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Panee 6b110 mpetoskeHo (A.D. Kpynsos 1 ap. // Onrika atmocdepst 1 okeaa. 2007. T. 20. Ne 9. C. 772—776)
71 OOHADY>KeHNS CIIeKTpa AIMepa BOALI B PABHOBECHOM COCTOSHNN HAOIIOJATh OTAEJIbHbIE BpallaTeIbHbIE JITHII
JIMepa BOJBI B MIVLIIMETPOBOM U CYOMILIIIIMETPOBOM JIHANa30HaX JJINH BOJH IIPH BBICOKOM pa3pelleHiH, 1 ObLia
MOKA3aHa JJOCTATOYHOCTh YYBCTBUTEJIBHOCTH HEKOTOPBIX THIIOB MIKPOBOJHOBBIX CHEKTPOMETPOB /I HAOMIOAEeHIT
JINHII AnMepa ¢ pacCYNTAHHBIM HaMi K03((UINEeHTOM IIOT/IoleHnd. B HacTosIell cTaTbe paccMaTpUBAIOTCSA YC-
JIOBHS TAKOTO HAGJIONEHHS OTJe/]bHOIl JNHUN JuMepa Ha (hoOHe CyMMAapHOTO IMOIJIONIEHNs U3JIyYeHnsl MapaMi BOJIbI
B MIULINMETPOBOM [nana3oHe. IlokazaHo, YTO paccunMTaHHAsg HHTEHCHBHOCTb OT/AEJIbHOI BpallaTesIbHOIl JIMHHU
JIIMepa JUIIb B HECKOIBKO Pa3 MeHbIIe MOJTHOTO KOHTHHYATBHOTO MOTJIOMEHN apaMil BOJABI I TIOTJIOIIEHNe [IIMe-
paMI BOZBI COCTABJIET OCHOBHYIO YacTh BCETO HAGMIOAAIONIETOCS HOTJIOIEHI TapaMil BOABI B MI/LTIMETPOBOM [JIa-
na3oHe. TaknM o6pa3oM, IpeJToKeHHOe HaMI paHee HAIpaBJIeHIe NCCIeOBAHMIII IPeICTaB/IAeTCS MePCIeKTHBHBIM
71 OGHAPY:KeHMs IIMMepOB BOABI B PABHOBECHBIX YCJIOBHAX, MOIBITKH KOTOPOTO BeAyTcs yxe okomao 40 Jer.

Knoueswie caosa: AUMeDp BO/Jbl, KOHTIHYaJ/JIbHOE IIOIJIOEeHe, paBHOBECHbIE YCJ/IOBUA, MIJLINMETPOBbIE BOJIHbBI.

Beenenne

YkazaHue Ha TO, YTO B BOJASHOM IIape 4acTb MoJie-
KYJI BOJBI HAXOMUTCS B aCCOIMMPOBAHHOM COCTOSTHUH,
MOJKHO HaiiTh, HanmpuMep, B pa6orax 30-X IT. MPOILIOTO
Beka [.C. Jlanac6epra, oTMedaBIIero HAJUYNE PABHO-
BECHOTO COCTOSTHWS B BOJISHOM Tlape MeKAy M30JUpPO-
BAHHBIMH U ACCOIMMPOBAHHBIMU MOJIEKYJAMHU W TMOKa-
3aBILETO, YTO U3MEHEHUe TeMIepaTyphbl Mapa IPUBOIUT
JIUIIB K CMEIeHNI0 3TOTO PABHOBECHUs, HO He NMPUBOINUT
K HOCTENIeHHOMY OCJIa0JIeHNI0 BOJOPOAHBIX CBs3eil Me-
JKIY accOIMMPOBaHHBIME MosekyaMu [1]. Bonpoc o Ha-
JIMYUU MOJEKYJI BOJBI B 3eMHOIT arMocdepe, HaXOMSIIHNX-
CS B TIPOCTEUIIEM AaCCOMUUPOBAHHOM COCTOSIHWM, T.€.
B BHUIE auMepa BOJbI, W, 60OJiee TOTO, O BO3MOKHOCTH
OGBsACHEHUA 3THM HAOM0JaeMOTO B JKCIIepUMeHTe W3-
GBITOYHOTO TI0 CPABHEHUIO C IMHUAMEU MOHOMEPOB BOJIBI
HOTJIONIEHUsT W3JIYYeHUsT MULIUMETPOBOTO M CYOMUI-
mumerpoBoro (MM u Cy6MM) amanasoHoB BOJIH GbLI
BIIepBble UeTKO mocTaBieH B 60-x rT. B pabotax Buk-
toposoii u yKepakuna (cM., Hanpumep, [2]).

[TompiTKM OGHAPYKHUTH HOIJIONIEHUE WU3JIYYEHUS
B atMocdepe 3eMu TuMepaMu BOIBI TIPEANPUHUMATIHNCH
npaktudecku ¢ 1966 . [2]. VMeercsa Takke Iesblit
psim paboT, COOOMIABIIUX O Pe3yIbTaTaX OGHAPY KEHIS
TAKOTO MOTJIONIEHUsI, HO OHW BIIOCJTEJCTBUU HE HAILIA
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MOATBep KAeHusA. K Hambosiee paHHUM, IIO-BHINMOMY,
MOKHO oTHecTH pa6otry [3], a k HambosIee M3BECTHBIM
B nocsegHee BpeMs — pabory 2003 r. [4]. [ly6iukamus
aTHX paboT, pas3meqeHHBIX 34 rogaMu, B CaMBIX BBICO-
KOPEATHHTOBBIX HAYYHBIX KYPHAJIAX CBUJETETHCTBYET
0 GOJIBIIIOM HHTEpece K 3TON mpob/ieMe, He MPOIIeIIeM
3a MoCJeJHNe COPOK JeT. [[TureabHas UCTOPHUSA HMCCTIe-
JTOBaHMI CBUETEIBCTBYET TAKJKe O TPYAHOCTU TPob.ie-
MBI, He peleHHo 0 CUX TOop.

OOGBIYHO paccMaTpUBaeTCS U MCCIEAYeTCs DKCIIe-
PUMEHTAJIBHO TOTJIONIEHUE IUMepPaMu BOJBI B atMocdep-
HBIX YCJIOBHUSX, T.€. TIPH CPABHUTETHHO GOJIBIIOM CYM-
MapHOM JaBJIeHHN Ia30B, KOTOPOE TIPUBOUT K CIAUSHUIO
OTJeTBHBIX JUHUI IuMepa BOIBI U JeTaeT TOTJIoNeHe
auMepaM¥ HEOTIHYUMBIM OT APYTUX BUJOB KOHTHHY-
aJBHOTO TOTJIONIeHNsT. PasyMeercs, B WCC/IeJOBAHUN Pac-
MPOCTPaHEHNs M3JIy4YeHUs: B atMocdepe KOHEUHOU Iie-
JIBIO SIBJISIETCSI MMEHHO W3YYeHUe IIOTJIONIEHNS B aTMO-
cepubix yemoBusx. OHAKO CIIEKTPATBHO HEPa3PeIu-
Moe CMeIlMBaHue Pa3INdHbIX BHUIOB IIOTJIOIEHHS BeChMa
YCJIOKHSET 3aJa4y UX pasIeIeHusl.

OcoGeHHble TPYAHOCTH B BBIJEJEHUNA KOHTHHYAIb-
HOIl YacTH MOTJIONIeHNs U3Iy4eHus1 atMocepoil BO3HM-
KalOT M3-32 HETOYHOCTH ¥ HEMOJHOTHI HCIIOIb3yeMon
6a3bl TaHHBIX O JUHUSIX MOHOMEpPa BOJBI, MOMAMAIONIIX
B mccaeyeMblit quanason. Haubomree TpyaHa 3Ta 3a1a-
4a JJI9 BBICOKOYACTOTHBIX o6/aacTeil cruekTpa (OITHKA).
HampuMmep, mocie mosgBiaenuss pabotsr [4] aBTopsr [S]
o6Hapy:xui GoJiee ABYXCOT HOBBIX JIMHUI MOHOME-
pa BoAbI B paccMarpmBaeMoil B [4] o6mactu crekTpa,
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cuuTaBIIeiica cBOGOJHOI OT JMHUI MoHOMepoB (3TO He
€/INHCTBEHHBIN TIpeaMeT KPUTWKU paborsl [4]; moBToO-
peHue u3MepeHUi [4] B TponmMyecKuX YCJIOBUSX, TIe
MOTJIONeHNe M3JIyYeHHus] JUMepaMH IOJKHO ObLTO OB
6BITH B 5 pa3 60JIblile, YeM B CPEJHHUX IIHUPOTAX, IOKa-
3a710 orcyrcrBEe aT0oro adpderra [6]).

ABTop pab6oTel [6] cumTaeT mMpUUMHON CBoeil He-
yaadu B OOHADPYKEHHUU AUMEPOB MMEHHO HETOYHOCTD
¥ HemoJHOTY 6a3 AaHHBIX O JUHUAX MOHOMepa BOJIBI.
CortacHO HOBeiilIeit 0630pHOI ctaThe [7] crekTpasib-
HO HepaspenuMoe JMMepHOe MOIJIONIeHne B IIEHTPax
mosoc 1,9 u 2,8 MKM Bce ke GbLIO OGHAPY’KEHO, XOTS
aBTop [7] roBopuUT 0 HEOO6XOAMMOCTH HE3aBUCUMOI
BepU(UKAIIMK 3TOTO pe3yJbTaTa W IPOBEJEHHUS AOIO0]-
HUTEJIbHBIX TIIATEJNbHBIX M3MepPEeHUil KOHTUHYyMa B JIa-
60pPATOPHBIX YCIOBUAX.

[IpyruM HampaBlIeHWeM WCCIeOBAHWUN Moria Gbl
cTaTh paccMoTpeHHas HaMu B [8] Bo3aMoskHOCTH HA6TIO-
JIeHNsI B PaBHOBECHOU Ta30BOW (paze OTAEJbHBIX Bpa-
MATeJbHBIX JUHWHA AUMepa CO CTPOTO ONpe/eTeHHbBIME
KBAaHTOBBIMU umciamMu B MM- u Cy6MM-nnana3onax.
HecMoTps Ha oueBHIHBIE 3KCIEpPUMEHTATbHbBIE TPYIHO-
CTH, JOCTOMHCTBOM TaKOTO MPSIMOTO MOAX0/a MOKET OBITh
yCTpaHeHWe HeOoTpeeleHHOCTeH, CBA3AHHBIX C pasfe-
JIeHueM BKJIAJIOB B TIOTJIONIEHIIe MOHOMEPOB, KOHTHHYY-
Ma, BBI3BAHHOTO CTOJIKHOBEHUSIMY, U COOCTBEHHO AMMe-
poB. B 3TOM OTHOIIEHUH TOJOKUTEIbHBIM SIBJISIETCS
u TO 06CTOSITEHCTBO, UTO TMOMAJAIONIAE B 9TOT JUATIA-
30H JIMHUM MOHOMEPOB HEMHOTOUHCIEHHBI W XOPOIIO
usydensl. B pa6ore [8] ObLia paccunTaHa MHTEHCHB-
HOCTb OT/EJIbHBIX BpalllaTeJbHBIX JUHUI AUMepa BOIBI
B PaBHOBECHOI Ta30Boii (ha3e W BIepBble YKa3aHa JOC-
TATOYHOCTD [T UX HAOMIOEHUST 1yBCTBUTEIbHOCTH He-
CKOJIBKO YCOBEPIIEHCTBOBAHHBIX CYLIECTBYIOIIUX MUK-
POBOTHOBBIX crieKTpoMeTpoB MM-nmamazona. B wact-
HOCTH, AT OJHON u3 Hambo/Jee WHTEHCUBHBIX CIIEK-
TPATBHBIX cepuil cuMMeTpun E koadduiment mormio-
menns B muanm R(15) y wactorer 200 TTh npu mas.e-
HUU IapoB BOJBI OK0JIO 3 Topp U TeMmeparype 270 K
OKAa3bIBaeTCs paBHBIM mpuMepHo 4 - 1078 em ! [8].

J1719 IpaKTHYecKOl IIOCTAHOBKM 3KCIIEPUMEHTA 3Ha-
YHUTENbHBIH MHTEPeC NPeICTABIsIeT BbISICHEHUE YCJIOBUI
HaGIIOIEHNST OTAETbHBIX JUHUI AuMepa Boabl Ha (hoHe
BCETO BpaIllaTeTbHO-KOIe6aTeTbHO-HHBEPCUOHHOTO CIIEK-
Tpa ANMepa W KOHTHHYAJbHOTO TOTJIONIEeHUsS, 06YCIOB-
JIEHHOTO MOHOMepaMH BoAabl (Kak B KpBLIbAX JHHHI
MOHOMEPOB, TaK W B KOHTUHYYMe, BBI3BAHHOM CTOJIK-
HoBenusaMu). Kak yske ykasbisasocs B [8], B HacTosmee
BpeMs JOCTATOYHO TOYHBIIl MPSIMON pacyeT BCETO CIIEK-
Tpa AUMepa HEeBO3MOKEeH BBUIY OTCYTCTBUS JUGO ILIO-
XOUl olpeeIeHHOCTH Psi/ia TTapaMeTpoB [uMepa, ¥ HaM
JIOCTYTTHBI JINIITH OTIeHKN Ha OCHOBE MMEIOIIUXCS Teope-
THYECKUX U HKCIEPUMEHTATbHBIX pabor. B HacTosmiei
CTaThbe PACCMOTPEHBI pe3yabTaThl HedaBHUX [9—11],
a Takke 6Gomee pamHux [12, 13] pa6oT, B KOTOpBHIX Aa-
HBI TeopeTHIecKNe W IKCIepUMeHTATbHbIe OIeHKH WH-
TEHCUBHOCTH CIeKTpa AMMepa M KOHTHHYyMa B pac-
cMaTpUBaeMoil 06JACTU U TIPET0KeHbI HEKOTOPbIe M-
TH JaJIbHENNIero MPOJIBUKEHI.

KpbLibst MHNMIT MOHOMEPOB B paccMaTpHBaeMoM
HaAMU JUaNa30He MOTYT OBITh JIETKO PACCINTAHBI U WMe-
IOT TJTAaBHBIE 3aBUCUMOCTH OT YacTOThI. B To ke BpeMs

OCTaBIIleecs MOTJIOIIEeHNEe BCe ellle ABJISETCS TPeIMeToM
uccaegpoBanuii. I[Ipu o6ueil MIaBHON 3aBUCUMOCTH OT
YACTOTHI OHO MOJKET MMETh CIIeKTpaIbHbIE OCOOEHHOCTH
(4acTh M3 KOTOPBIX MOKET SABUThCA MCKOMBIM JMCKPET-
HBIM CIIEKTPOM JAuMepa Bojbl). Bce sTu BUABI 1IOTIO-
LIeHus, pasyMeercs, HabaofaTcsa Ha (poHEe ammapat-
HOW (DYHKIIMU CLEKTPOMETPOB.

B skcmepuMenTax Mpu GOTBINNX JABICHUSIX W OIM-
CBIBAIOIIHUX WX SMIUPUYECKUX 3aBUCUMOCTAX <«KOHTHU-
HYyM» BKJTIOYaeT B ceGs KakK Hepa3pelleHHBIN CIIEKTP
JUMEPOB BOJIBI, TaK ¥ JEHCTBUTENbHO KOHTHHYAIBHYIO
YaCTh TOTJIONIEHNA, OGYCIOBJIEHHYIO, HApuUMep, IO-
rJIONIeHneM, WHAYIMPOBAHHBIM coyJapeHusiMu. B Ha-
IUX TeIIX JKeJaTeJbHO Ppas3lejJuTh STH pas3IudHble
BU/IBI TIOTJION[EHNSA, HO 5TO BO3MOKHO JIUIIb IIPU BHICO-
KOM paspelieHuu, T.e. IPU MaJbIX JaBJIeHHIX MapoB
Bozbl. COOTBETCTBEHHO JKeIaTeTbHO MMETh PacyueT CIeK-
Tpa quMepa MPHU BBICOKOM pa3pelleHnu, a He orubaio-
IIHe CIIeKTPa, KOTOpbIe 0OBITHO TMPUBOAATCS B paboTax.

CpaBHUM pe3yJabTaThl, MOJyUYeHHble HaMu B [8]
u aBTopamu pa6otsl [ 10], B KoTopoii mor.IoleHre B KOH-
THHYYMe ONpeJesioch BBIYMTAHIEM PACYETHOTO CIIEK-
Tpa MOHOMepa W3 M3MEPEeHHOTO CYMMapHOTO TOTJIOoIe-
Hus. TakuM o6pasoM, moaydennoe B [10] mortonienue
BkaoYao 1 (ycpeHeHHOe 110 YCJIOBUAM OIbBITA) II0-
TJIOIeHne JTUHUAMA COOCTBEHHO AUMepa BOIBI, daBasd,
B 3TOM CMBIC/Ie, BEPXHIOO TPAHUITY PACCIUTAHHOTO B [8]
noryonierns. [loryuennoe B [10] xKoHTHHYaTBHOE TIO-
rJIoHieHue mapamMu Bojbl B quamnasone ot 10 go 70 oM !
(300—2100 I'Tu) onuceiBaercs dhopMy.ioit

Ac = Ko (300/T)" Ph,ov?L, (1)

rae K = 3,83 (ab/xm)/(xIla - TTw)* n=8,8; T —
Temneparypa; Pi,o — JlaB/lenue IapoB BOJBI; V — Yac-
torta; L — pmamHAa Tpaccel morJomnienusa. [lomcraBiaas
B (1) ucmob3oBaBmueca Hamu B paGote [8] sHauenma
P =3 ropp = 0,399 klla, v =200TITu, T =268K
u yuurbiBasg, uro 1 gb/km = 2,3 - 1070 em !, TIOJTyYuM
mpu L =1 cM koadpdunuent morsomenus Ha Hamrei
vacrore 1,5-1077 em™'. To ecTb MCKOMBIi (paccumTan-
HbIl) MK eMHUYHON JIMHMU JIMIIb B 3—4 pasa MeHb-
Ile BCETO CINEKTPATbHO-HEPA3PEIIEHHOTO KOHTHHYYMa
(BKTIOYAA M paccMaTpUBAEMYTO JUHUIO).

Cyzas 1o cmekTpy AmMepa BOAbI B 06JACTH Tiepe-
xona R(6) y 86 I'Tu, moiy4eHHOMY B XOJOIHBIX IIyd-
Kax [15], okuaaeMble B 9KCIlepUMEHTE B PaBHOBECHBIX
VCJIOBUSIX CIIEKTPaJbHble OCOGEHHOCTH MOTYT COCTOSITH
13 HECKOJbKUX Hepa3pelieHHbIX CMEeKTPATbHBIX JTHHUI
AUMepa OJIHOTO W TOro ke mepexoma J + 1 «— J, HO
¢ paszamyabiMu K, 9TO YBEIWYUT WHTEHCUBHOCTH CYM-
MapHOW JHWHUU;, pasjefeHue Ke BKIAJ0B OTIETbHBIX
JIMHAN ¢ pa3anaabiMu K BIIOTHE BO3MOKHO, Tak Kak UX
4acTOTHI M MHTeHCUBHOCTH (B paBHOBecHOU (hase) MO-
HO paccYuTaTh MO KOHCTAHTaM, W3BECTHBIM U3 HU3KO-
TeMIepaTypHbIX u3Mepenuii [15].

CpaBHUM Telepb AaHHBbIe Halreil pa6otsl [8] emre
U C pe3y/JabTaTaMW 9KCIIEPUMEHTAIBHOTO WCCIEIOBAHIS
koHTHHyyMa B aumamazoHe 150—350 I'Tm, mpencras-
menubiME B pabore [11]. 3mauenust koadduimentosn
dopmyanr (1), momydennvie apropamu [11]: Ky ~
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~ 91078 (aB/xm)/(rTla - TT)? u n ~ 8, MO3BOJIAIOT
paccyutaTh K03 uineHT cyMMapHOT0 KOHTHHYAJIbHO-
TO TOTJIONIEHUs B TapaxX BOJbI, COCTABJISIONINI Ha Yac-
tore 200 I'Tx mpu 3 Topp u 270 K oxomo 31077 em L.
(MpbI wCTOIb3yeM [T ONEHOK HPUGIMKEHHBIE YCPe/-
HeHHble 3HAYEHUS HECKOJBKO OTJIUIAIONIIXCI MeXIy
co60il pe3yapTaToB 06PaGOTOK 110 PA3TUIHBIM MOJETSIM,
BBITIOTHeHHBIX B [11]). 3nauur, u no ganabM [11] akc-
HepUMEHTATOPY HPUIETCS MCKATh JUCKPETHYIO JTHHUIO
quMepa, B Xy/IIeM cJydae, TOJbKO Ha MOPSIOK MeHb-
HIyI0 BCEro KOHTHUHYAJIBHOTO TOTJIolleHusi. Pacuer 1o
nmauubiM [10, 11] pacxoauTtcs «Bcero» TPUMEpPHO B JIBa
pasa. Takoe pacxXoxeHWe IBYX COBEPIIEHHO Pa3HBIX
9KCIEPUMEHTOB, MTO-Pa3HOMY 06paGOTaHHBIX, HAM TIPE/I-
CTABJISETCS B HACTOAIIEE BPEMST BO3MOKHBIM.
AHATOTUIHBIM 06pa3oM MOKHO TIPOBECTH CpaBHe-
HIe pe3yJbTaTa Hamero pacdera [8] ¢ BernmamHON KOH-
THHYaJIBHOTO TOTJIOIIEHNS, TTOJYYEHHOU M0 JAaHHBIM pa-
60tel [12], Bomexmreil B IMIMPOKO UCIOJB3YEMYIO B Ha-
crosmee BpeMs B Mupe Mogeab MPM (Millimeter-
wave Propagation Model) u cocraBrsgmomeii B Hammx
YCTOBHAX 2,5 - 107 em™!, ¢ pacueToM TO W3BECTHOU
Momenmun kKoHtmHyyma CKD [13], matommMm 3HaueHue
3,4-107 em~!, a takxke c pe3y/JbTaTaMK H3MepeHus
BOJITHOTO KOHTHHYYMa B TOJIEBBIX YCIOBUSX B [HAIla-
soHe 190—260 I'Tiy [14], maromuMu 3HaYeHUS IIOIJIO-
IIeHUsl MpU IlepecyeTe K HammMM ycaoBusM oT 1,1 mo
1,5-1077 cm~!. Kak BUAHO, BCe 9TH 3HAUECHHUS KOHTH-
HYaJbHOTO TOTIOMEHNS TaK)Ke HeCKOTbKO Pa3JINIaioTCs
MeKIy co00i, HO COTJIACYIOTCS II0 TMOPSAKY BETUYHHBI.
Pa6ota [9] comepsxut pacder cmekTpa COOGCTBEHHO
nuMepa Boabl. CpaBHeHHe pe3yJibTaToB pacueToB [9]
C 3JKCIlepUMeHTAIbHBIMU pesyabTatamu [10, 11] mpu-
Bezeno B [9, puc. 12 u 13]. Pacuer [9], mosBoasiommii
TMPOJBUHYTBHCSA Jajiee B OIEHKe COOTHONIEHWS MeXIy
WHTEHCUBHOCTAMU JTHHWIA JUMepa M OCTABIIMMCI KOH-
TUHYYMOM, IIpe/ICTAB/IseT HECOMHEHHBIN MHTEPEC, XOTs
OH BBINOJIHEH OIIATh «II0 Orumbamouieii», T.e. ¢ HU3KUM
CIEeKTpaJIbHBIM paspernenueM. 19 maabHERIIero cpas-
HeHUsI HeoOXOJUMO, OJHAKO, BHAYajle PacCMOTPETh
OPUYMHBI HecorJIacusi BHYTPH caMoil pa6otsl [9], rae
Ha OJHOW CTpaHWIle IO pe3yJbTaTaM PpPacCMOTPEHHS
puc. 12 yrTBep:kaaercs, 4TO, Kak ¥ OKHJIATOCH aBTO-
paMu, auMep BOJBI OTBETCTBEH JIMIIb 32 MAIYIO 4acTh
Habmogaomerocsts B amamazone 150—400 I'Tr; xontm-
HYaJTbHOTO TIOTJIONEHNS TMapaMy BOJBI, a Ha CJIEIYIo-
neil — m3 a"anamsa puc. 13 Jeraercs BBIBOMA, YTO BO-
JIIHbIEe JUMepbl BHOCAT BA)KHBIA BKJAJ B TOTJIOIIEHUE
napaMyu BOJBI MUJLIUMETPOBOTO U3JIyYeHHs, T.e. Ipak-
TUYECKM B TOM 3Ke Auamna3one. B 3akmoueHun ke pa-
60Tl [9] TOBOpPWTCHA, UTO SKCIEPUMEHTATBHO HaO.II0-
Jlaroneecs MOTJIONIeHNe BOASHBIM KOHTUHYYMOM B MUJI-
JIUMETPOBOM JAHMAla30He MOKET ObITh BIOJHE OGbsICHE-
HO HMCKJIOYUTETHHO AMMEPHBIM TorJoneHneM. K cua-
CTPIO, YACTOTHBIE AMAMA30HBI 1O ocu abcrmec puc. 12
u 13 WMeOT TepeKpBIBAIONINECSI YYACTKH, 9UTO JaeT
BO3MOKHOCTD MX CpaBHEHHS. PaccMOTpPUM BeTMINHBI
paccuutanHoro B [9] morioleHusa auMepaMu, IIpe.-
cTaBJIeHHOTO Ha puc. 12 u 13, B 0JHOI U TO¥ Ke TOUKe
o yacrote y 300 I'Tx = 10 em~ ', Ha aroii yactore npes-
CTaBJIeHHOe Ha puc. 12 pacyeTHOe TOT/IOINIeHNEe TIPH

T=306 K u P=1,33rlla paBHgeTca NIpUMepHO
3-10~" 1B/xm. IIpu mepecuere MOTJIOMEHMS K YCIO-
BuaM puc. 13, T.e. T =297 K u P = 21,3 klla, momy-
YUM yBeJUYEHHe MOTJIONIeHns npuMepHo B 1,3 pasa 3a
cueT M3MeHeHUs1 TeMmeparypsl [9, puc. 11], a usmene-
HUe [aBJIeHHWd AacT ellle yBeawmdeHue B 256 pas, T.e.
0,1 1B/kM. B 10 e Bpemsa Ha puc. 13 ma 10 cv !
pacyeTHoe TMOTIONIeHIEe COCTAB/IAeT MTPUMepHO 3 A5,/ KM.
Kpome Ttoro, xoadppunuentsr (opmyast (1), ompeme-
JleHHbIe aBTopaMu [9] mo pesyibraTaM CBOMX PacdyeToB
u cocraprsomme Ky =7,27 - 1078 (aB,/xm)/(rlla - [Tu)?
u n = 10,67, MO3BOJLIOT PacCUUTATh TOTJIOIIEHUE IS
ycaoBuil puc. 12. PesyapTupyiomnue 3HaueHUsI Ha COOT-
BETCTBYIOLINX YACTOTAX OKA3BIBAIOTCS MPUMEPHO B Te JKe
30 pas 6oibliie, 4eM 1T PACIETHOM KpUBOil Ha puc. 12.

TakuMm o6pa3oM, TPUINHON PACXOKIAEHUS SIBJISI-
eTcs HeTpaBIJIbHOEe MOCTpoeHWe puc. 12, mpuBeninee
K IIPOTHBOPEYNBBIM BbIBogaM. Ha HameM pucyHKke, siB-
JgioneMca anamoroM [9, puc. 12], mpeacraBiaeHsl CKop-
PEKTUPOBAaHHOE pacueTHOE TOT/IONIEHWe AUMEPaMU BO-
JIbI ¥ CPaBHEHHUE ero ¢ MCXOAHBIM pacdeToM paGoTsi [9]
¥ C 3KclnepuMeHTambHbIME JAaHHbMu [11]. Kak BumHO,
narable [11] ouenb 6JM3KM CKOPPEKTHPOBAHHOMY pacye-
ty [9]. Takum o6GpasoM, IOYTH Bce M3MepPEHHOE aBTO-
pamu [11] cyMMapHOe KOHTHHYaJIbHOE TIOT/IOIIEHHE Ta-
pamu Boael B quanaszone 140—350 I'Ti mo pacueram [9]
JIOJDKHO TIPUHALIEKATh JUMepaM BOJIBI.

107! ¢ o, 2B/kM

1072

10°?

107"

10° L ' ' ' !

0 100 200 300 v, I
CpaBHeHIIe PacYeTHOrO IOIJIONEHNS JUMepaMH BOJABI C 3KC-
MepIMeHTaTbHO H3MEepeHHBIM CYMMapHBIM IOTJIOIIEHNEM Ma-
paMi BOABI 1O AAHHBIM [11]: sKclieprMeHTaTbHBIE 3HAYEHIIS
MIPeICTaBJIEHBl TOYKAMH;, HCXOJHOE PpacueTHOe TOIJIOIIeHIe
mo JaHHBIM [9] — cIuTommHasg KpHBasg; CKOPPEKTHPOBAHHOE
B HacTodmeil pa6oTe pacueTHOe IOIJIOMEHNe — ITYHKTHPHAS.
YcaoBuga coorBercTBYIOT AaBiennio 1,33 rlla m temmepatype

306 K

Taxoit ke BBIBOJ cJeAyeT U3 IPUBOJIUMOTO aBTO-
pamu [9] cpaBHeHUs UX pe3yJbTATOB pacyeTa ¢ JKCIe-
PUMEHTAIBHBIMU pe3yJIbTaTaMU, IOJIYYEHHBIMH B 00-
mJactu dactoT B auamnasone 0,3—2,7 TTi B pabote [10]
(cm. [9, puc. 13]). PacuetHoe IOrIONEHUE AUMepaMu
[9] B o6macti wactor B6msu 10 cm ! (300 ITw) maxke
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npeBocxoAuT u3MepenHoe B [10] mosHOe morsolieHue
B mapaxX BOJIbI, KOTOPOE JOKHO BKJIIOYATh U CIIEKTP
gumepos (Ha yacrore 300 T npumepHo B 2 pasa, (cM.
[9, puc. 13]); HO 9TO ONATH-TAKM TOT CIydail, KOTa,
[0 HAIlleMy MHEHUIO, MOKHO TOBOPHUTDH O COTJIACHU pe-
3YJIbTATOB pacyeTa M 3KCIEPUMEHTA.

OrMernM, 4TO BO BCeX yKa3aHHBIX paborax [9—14]
uccyaenyercss Tu60 CyMMapHOe IOTJIONIeHHne BOJSIHOTO
KOHTHHYYMa, BKJIIOUAIOI[ETO B TOM UHCJIE CIEKTPATbHO-
Hepa3pelTnMbIil B pacCMATPUBAEMBIX YCJIOBUAX CIEKTP
auMepa Boabl, m6o (kax B [9]) Takke ciamBmmiica
CIEKTp AuMepa BOAbI 6e3 BBIETEHUS €ro IUCKPETHOM
yactu. Hamu ke TPOM3BOAUTCS OIlEHKA WMEHHO [UC-
KPEeTHOW YacTH CIeKTpa IOIIOIIeHNs JUMepaMu, COOT-
BETCTBYIOIIE!l €ro OTAeJbHBIM HauboJee MHTEHCUBHBIM
JINHUAM, KOTOPasl TOJbKO U MO3BOJISIET CYIUTDh C OIpe-
JIeJIEHHOCTHIO O CYIIeCTBOBAHWM IUMEPOB BOJABI M WX
posn B aTMoc(epHOM TOTIOIEHUHN.

Takum o6pa3oM, cpaBHeHHe HAIINX Pe3yJIbTATOB,
U3J0KeHHBIX B [8] m B Hacrosmieii cratbe, ¢ pe3y/bTa-
tamu [9—14] mokaspiBaeT, 4TO paccUUTAaHHAS HAMU WH-
TEHCUBHOCTD OT/IEJIbHON JUHUK JUMEpPa COCTAB/ISIET 3HA-
YUTEJIbHYIO YacTh BCETO 3KCIEPUMEHTATBHO 3aperucT-
PUPOBAHHOTO B JaHHOM CIEKTPaJIbHOM JIUAINa30HEe KOH-
TUHYAQJIBHOTO TOTJIONEHNA. IJTO MTOATBEP)KAAeT Hall
BBIBOJ, O BO3MOKHOCTH Habmogenus B MM-nuamasomne
BOJIH M TIPU MaJOM JaBJIEHUM CIIEKTPaTbHO-pa3pelneH-
HOTO CIIeKTpa JuMepa BOJbl B PABHOBECHBIX YCJIOBUSX.
HenaBuss momnbiTka HaGMIOAEHUs IUCKPETHOTO CIIEKTpa
IuMepa BOJABI B PABHOBECHBIX ycaIoBUAX [16] MeTogamu
uH(dpPaKpacHoil CIIeKTPOCKONUY B JadbHeM HHppakpac-
HOM ¥ MH(PAKPACHOM IUANA30HAX M B YCJIOBUSX, He-
CKOJIbKO OTJIMIAIONTUXCA OT TPeTaraeMbiX HAMH YCJIO-
BHl, 3aKOHYMTACh Heynaueil. [IpoBeneHHoe BbIlIe pac-
CMOTpeHNe YKa3bIBaeT Ha GOJBIIYI0 HepCHeKTHBHOCTDH
IS Takoro oO6Hapy:keHms mMeHHo MM- m Cy6MM-
JMATIA30HOB JIJIMH BOJH ¥ MUKPOBOJTHOBBIX CIIEKTPOCKO-
NIUYECKUX METO/[0B.

BosMoxkHO, GyneT mosie3HO yKa3aTh elle Ha HKCIe-
PUMEHTAIBHYI0 BO3MOKHOCTb W3MEHEHUs BeJTMYUHBI
TOT/IONIEHNS B OTAEIbHBIX JUHUSX AUMEPOB BOJBI TPH
COXPAHEHUN CYMMAapHOTO JaBJeHHsd TapoB BoAbl. Tak,
mpu HabmogeHnn cMecu u3otomoB Boasl H,O u D,O
WHTEHCHBHOCTHU JIMHWUI KayKIOTO U3 BUIOB IUMEPOB, 06pa-
30BaHHBIX pa3IuIHbiMu KoMOmHamuamu H,O, HDO
u D,O, yMeHBIIAIOTCI B COOTBETCTBUU C TPOM3BENIEHN-
€M KOHIIEHTPAIUil COCTABIAONMNX. /laHHBIE O YHUCTe
U BUJAX 06Pa3yloOUIMXCs AUMEPOB MOXXHO HAWTH, Ha-
npumep, B [17, 18]. Tak, B cmecu 50% H,O u 50%
D,O uHTEeHCHBHOCTD JWHWNA JUCKPETHOTO CIIEKTpa /-
mepa H,O—H,O ymenbmaerca B 16 pa3: OBICTpHIT
W30TOMHBIN 0OMEH W paBHAS BEPOSTHOCTD 1T aTOMOB D
u H 3auATh M06yTo U3 IBYX TO3UINI B MOJIEKY.JIe BOIBI
TMPUBOAAT B 9TOM CJIydae K COOTHONIEHWIO KOHIIEHTpa-
nuit Moaekya H,O:HDO:D,O, pasmomy 1:2:1, T.e.
MoJekyabl HyO cocTaBISioT OHYy YeTBepTh OT BCETO
KOJIMYeCTBA MOJIEKYJ BOJBI, a KOHIIEHTpalus JuMe-
pos (H,O), npomopimoHaibHa KBagpaTy KOHIIEHTpA-
nuu HyO. KorTrHYyaIbHAA JKe 4acTh NOTJIOUIeHUs, CB-
3aHHAI CO CTOJIKHOBEHHSAMM, MOKET U3MEHHUThCI B 3Ha-
YUTETbHO MEHbINENl CTelMeHH, TaK KaK ONpeessdioniue
ee TOTeHIIMAJIbHbIEe (DYHKIUA W XUMHUSA M30TOMOMEPOB

7 Jake BpallaTeJbHble TOCTOSHHBIE PA3TMIHOTO BHIA
IUMePOB BOJBI GIM3KM MeXAy co6oit. CreKkTpsl MOHO-
mepoB H,O, HDO u D,O B MM- u Cy6MM-o61acTsax
CIIEKTPa XOPOIIIO U3BECTHBI, U UX WHTEHCUBHOCTH BEIYT
ce6s OTIMYHO OT MHTEHCHBHOCTEH JTMHUN KOMILIEKCOB.
Takoe M30TONMHOE 3aMelleHNe MOYKET OKA3aThCs T0JIe3-
HBIM TIpU OTpefleJIeHNN ammapaTHOU (PYHKIUU CIiek-
TPOMETPOB.

ABTOpBI BhIpaskaioT 6aarogapaocts POM®U (rpan-
o1 No 08-02-00733-a m 06-02-16082-a) sa wacTmuHYyIO
MOJIEPIKKY JAHHON PaGOTHI.
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A.F. Krupnov, M.Yu. Tretyakov. To the possibility of observation of millimeter-wave spectrum lines

of water dimer in equilibrium gas phase.

It was suggested earlier (A.F. Krupnov et al. // Atmospheric and Oceanic Optics, 20, No. 9, 772—776 (2007))
to observe individual rotational lines of water dimer at high resolution in millimeter and submillimeter wave
range in order to reveal a water dimer spectrum in equilibrium gas state; and a sufficient sensitivity of some
microwave spectrometers for observation of the dimer lines with the absorption coefficient, calculated by us,
was demonstrated. In the present paper we consider conditions of such observation of the dimer individual line
against the background of sum water vapor absorption in millimeter range. It is shown that calculated intensity
of an individual rotational line of the dimer is just a few times smaller that a total merged absorption of water
vapor, and that the dimer absorption constitutes a major fraction of the total observed water vapor absorption in
millimeter wave range. This means that the direction of research suggested earlier seems promising for revealing
the water dimer in equilibrium state the problem, which many researchers try to solve during last forty years.
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