTETBHOCTh OTHOCHUTCS K OTHOW TOYKe MO JacTO-
te. /l1a HabMOMEHUsT Ke JOBOJBHO HIMPOKOU JTUHUH
(u ee maMepenwmii) 1pe/cTaBaserca HEOOXOAUMBIM CKa-
HUpOBaHUe HEKOTOpoil o6mactu dvactor. K cuacTbio,
yJIydlieHHe YyBCTBUTETBHOCTU CIIEKTPOMETPA BO3MOIKHO.
B [9] B kauecTBe MpHEMHIKA HCHOJIb30BATICA OOBIUHBIH
CBU-getektop. Ilpu 3ameHe ero Ha CyIIeCTBYIONIe
B Hacrosiee BpeMs InSb-6otoMerpsl Ipu TeMmeparype
KUAKOTOo Tesms (6o Ha cymepreTepoIuHHbIN TPUEMHNK )
MOJKHO OKUJATh 3HAYMTETBHOTO BBIMTPBINIA B YYBCTBH-
TeapbHOCTH. Hampumep, cpaBHUBas IS ONpeneJeHHO-
CTH JE€TEKTOp ¥ TeJUeBhIil 60J0MeTp, MOKHO OKUIAATH
BBIUTPBIIIA B UYBCTBUTEJIBHOCTH OKOJIO JABYX IOPSIIKOB.

Ham tpymHo mpemycMoTpeTb Bce Hpo6JeMbI, KO-
TOpbIe OYIYT Pematbcs B XOje IKcmepuMeHnTta. BecbMa
BAJKHBIM, TT0 HAIIEMY MHEHUIO, OyJeT IPUMEHEHNEe YIKe
Pa3BUTON TEXHUKHM 3aMelleHns o6pasiia AJd HCK/IoYe-
Hug annapaTtaoi ¢pyuknum [17]. [lna mabaonenus u-
HUU JUMepa BOJABI IOTpefyeTcss HEKOTOpOe M3MeHEeHHe
METOJMKH dKCIepuMenTa 1o cpaBuenuio ¢ [9]. [[na cka-
HUPOBaHUS JUHHUN Npu aTMocdepHOM AaBieHuu B [9]
HCTOJIb30BAJICS <TIEPECKOK» C OHOMN TIPOJAOIBHOM MOJIBI
pesonaropa @a6pu—Ilepo Ha coceqHIoO0 ¥ T.A., 4TO Ja-
BAJIO TOCTATOYHO MAJBIN Iar AJd MOIydeHUsS Tpodust
JIMHAA <TI0 TOYKaM» 6e3 MeXaHW4eCKOH MepecTPOrnKm
pe3oHaTtopa. IIpu 3TOM paccTosgHme MeKIy MOTAMHU CO-
craBisuio ~ 380 M. B mpeamoraraeMoM ombiTe MHUPH-
HA JIMHUM O’KUAeTCs HAMHOTO Y:Ke atMocepHOM, U Jac-
TOTY pe30HaTopa HY)KHO OYyIeT CKAHUPOBATh ¢ MEHBIINM
maroM B mpenenax okoao 200—300 MTIm. Ilpu stom
HY’KHO Oyaer 06ecrmeduTb BOCIPOM3BOAUMOCTD CKAHU-
poBaHuA 4acTOTHI pe3onatopa Dabpu—Ilepo, HampuMep,
nepeMelleHreM OJHOTO M3 3epKaj C TMOMOIIBIO IMbe30-
npeo6pa3oBaTesisa WK JKe TeIJOBOTO PaCIIupeHusa Iep-
JKaTensd 3epkajga. Mo)KHO OKHAATh, 4TO JUHUA OyAer
HabIoaTbCsl Ha JOBOJIbHO wu3pe3aHHoM done. [lo-
BHVIMOMY, TOTPeOYIOTCST Kak 3aMellleHre o6paslia, Tak
U BapHallus ero JaBJIeHUs U TeMneparypbl. sKemaresb-
HO HabI0eHre BO3MOYKHO GOJIBINEro IHCIa CIeKTPaIb-
HBIX JIUHUIN CEpUHN I UX HAJIEKHOTO OTOXKIECTBJIEHUS.

B cmexkrpomerpe PA/l panee yke GbLia JOCTUTHYTA
TyBCTBUTETBHOCTD ~ 6 - 10719 ¢m~! [18] B o6mactu maB-
sgenuil ~ 0,1—5 Topp. Takas 4yBCTBUTEIbHOCTD JOCTHUTA-
JIach TPUMEHEHNEM JTOCTATOYHO MOIIHBIX JIaMI 06paTHO#
Boausl (JIOB), Tak Kak B 5TOM THIE CHEKTPOMETPOB
YyBCTBUTEIBHOCTD IPSIMO 3aBUCHUT OT MOIIHOCTH HCTOY-
HUKa U3JIydeHHS W Pe30HATOpHOIl (HeHacTpauBaeMoil)
sgdeiiku. B HacTosee BpeMs norydeHne MouiHeix JIOB
MPEJCTABJISIeTCS 3aTPYAHUTEIBHBIM, OJHAKO BO3MOKHO
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HCIOJb30BaHUE JPYTUX MOIIHBIX MCTOUHUKOB WU3JIyde-
HUSI W yCUJIUTeNell MUJIINMETPOBOTO W CYOMILINMET-
poBoro auamnasonoB (cMm., Hanpumep [19—21]). Ilpm
3ToM ecu MoirHocTh JIOB u3Mepsaiaach cOTHAMEM MUJTI-
JIMBATT, TO MOIIHOCTh ONUCAHHBIX B [19—21] ucrounu-
KOB W3JIy4YeHus1 Bappupyerca or 1 Bt Ha wyacrorax
~200 I'Tt 1o ~50 Bt Ha wacrorax ~ 100 I'Tr. Taxmm
o6pa3oM, U B 9TOM CJIydae BO3MOKHO TOBBITIEHNE TyB-
CTBUTEJBHOCTH, KOTOPOE MO3BOIIIO OBl TaKKe paboTaTh
C MEHBIINMHU JaBJIeHUIME o6pasiia, T.e. MpU GOJbIIEM
CIIEKTPAJIBHOM paspellleHuH. B ciyuae HCIOTIb30BaHUS
cuexktpoMerpa PA/l otnmagaer Heo6X0AUMOCTh MeXaHU-
YeCKOro CKaHMPOBAHMS JUara3oHa. MeToauKka 3aMeleHnst
o6pasma aaa cuektpoMerpa PAJL paspaborana B [22].

TakuM o6pa3oM, cpaBHEHHE OI€HOK HHTEHCHBHO-
CTH JIWHWUN TUMEPOB M UYBCTBUTEJNbHOCTH CIEKTPOMET-
POB MOKa3bIBaeT BO3MOKHOCTh TOCTAHOBKM B HACTOS-
Iee BpeMs SKCIepuMeHTa Mo HaGII0IeHHI0 OTAeTbHbIX
BpalaTeJbHBIX JUHUI IUMEPOB BOABI B PaBHOBECHOI
razoBoil ¢aze. l3MepeHne MX OCHOBHBIX HapaMeTPOB
(MHTEHCUBHOCTH W IIMPWHBI JMHUE) PEmInno Gbl OXHY
W3 OCTAIONIUXCS BAXKHBIX MTPO6JIeM B M3YIeHUH CIIEKTPO-
CKOITMYECKNX TapaMeTpoB aTMocdepbl, KOTOpoe B Ha-
cTosIee BpeMs probpeTaer GOJIBIIOE 3HAYEHNE B CBI-
31 C Pa3BHUTHEM TIOOATBHOTO AMCTAHIMOHHOTO 30H/H-
poBanusA aTMocdepbl 3eMIN ¢ KOCMUYECKHUX allapaToB
JUISL TPOTHO3a TOTO/bI M U3MEHEeHU! KJauMaTa.

Astopsl 6marogapar M.1IO. TperbsakoBa 3a moJes-
Hble 3aMeYaHus B aJpec JaHHOW CTaThH.

Pa6ota O6bLTa YACTHYHO MOAJEp)KaHA TpPaHTAMU
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A.F. Krupnov, H.F. Zobov. About a possibility of experimental observation of dimer water individual

rotational lines in equilibrium gas phase.

Question about the necessity to observe resolved spectral lines of water dimer in equilibrium gas phase for
solving problem of radiation absorption by dimers in Earth atmosphere is discussed. Intensities of a series of ro-
tational transitions between E7T states in millimeter wave range are calculated. Reachable sensitivities of spec-
troscopic experiment are discussed in connection with modern resonator spectrometer and spectrometer with
acoustic detector RAD. The possibility of absorption coefficient and pressure broadening parameter measure-
ment for resolved water dimer line with known transition quantum numbers in equilibrium conditions is shown.
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