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C noMoImbI0 ONTUKO-aKyCTHYECKOr0 MeTo/ia uccienoBaH 3¢ deRT TyHHelIbHOM NOHN3aUy BO3yXa, BO30yH-
JlaeMOoro MOIHBIMU OJVHOYHBIMU (PeMTOCEKYHIHBIMH UMIYIbCaMH C JOKPUTUYECKUMH IMKOBBIMYA MOIIHOCTSA-
mu. C POCTOM MHTEHCHBHOCTH Ia3ePHOTO U3TydeHus B unTepsaie ~ 0.5—20 [IBt/cm? mabmionaerca nackrme-
HYe aMILIUTY/[bl aKyCTUYEeCKOro JaBIeHHA C COOTBETCTBYIOIIVM CHUKEHUEM IOKasaTeld HeluHefiHOCTH HaH-
HOM 3aBHCHMMOCTHY. AHamu3 npolecca MOHM3aUK MOJEKYI BO3JyXa B paMKaX MoJely TYHHeIbHO! MOHM3anuu
AmmocoBa—[lenone—KpaiiHoBa mpenckasbpIBaeT JIA NaHHBIX yCIOBUI Bo3aeiicTBHA GeMTOCEKYHIHOrO la3epHO-
ro u3ny4eHusa claGoHeIWHEHHBIN POCT M HachIleHVEe BBIXOJAa OJHO3aPAJHBIX MOHOB IIPU CTENEHW MOHW3aIuU

Bo3ayxa, 6auskoit k 50%.

PACS: 32.80.Rm, 42.50.Hz, 43.35.Ud

1. B3aumopeicTBUE MHTEHCHBHBIX YJIbTPAaKOPOTKUX
nazepHbix umnynbcoB (YKHU) ¢ aToOMHBIMM U MONERY-
JAPHLIMYU Ta30BBIMU CPeJaMU JIE}{UT B OCHOBE MHOTHX
(UBMUYECKUX ABIEHUN — TaKUX, KAK TreHepaluA BbIC-
WX TaPMOHUK U aTTOCEKYHAHBIX MMIIYJIbCOB, KOTOpPbIE
IpeACTaBIAIOT GONbLIOH MHTEepeC Kak B (yHIaMeHTalb-
HOM miaHe (Hampumep, B 3afavyax Bo3Gy:KIEHUA U Jua-
FHOCTMKM OJHO- M MHOTO3JE€KTPOHHON aTOMHON U Mo-
NeKynfApHO# AuHaMuEKM [1], a Takme ropadeil MIasMel
TBEPAOTENLHON MIOTHOCTH [2,3]), Tak U B [IaHe Mpak-
TUYECKOr0 IPUMEHEHWA U3y YeHU MATKOr0 PEHTTeHOB-
CHKOr0 JManaszoHa B METPOJOTMM HaHOCTPYKTYP M HaHO-
t¢otonutorpapuu. BzaumopeiictBue YRU ¢ aTomapHsbI-
MU razaMM XOpOIIO M3YYEHO B AMAanasoHax MHTEHCHB-
Hoctu I ~ 1072-1.0 HBT/CMz, rje MPONCXOUT NePEXO]
0T MHOro()OTOHHON K TYHHEIbHOI OJHOKPAaTHOU MOHU-
3alliM aTOMOB NMpM BelMYMHAX MapaMeTpa aguabaTuy-
Hoctu Kenppmma v = /U,/2A ~ 1 (U, — norenunan
vonusauun vyactuy u A = e?|E|?|/4mw? — nouzepomo-
TOpHBIN NMOTEHNMAN IeKTPOHA C 3apALOM € ¥ Maccoit m
B JIa3epPHOM 3JIEKTPUYECKOM T0JIe ¢ HUKIMYECKON YacTo-
TO} w U HanpsmeHHOCThIO F [4]) ¢ HachlmeHreM BbIxoaa
voHOB [4—6], a Tarme B obnactu I ~ 102—10° IBT/cm?,
r7ie NPOABIAIOTCA, B YaCTHOCTH, CTa0MIM3alKA aTOMOB
B CHJIBHOM II0JI€ C TOfiaBleHueM [7, 8] U penATUBUCTCKUE
ad¢ertsr [9]. Memay Tem mpoMemyTOuHbIH AuanasoH
I ~ 1-10%TIBt/cm?, rae HanpAKEeHHOCTH 1a3ePHOTO Mo-
1A F uaMeHsAeTcA OT CyG-aTOMHBIX 0 CBEPX-aTOMHBIX
semuunn (E ~ 10°—10!° B/cm), usyyen oTHocHTenbHO
cnabo Kak 1A aTOMHBIX, TAK U IJA MOJEKYIAPHBIX ra-
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30B [4—6,10]. Tocmenumii ciydaii DpeacTaBiIfeT 0Co-
6b1if MHTEpec, MOCKONbLKY B Gosnee cinabbIX asepHBIX MO-
nax (E ~ 108B/cm, I ~ 0.11IBt/cm?) MHOrHe oTHOCH-
TEILHO NMPOCTHIE — IByXaTOMHBIE — MOJEKYJIbI JEMOHCT-
pUpyIOT HeoObIUHBIN 3¢ (PeKT nomaBlieHUA TYHHEIbLHOH
voHu3anuu (0 CPaBHEHUIO C aToMaMu ¢ GIM3KUM MO0-
TeHnuanoM vonusauuu) [10], mpupoaa Kotoporo He co-
BceM noHATHa. Hampotus, B Gonee CUIBHBIX NOJAX C
E ~ 10°B/cm, I ~ 101IBT/cm? moskHO omuzaTh Goree
YHUBepcalbHOTO0 NOBeJeHNA aTOMOB U MOJEKYyll BBHUIY
3HaYNTENbHO GOJbINEeil pONIM B BIEKTPOHHON AMHAMUKe
JIa3epHOr0 MOJA N0 CPaBHEHHUIO C KYyJIOHOBCKMM. B3zau-
MojieficTBME aTOMOB M MOJIEKYJl C CUIbHBIMY J1a3epPHBIMH
NOJIAMYU aTOMHOM HanpAMEeHHOCTH TaKKe, MOMET NPOAB-
naTbea npu ¢punamentanuu YKU B razax. B wactHocTH
M3BECTHO, YTO cpefHAA N0 00BbeMYy (HIaMEHTOB BelU-
yuna I ~ 0.1TIBt/cm? [11], ogHako mocneanue naHHbIE
NOKAa3bIBAIOT, YTO B 30HAX Pe(OKYCHMPOBKM JOKalbHbIE
anauenus I moryt mocturats 1IIBt/cm? [12], BoisbiBas
Gollee cUIbHYIO MOHM3anuIO cpeabl. IloaTomy uccremo-
BaHUe, IOHMMaHUe U ONKUCcaHue ABJEeHUA QUIaMeHTalun
B IPO3PayvHbIX CpefiaXx C Pa3iMYHbIMU arperaTHbIMU CO-
CTOAHUAMU TPeOGYIOT HOBBIX DKCIIEPUMEHTANbLHBIX U TEO-
peTHYEeCKHUX MOAXO0J0B — B YAaCTHOCTH, K M3Yy4YEHHUIO HO-
HU3alUK 3TUX CPeX.

B onamHoii pabGore MbI coobmaeM 006 ONTHUKO-
arnyctuyeckoMm (OA) uccnegoBanuu sdpderta TyHHEIb-
HOMl MOHM3aNNM MOJEeKyJl BO3AyXa B IOJe MOIIHBIX
(heMTOCEeKYHIHBIX Ja3epHbIX HMMIYJbCOB C NHKOBBIMH
MOIIIHOCTAMHY, HPHUOIMMAKAOMKUMUCA K KPUTHUYECKON
MOIIIHOCTY caMOOKYCHPOBKM B BO3[yXe, U MHTEHCHB-
Hoctamu Iy ~ 0.5—200Bt/cm? (y < 1) B pemume
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HacCbIIEHUA ONHOKpaTHON uoHM3anuu cpeabl. C yue-
ToM »3dperTta camodorycupoBiun YRKRU B Bosmgyxe
YCIOBUA 3JKCMEPUMEHTa COOTBETCTBOBANM YCIOBUAM
HOHM3alMM rasa B 30HaX pedOKYCHPOBEM B (puiaMeH-
tax. OA Meroj perucTpanuu MO3BOJUI MCIOJNbL30BaTh
CXeMy 3KCINepUMMeHTa 3HayuTelbHO Gollee MPOCTYIO,
YyeM Macc-CleKTPOMEeTPUYECKHEe CXeMbl C aTOMHBIMHU
WO MOJEKYJIAPHBIMM My4YKaMM B Mpe[lIecTBYIOMNX
ucclefoBaHuAX.

2. B namux OA uccienoBaHuAX KMCNOJIb30Balach SKC-
nepUMeHTalbHasA ycTaHoBKa (puc.l), BRiloyaiomasn B ce-
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Puc.1. Biok-cxema 3KCIepMMeEHTalbHOW YCTAHOBKM [If
ONTHKO-aKYCTUYECKUX WCCIENOBaHMH (EeMTOCEeKYHIHOro
nasepHoro Bo3Gy:jeHus rasoB. (a) OA curnansl B Bo3my-
xe mpu I ~ 1.31IBr/cm® (cnmomnan aunua) u 18 IBt/cm?
(wrpuxopaa auHusa); (b) CHUMOK mpollefmIero lasepHo-
ro M3mydeHHA B faibHe# 3o0He (45cMm) 3a oxycom mpu
I ~ 5TBt/cm®

6f IPOTOYHBI PeakTOP C BCTPOEHHOI CUCTEMOI akyCTH-
YeCKOH perucrTpaunuy U cucTteMoil (oToBo30y:KeHUA ra-
30B OAMHOYHBIMU MMIYJIbCAMHM THTaH-candupoBoOro Ja-
sepa (ABecta IIpoerT) ¢ AnuHOM BomHBI T44HM, AnU-
TelbHOCTBIO Ty /5 OKONO 120 e (ua monmyBbIcoTE) U 3HED-
rueit 1o 8 M B TEMyy mMonme. JlazepHble uMmynb-
cbl (DOKyCHpOBalWCh B MATHO JUaMeTpPoM (Ha ypPOBHe
1/€?) 2wo ~ 12MEM (cormacHo pacueTaM M U3Mepe-
HUAM abiAnuY NOBEPXHOCTH KPEMHUS) HENOCPEACTBEH-
HO Mepej Mbe30odieKTpudecKuM maaTunkoM MiniWAT-
2 [13]. JNeKTPUYECKUI MMIYIbLC C JaTYMKa IoJaBal-
cA Ha 50-oMHBIM Bxox nudposoro ocuumnorpaga TDS-
2024 (Tektronix), 3anycraBueroca UMIYJIbCOM C GbICT-
poro ¢otoanoga DET-210 (Thorlab), 3acBeunBaemoro
cnabeiM nasepHbIM GiukoM. B manHOM ucciefoBaHUU
B KayecTBe ra3oBoii cpelbl MbI Gpanu QUILTPOBaHHBIN
aTMoc(epHbIii Bo3ayx (BCIeJCTBUE ero U3BECTHON KpH-

THUYECKON MOIHOCTU caMOporycupoBKU Wy ~ 3[BT
[14]) ¥ wucnonb30Bamy OTHOCHTENBLHO HU3KHE B3HEPrUu
nazepHbix umnynbcoB (< 0.4 M, nUKOBaA MOIIHOCTH
Wo < 3T'BT), uto no3Bonsno chokycupoBaTh lasepHoe
U3Iy4yeHUue 10 UHTeHCUBHOCTHU ~ 0.5—20 l'IBT/CM2 Heno-
cpeacTBeHHO B (poKanbHOI obnacTu 6e3 (unameHTanuu
(npuHATO cuMTAThH, YTO B pUNAMEHTAX AOCTUraeTCA 3Ha-
YUTENbHO MeHbIllee (QUKCHPOBAaHHOE 3HAYEHUE WHTEH-
cuBHocTH M3nyvenus I < 0.11IBr/cm? [11]). Hanporus,
npu 3HepruAx umnyiabcos Beime 0.4 Ml (Wo > Werit)
MBI HaGnoganu — o Mepe pocTa UX SHEPruu — eIUHUY-
HbIe U MHOKECTBeHHbIE (UIaMEHTHI, CONPOBOMAaBLINE-
cA BBIXOJIOM MONUXPOMATUYECKOTO U3TYUYEeHUA KOHUYEC-
KO AMUCCUU, CYNEPKOHTUHYYMa U BBICHIUX MapMOHUK.
Tem He meHee, mame mpu Manbix 3Hepruax YRKMU, or-
BeYaoMNUX TOKPUTUYECKUM NMUKOBLIM MOIIHOCTAM, NpPU
pacueTe NMUKOBONH MHTEHCHBHOCTH H3NIYYeHUA B (ORY-
ce MbI yUUThIBalIU 3P(PerT ero yacTUUHON caMooKycHU-

poBEk# [15]
2W, Wo \ "
Iy =220 (1 - 20 1
7 Tw? ( Wc,it) ’ (1)

r7ie BTOPOil MHOMHUTEIND B IPaBOii YacTH OTBEYaeT 3a ca-
ModorycupoBry YHRU ¢ momuocThio Wy.

3. B nmpoBenennbix uccremgopanuax OA curuanel pe-
TUCTPUPOBANUCh NPU Pa3IMYHBIX 3HAYEHUAX NHUKOBOM
untencuBaoctu YRU Iy ~ 0.5—20 IBt/cm?, nocturny-
ThIX MPHU MOCTOAHHOM (POKYCHpPOBHKE MyTeM ocnableHusn
SHEPruy UMIYILCOB C MOMOIIBIO 0TPaMATENbHOrO M0~
pusanuonHoro ociabutensa. Peructpupyemeie OA cur-
Hallbl UMY BUJ NPAaKTUYECKM MOHOMOIAPHBIX UMILY/Ib-
COB [aBleHHA CaTHUA ¢ aMIIUTYRoi Peomp (puc.l,a),
oTpajas, COrIacHO NPEAUIeCTBYIOUNM HCCIeJOBaHUAM
[16], akycTHuecKylO peraKcalyio HarpeToro BO3AyXa
B (poranbHOM 00beMe mocle cy6-MUKpOCEKyHIHON Tep-
Manu3alnuy MOTIOIEHHOM PHEpruu lasepHOro U3Iyue-
uua (npu 3navenmax I < 20IIBt/cm? - c obpaso-
BaHUWEM yJIapHOW BONHBI; CM. MOfABIeHHe (a3bl pas-
pestenus Ha puc.la). B yraszanHoMm puanasoHe MH-
TEHCHBHOCTH H3JIy4eHUf 3aBUCUMOCTb Peomp(lo) BHa-
yane pacter cnabonenuneiino (o< I37, mo cpaBHeHuIO C
ochfll npy MHOrOGOTOHHO!N HMOHU3ALUK MOIERYN KHC-
nopoja M a3oTa), a 3aTeM NPUGIUAAeTCA K HACHILEHHIO
(puc.2). CoOTBETCTBEHHO, BCIEICTBHE BBHICOKHUX — IO-
panka “aTomusix” (= 35IIBt/cm? [17]) — snavennit I,
HCNONB30BaHHBIX B HacToAMLlel pa6oTe, MOKHO NpEAINO-
J0MUTh HacklmeHue ammautyasl OA curHana ¢ poctom
Iy 6naronaps Bricokoii (Gnuskoii &k 100%) crenenu nouu-
3al1¥ MOJERYJ BO3AyXa B €AMHCTBEHHOM IICEBIONUHEM-
HoM (¢ yueroM camodorycupoBku) ¢oryce. Bricoras
cTeneHbh MOHU3AlUU BO3AYyXa HE3aBUCHMO MOJTBEPHAa-
ercA obpa3oBaHUEM ONTUYECKU KOHTPACTHOUN lazepHOi
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Puc.2. 3aBucumocth ammautyasl OA curHana gaBleHUA
Peomp oT Ip B ABOHHBIX JorapupMuyecKMX KOODAMHATAX
log Peomp — log Ip. IlpAmas n1uHUA NMOKa3bIBaeT yTIOBOM
HakIoOH S 3aBUCMMOCTH npu HUIKHUX I

HCKPbI C OTpULATENLHON Bapuanueil MoKasaTelf mpe-
nomuenua 6n ~ —Nplas/2Nerit(7448M)~ —1072 ana
INIOTHOCTH BO3ZYUIHOM MIa3Mbl Nplas, GIM3KOH K MIOT-
HocTu Monekyn B Bosgpyxe (3 - 10'%cm~3), u wpuru-
YECKOI NIOTHOCTU MNIa3Mbl HA [ANMHE BOJHBI 744 HM
Nerit (744 um)~ 2 - 10 em—3. B pesynbTaTte ontudecku
KOHTpACTHasA BO3AYLIHAA MJa3Ma Bbi3bIBaeT pedpakiuuio
WM paccefHre HAa HUX BO3GYMOalOIUX (eMToceryH-
HBIX Ja3€pPHBIX MMIOYILCOB C AOKPUTHYECKON MOIIHOC-
Tbi0 (puc.1b). Bmecrte ¢ Tem, npu CTONL BHICOKMX 3Ha-
yenunx Iy BcaeacTBUe caMODOKYCHUPOBKU M MOIYNALU-
oHHoil HeycToiunBocTu YRU MosxHO ounath GopMu-
pPOBaHUA B MONEPEYHOM pachpejeleHu WHTEHCUBHOCTU
Na3epHOr0 U3NYUYEHNA HECKOIbKUX KOHKYPUPYIOLUINX He-
auHeiiHbIX (orycoB (“ropAaumx Touer”) [18] c cymecr-
BeHHO MeHbmUMH, 4eM Iy ~ 1—10IBt/cm?, Bennuuna-
MM IOKalbHON MHTEHCUBHOCTHU WU3JLYyYEHUS.

C unennio Gonee neTanbHOM MHTEpNpeTANUK SKCHEPU-
MeHTallbHO HabmofaeMoit 3aBUCUMOCTH Peomp (o) 65110
[IPOBEAEHO MOJENMPOBAHUE MOHU3ANNN MOJERYI BO3LY-
xa YRHU ¢ Iy = 0.5—-20 HBT/CMZ. B pannom puanaso-
He [y, COOTBETCTBYIOLIEM BelMYWHE MapamMeTpa ajua-
6aruuynoctu HKemgpima v < 1, omupaercA mnpeumy-
I[eCTBEHHO TYHHeNbhHaf, 8 He MHOrO(OTOHHAA, NOHU3A-
U MONEKyll BO3AyXa B MOJNe MOUIHBIX (eMToceryH/-
HBIX Ja3epHbIX UMOYJNbLCOB ¢ “aTOMHBIMU’ MUKOBBIMHU
uHTeHCUBHOCTAMU. COOTBETCTBYIOLIME pacueThl Bepo-
AITHOCTY TYHHEJBLHOTO BBIXOJA MOHOB Yion OCYIIECTBIA-
IMCh B HECKONBKO maroB. Bo-mepBbixX, pacCYUTHIBANUCH
BpEMEHHbIE 3aBUCUMOCTY KOHCTAHTHI CKOPOCTU MOHU3a-
unn Rion(I(t)) B Tewenne YRU c¢ rayccoBeiM mnpodu-
nem I(t) = Ipexp[—(t/71/2)?In2] u 3agaunBIM 3HaYe-
uueM Iy (puc.3), ucnonnsys mogens AmmocoBa—/lenone—
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Puc.3. BpemenHble npoduiy KOHCTAaHTBI CKOPOCTHU HMOHMU-
sauuu Rion mna suauvenuit Io ~ 3.6 (kpusas 2) u 18 (kpu-
pas 3) IBr/cm?®. Kpupas 1 npencrasnser npodurs YKU,
HCIONb3yeMblil B pacyeTax

KpaiinoBa [19] B Buje 06001eHHON (yHKIIMOHANILHON 3a-
BUCUMOCTU R;,, OT TMpUBENEHHOMN HANPAMEHHOCTHU IHU-
HEHO MONAPU30BAHHOIO asepHoro nonf € = E/Ey =
= {Iy/ L }/? [20]:

C 2
Rion(e) = —zexp | —— (2)
Ve 3/’
raoe HOSq)q)PIHPIeHT C Y4YUTHIBAI AeTalll Ha4YajJbHOI'o CO-
CTOAHUA 4YaCTHUIbI (Bq)q]eHTHBHOG rijiaBHOE€ KBaHTOBOE€
YMCIO 1A OCHOBHOTO COCTOSIHUA MOJeKYH 6paioch paB-

HeIM n* = 1) [4-6,19,20], noteHuuan ee ofHOKpaT-
HOI MOHM3aluu — IJA yao6CcTBa pacyeToB — KaK y aTo-
Mma Bogopoja U, = 13.63B (lIJIH MOJIeRyl KUcIopoja

U, ~ 12.13B, asora — 15.638 [21]), a I; ~ 351IBt/cm?
[17]. Dlanee, yxasaHHble 3aBUCUMOCTH YHUCIEHHO MHTET-
pupoBaiuch B npejenax anuteabHoctu YKU, maBas 3a-
BUCHMOCTbH BBIX0/1a MOHOB Yo, (€) B OTHOCUTENLHBIX €/1H-
HUIax:

“+oo
Yion(e) = / Rion (t)dt 3)

Ge3 yueTa yMeHbUIEHUA MIOTHOCTU HEHTPaNbHbIX MOJe-
Kyl BCIEACTBME MOHWM3auuu. PacuyeTsl mokasamm, 4TO
Yion(€) Mennenno — menee uem Ha 10% — pacter B nna-
nasoHe € = 2—8 (puc.4), rae Mo}HO GbuI0 GbI ORUAATH
HONHYIO OZHOKPATHYIO WOHH3ALMIO MONEKYN BO3AyXa.
COoOTBETCTBEHHO, OTHOCHUTENbHbIE 3HAUEHHUA Yion ObLIM
HOPMHPOBaHbI Ha X MaKcUMalbHoe 3HayeHUe Yion,max
npu € & 8 B BUAE Yion = Yion/ Yion,max, NP 3TOM ¥ion
B XOpOIeM NpHUGIMKEHUN MOMHO paccMaTpUBaTh Kak
BEpOATHOCTh BBIXOJA OJHOKPATHO MOHN30BAHHBIX HOHOB
(puc.4). MonyuyeHHas 3aBUCHMOCTH Yion(€) XopoLIO CO-
riacyercl ¢ 3aBUCUMOCTBIO Peomp(€), AaBas HeCKOIBKO
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Puc.4. 3aBucumoctu ammautynbl OA curHama JaBleHUA
Peomp (TEMHBIE KPY:KKH) U BEPOATHOCTY TYHHEILHOM HMO-
HU3aUVH¥ Yion (C yueToM, KpuBaa 1, u Ge3 yueTa, KpuBas
2 3¢derTa HACHIMEHUA) OT MPUBEIEHHON HAPAMEHHOCTH
ojf €

3aBblllleHHble 3HauYeHuA nNpu € < 1 BcleAcTBUe 3aMefi-
JIeHUAl CKOPOCTH TYHHEIbHOU MOHU3alluy U3-3a COOTBET-
CTBYIOLIEr0 YMEHbIIEHUA MIOTHOCTU HENTpalbHBIX MO-
JeRyl.

IToT 3pderT ObLT YUTEH NPHU 3aMUCU CKOPOCTHU W3-
MeHEHNA BEPOATHOCTH MOHU3ALUH Yion B BuE [6]

dyion/dt = (1 - yion)Rion (t)a (4)

COOTBETCTBYIOIIEM acCUMITOTUYECKOM BEpPOATHOCTH OJ-
HOHpaTHOﬁ HNOHH3alun

+oo
Yionoo(€) = 1— exp | — / Rea®)dt|.  (5)

HonyueHHaa pacueTHaA 3aBUCHUMOCTb Yion,oo(€) MO-
KasblBaeT lydlllee COTIacue ¢ 3aBUCHUMOCTBIO Peomp(€)
BO BCeM Juana3oHe YCJIOBUI BDKCIepUMEHTa, HecMOT-
pA Ha NPOCTPaHCTBEHHOE yCpeJHeHNe dKClepuMeHTalb-
HO u3MepsAeMoii BelduuuHbl Peomp 10 GoKalbHOMY 06be-
My (KOIMYeCTBEHHbIH ydyeT 3Toro addexTta BecbMa 3a-
TPYAHWUTeNEH). 3aMeTUM, YTO NMPAMOE CONOCTABIEHUE
3TUX 3aBUCUMOCTeil 060CHOBaHO 4YeTKON HKoppeafnuei
OA u onToranbBaHUYeCKUX (MOHM3ANMOHHbIX) CUTHAJIOB,
perucTpupyemsbIx npu GoKycupoBKe MOIIHBIX (eMToCe-
KYHAHBIX Ja3epHbIX MMIYIbLCOB B aTOMHBIX M MOIEKY-
IAPHBIX razax, KoTopad Oblia ycTaHOBJIeHa B HallUX IIpe-
ApIAymux paGorax [22].

BmecTe ¢ TeM, HecMOTpA Ha BHAMMOe XOpollee Co-
riacue sxcnepuMeHTanbHbIX OA naHHBIX M pe3ylnbTaToOB
MoJeNnupoBaHufA, MUKOBble MHTeHcuBHOcTH YRU Iy ~
~ 1-101IBt/cM?, mpu KOTOpBIX HabmiOflaeTCA Hackl-
IleHWe BdKcnepuMeHTanbHO peructpupyemoro OA cur-
Halla ¥ pacyeTHOro BbIXOJa OJHO3apAJHBIX MONIERYIAp-
HBIX MOHOB, OKa3bIBAIOTCA CYLECTBEHHO 3aBbIIIEHHBLIMU

0 CPaBHEHUIO C DKCIEPUMEHTANIbHO M3MepPAEeMbIMH HH-
TEHCHBHOCTAMU HachllleHUA I,y BbIX0Ja GONBUIMHCTBA
aTOMHBIX M HEKOTOPBIX MONEKYIAPHBIX UOHOB — OGBIYHO
Lt ~ 0.1-1TIBt/cm?, npuuem Ly o< (U, /hw)?L [17].
OpHAKO CTOMT OTMETUTH, YTO, B OTJIUYHE OT aTOMOB,
MHOTH€ — Jae MPOCThIE ABY XaTOMHbIE — MOIeKYJbI (O,
Clp, HCl), rar Gonee CclioHble MHOTOfIIEPHBIE ¥ MHO-
rO3JIeKTPOHHbBIE CUCTEMBI, TeMOHCTPHUPYIOT MOAABIEHUE
TYHHENbHON MOHU3alUK NPU NOBOILHO YMEPEHHBIX 3Ha-
venusx Iy ~ 0.11IBr/cm? [10], n npupoaa sToro sBme-
HUA IO CUX NOp He COBCeM MOHATHa. IloATOMYy MOMHO
NPEANONOMUTh, YTO BHICOKME MHTEHCUBHOCTH HACHIIIE-
HUA OJZHOKPATHON MOHM3ALMK MONEKY1 BO3AyXa B Ha-
croflleii paGoTe ABNAIOTCA OJHUM U3 MPOABIEHUN CIOM-
HOI1 AIEKTPOHHO!N JUHAMHUKY MOJEKYN B CUIBHBIX J1a3ep-
HBIX [ONAX, KOTOpag HECOMHEHHO TpeOyeT JanbHeNIINX
HCClieJoBaHuii.

B 3aknmioueHue oTMETHM, UTO CTeNeHb HMOHU3ALNM
BO31yXa B ICEeBJONUHENHOM (¢ yueToM caMoORyCHUPOB-
kM) QoKyce B HAacToAIEl paGoTe HAIOMUHAET CPEAHIOI0
cTeneHb MoHM3auuu Bo3gyxa (= 10%) B muuHHBIX ¢u-
TaMeHTax, cozgaBaeMblx YR c aHanoruyHeIMU napa-
MeTpaMy U3INy4YeHUs (3a MCKIIOYEHMEM MMKOBOM MOLI-
HOCTH) U ycaoBuaAMM ¢orycupoBkn [23]. Taxoe xopoiee
coriiacue pe3yibTaToOB HacToAWEH paGoThl U paboTsI [23]
MOKET YKa3blBaTh HA BO3MOMHOCTb HOCTUMKEHUA BHYT-
pu rasoBbIX (UIaMEHTOB 0ollee BBICOKMX JIOKANbHBIX
anavennit I ~ 1—-101Bt/cm? (B 30Hax pedorycupos-
KH), 4yeM cuuTaeTcA B HacTodAmee Bpems (< 0.1 IBt/cm?
[11]), paBHO Kak ¥ Gollee BBICOKMX CTeNeHeil MOHM3ALUK
razoB. COOTBETCTBEHHO, MHOTMe TapaMeTphl (B 4act-
HOCTH, MIOTHOCTb) ra3oBOiM MIa3Mbl ¥ MeXaHU3MbI ee
o6GpasoBanus (TyHHEILHBINA MeXaHU3M BMECTO MHOrodo-
TOHHOTO0), UCIOJIb3yeMble B HACTOALIEe BPeMA Jiifl MoJe-
TUpOBaHKA U ONKMCaHUA ABNEHUA pUIaMeHTaluu, MOI'y T
IlosToMy, HeCMOTpPA Ha MONYy4YeH-
HbIE B NOCJIEIHUE TOJbl HEKOTOPbIE IOATBEPH IEHNUA 3Ha-
yuTenbHOro ycunenus nagepuoro nona (< 11Bt/cm?) n
MOHM3aL¥K B 30HaX pedoKycHpoBKM B punamenrax [12],
B 5TOit o61acTy, Ha Halll B3MAL, TaKk#e TpeCyIoTcd falb-
Heiilllie cUCTeMaTHUYecKie MCCIeIOBaHuUA.

OKa3aTbCA MHBIMHU.

4. Takum o6pa3om, B HacToAmeil paGoTe c mOMO-
IbIO ONTHKO-aKyCTUYECKOTO METOAa HcclefoBaH 3¢-
(eKRT TYHHEeNLHOU WOHU3aUU MOJEKYJN BO3IyXa, BO3-
Oy#JaeMbIX c(hOKYCHMPOBAHHBIMM MOIIHBIMY OTMHOYHBI-
mu UK ¢peMTOoCeRyHIHBIMU UMNYNbCAMU C JOKPUTHYEC-
KUMM NHKOBBIMH MouHocTAMH. Ilo Mepe pocTa MHTeH-
CHBHOCTHM IIa3epPHOr0 U3NyYeHNA OTMeuaeTcA claboHenu-
HeIHBIN pOCT U HachlllleHNe aMITUTYAbl aKYCTHUYECKOI0
JaBleHUA CaTHA, YTO pasyMHO COTlacyeTcfl ¢ Hachl-
I[eHWEeM TYHHENBLHOI'0 BbIXOJa OJHO3aPANHBIX MOHOB CO-
OTBETCTBYIOIUX MONEKYJ] NPU CTENEHN UOHU3AIUK BO3-
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nyxa, 6auskoii K 50%, paccunTaHHON B paMKax MOJeNn
AmmocoBa—]lenone—RpaitnoBa. BbIicokue MHTEHCHBHOC-
TH HACBHIIIEHUA OJHOKPATHON MOHMU3ANUN MOJNEKYN BO3-
myxa B HacToAme# pa6ote — nopanka 10 IIBt/cm? — Mo-

ry

T OTpasKaTh CIOMHYIO 3JIEKTPOHHYIO JTUHaAMHUKRY MHO-

roagepHbIX MOJIEKYJ B CUJBHBIX JIa3€pPHBIX MOJAX, Tpe-

6y

10

11
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