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HOKa3aH0, yT0 HabmromaeMoe B MOJIEKRYJIAPHO-IIyYKOBbBIX 3KCIIEPUMEHTaX aHOMalbHO BBICOKO€E CeUeHHne IIpu-
JUNAaHUA MEMJEHHOr'o 3JIEKTPOHAa K KiIacTepy BOAbl (Hzo)n250 MO{HO O0bACHUTEL 3aXBaTOM 3JIEKTPOHA OalbHO-
I[eﬁCTBleIlIHM IIojneM NnepMaHeHTHOr'o 3JIEKTPUYEeCKOro QJUIIOJILHOI'O MOMEHTa KiacTepa. U3 ceuennii 3axsaTa
OIleHEH OUMONbLHBIN MOMEHT KJlacTepa B 3@aBUCUMOCTHU OT pa3Mepa n. HOJ’[y‘{eHHLIe 3Ha4YeHUA CyHIeCTBEHHO Ipe-
BBIIIAIOT CJ[y‘{aﬁHLIe AUIIOJNbHBIE MOMEHTEI IIpU HpOTOHOHeyHOpHﬂO‘{eHHOﬁ CTPYKTYpP€ KilacTepa U CBUJETelb-
CTBYIOT B IIOJIb3Yy Q)epposneKTpnqecKoro YIopAgoO4YUBaHUA OprleHTaHHﬁ AUIIONBHBIX MOMEHTOB COCTaBIAIOIIUX

KJacTep MOJEKYI.

PACS: 34.80.Ht, 36.40.—c, 61.46.Bc

Bonpoc 06 »nekTpuyecKOM JUOOJILHOM MOMEHTE
KlacTepa BOIbI i, BaeH AJA MOHUMAaHUA MeXaHU3MOB
(hOpMHUpPOBaHUA CTPYKTYPhl KOHIEHCUPOBAHHOIO COCTO-
AHMA BoAbl. HKpome »Toro, Hanuuyue AUNONBLHOTO MO-
MeHTa y KIacTepoB B rasoBoii (ase oKasbiBaeT NMPAMOE
BIUAHYE Ha UX (QU3UKO-XMMHUYECKYIO aKTUBHOCTS [1, 2].
Ha Beanuuny p. Kiactepa Boabl BIMAIOT ABa (axTopa.
TlepBrIii, OTHOCUTENBLHO Gojiee U3YUEHHBIN, — 3TO Cpel-
HAA BeJIMYUHA JUTONLHOI0 MOMEHTa MOJIEKYN B KiacTe-
pe [i; .. MI3BecTHO, YTO MeMoNeKyIApHOe B3auMoeii-
CTBHE B KOHJEHCHPOBAHHOM COCTOAHUM NMPUBOJUT K JO-
MOJHUTENbHON MOJAPU3alUM MOJEKYJbl BOAbI, TAK UTO
BeNIMYMHA [I; . CYNECTBEHHO NMPEBOCXONUT AUMONbHBIM
MoMeHT cBoGogHoi Monerynsl (1.855 JI) u cocraBuser,
[0 pasnuyHbIM AaHHbIM, 2.4-3.1 I [3, 4] (ana nbga —
3.09 I [4]). Topasgo meHee onpejeneHHasa CUTyaUusA CO
BTOPLIM (JAaKTOPOM — OTHOCHUTENbLHOM OpUeHTanueil Mo-
JeKyJIAPHBIX AWUMOJedl B KiacTtepe. JliA KiacTepoB u3
eIMHUIl MONEKYJ AUMONbHBIE MOMEHTHI, pacCUMTAHHbIE
MeToJaMy KBaHTOBON XMMUH [5] U MOJIEKyIAPHOI AuHE-
MuEH [6], ocuunnupyior ¢ nepuogoM An = 4, B To e
BpeMA HabliofaeTcA CUIbHAfA 3aBMCHMOCTL pe3ylbTa-
TOB MOJIEKYJIAPHO-JUHAMUYECKOT0 pacyeTa OT BbIOpaH-
HOr0 MeKMolleKyiApHoro notexnnuana [6]. C yBeauve-
HHEM pa3Mepa pe3KO pacTeT YHUCI0 MOYTH H303Hepre-
TUYHBIX KOH(GUIYPaLMOHHBIX 130MepoB (KoHdOpMepoB),
M03TOMY pedb MOJMHA UATH yie Tu60 0 JUTOIBLHOM MO-
MeHTe KOHKPeTHOro KoHdopmepa, au6o (4TO OparTu-
yecku Gonee BasKHO) 06 yCPEZHEHHOM JAUIOIBLHOM MO-
MeHTe KjacTepa, BelWYMHA KOTOPOTO, OYEBMIHO, MO-
JKeT 3aBMCETh M OT ero TeMmepaTyphl. MoiekynapHo-
IVUHAMUYECKUE PacyeThl, BhIMOJHEHHbIE JJIA KIACTEPOB
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cpennero (n < 100) pasmepa [7, 8|, nokassiBalOT, 4TO
JUNOJIbHbIE MOMEHTHI B IIeJIOM COOTBETCTBYIOT ClIydaii-
HOIl OpHeHTaluy MOJNEKYJIAPHBIX AWUINOJell, TpuBoaAIe
K BEJIMYMHE [lc,rand = My, . \/T, XOTA [LiIA HEKOTOPBIX JI0-
KalbHO cTabuIbHBIX CTPYKRTYp npu n = 100 nomyueHsl
Ue = 60 [. PacueTs! y. KiacTepoB GONbUINX pa3MepoB
aBTOpaM HEU3BECTHBI.

JKcnepuMeHTalbHble JaHHbIE O JUMNOJbHBIX MOMEH-
Tax KJIacTepPOB BOJbI OrpaHUUYEHB! pab0TaMu, CBA3aHHBI-
MH C U3MEPEeHUAMH CTPYKTYPbl BpallaTeJlbHbIX CHEKT-
poB MalbIx KiacTepoB [9] ¥ OTKIOHEHNEM KIacTepPHOro
ny4YKa B HEOJHOPOIHOM 3NeKTpudeckoMm mnone [10, 11].
Ilpu mocTmskuMmeIX B sKcnepuMeHTax 6Gasax mpoijera U
rpajueHTax nojeil OTKIOHEHNe Jae JJfA KIacTepoB U3
eIVHUL MOJIeKYJ He NpeBbIIIaeT eINHUL] MHUKpOpagu-
an. (CpasaHo »To Kak c GoabIoN Maccoil KiacTepa,
TaK ¥ C ero BpalleHueM, yCPeJHAIOIUM JUIOIbHbINA MO-
MeHT. IloaToMy 7M1 OLleHKM AUNOJIBLHBIX MOMEHTOB NpH-
XO[UTCA UCNONb30BaTh Teopuio JlaHskeBena — Jle6as a¢-
(eKTUBHOI TNONAPU3YyeMOCTH, BRIIOYAIOIEll elle OJUH
TPY/JHOONpPEAEINMbIil NapaMeTp — BpallaTeIbHYIO TEM-
nepaTypy Kiactepa. DBollee Toro, Bpema B3auMopeii-
cTBuA Kiactepa ¢ nonem (~ 107* ¢) B [10, 11] muoro
GoJblle BPEMEHU peopraHusaliil CTPYKTYPhI KiacTepa
(~ 10713 —10"12 ¢) [12], uTo NPUBOAUT K JONOIHUTENb-
HOMY yCpeJHEHHIO M3MepfAeMbIX MoMeHTOB. OTmeTum,
4TO pe3ynbTaThl uaMmepenuit [9—11] Hemb3a sKcTpano-
JIUpoBaTh Ha KiacTephbl GoiblIero pasMepa, MOCKOIbKY
MU3BECTHO, YTO, HauUuHaA ¢ pa3mepa n ~ 200, B nyuykax
Ha4yMHaeTCA Nepexoj 0T aMopdHOH CTPYKTYphI KiIacTe-
POB K HaHOKPUCTALINTaM alMa30nofo0HO TeTpasapu-
JecKoit cTpyKTypsI I, [13].

B nanHo#i paGoTe aumoONbHBIE MOMEHTHI GONBIIMX
(~10%—10* Moneryn) KIacTepoB BOAbI OLEHEHBI U3 pas-

IIucema B MRITP® Tom 86 BBIM.7-8 2007



JlunonbHbIi 3aXBaT MeJJIEHHOr0 3JeKTPOHA KIacTepoOM BOJIBI 521

MEpHBIX 3aBUCUMOCTell ceueHusi o (n) obGpasoBaHuf
KJIacCTEPHOr0 aHMOHA NPU NMapHOM CTONKHOBEHUU MeE-
JeHHOT'O 3NEKTPOHA C KIIACTEepOM.

CxeMa skcnepuMeHnTa onucana panee [14, 15]. Knac-
Tepbl BoAbl (HOPMHMPOBalUCh NPU T'OMOTE€HHOM KOHIEH-
calMi B CBEpPX3BYKOBOil CcBOGOAHOI cTpye mapa, uc-
TeKalollero M3 3BYKOBOIO COIIa B BaKYYMHYIO Kame-
py [16]. CcopmupoBaHHBIi KOHUYECKMMHU Auadparma-
MM U3 OCEBOIl 4aCTH CTPYHU MYUYOK KIacTEPOB IepeceKaln
MyYOK MEJJIEHHBIX 3IeKTPOHOB. AGCONIOTHRIE 3HAUYEHUA
o~ (n) BoccTaHaBIMBAIWCh U3 U3MEPEHU TOKa KiacTep-
HBIX AHWOHOB, a TaKjte MHTEHCUBHOCTH (IJIOTHOCTH IO-
TOKA) MyYKa W pa3Mepa KiacTepoB. JliA uemeil HacTo-
Aiuei paGoThl UCNONL30BaHa 3aBUCUMOCTh o (n), NOIy-
yeHHafd NP MUHUMAaNbHON SHEPrUU 3NEKTPOHOB F =
= 0.125B [17]. 9Ta 3aBHCHMOCTb INOKa3aHa Ha puc.l
(xpuBas 1). Tawme Ha puc.l mpuBeleHa aHalorudyHas
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Puc.1l. OxcnepuMeHTanbHO U3MEpPEHHOE ceyeHUe o IpU-
aunanua siaektpoHa K kaacrepy (HzO), (kpusas 1) u
(CO2), (kpuBas 2) B 3aBMCMMOCTH OT pa3Mepa KiacTepa
n. CeueHue op, MOIAPU3ALUOHHOIO 3aXBaTa 3IEKTPOHA
rnacrepom (COgz), (pacuer, kpuBas 3)

3aBHCHMOCTb CEeYeHUfl NPWINUNAHUA MENIEHHOrO BIeK-
Tpona k Kaacrepy (CO2), [14], BaxHaa AnA AanbHel-
wero obcyaenun (Kpusas 2).

IIpy onucaHuy NPUINNAHUA 3IEKTPOHA K CIOMHBIM
MOIIEKyIaM HCHONb3yeTCH MOJENb, B KOTOPOi ceyeHUe
NpUNNNAHNA ¢~ TNPeACTaBIAETCA B BUAE NPOU3BECHUA
CeYeHNA 3aXBaTa JIEKTPOHA Ocap HA BEPOATHOCTH P
crabunusaunu 06pa3oBaBIIerocs aBTopacnagHoro cocTo-
AHuA aHuoHa [18]. B wmacTepax crabumusanuA Hau-
Gollee BEPOATHO MPOUCXOAUT MyTeM HCHApeHUA MoJe-
kyn. OnHaxo mae NpM OTCYTCTBUM MCIApPEHUs NPOWC-
XOAUT 00pa3oBaHKe aHHOHA, MeTacTaGUIbHOrO N0 OTHO-
LIEHHUIO K aBTOOTPBIBY 3IE€KTPOHA, €CIY SHEPrHUA [OCIek-
Hero GBICTPO pacipenensieTcsl 0 BHYTPEHHUM CTENeHAM
cBoGoabI KiacTepa (BHYTDH- M MEMMONEKYIfAPHbIE KO-
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neGanud U Bpamenus). dPGHeKRTUBHOCTEL ITOr0 mpolecca
GbICTPO pacTeT C POCTOM pa3mepa KiacTepa, MO3TOMY
MOHO 0UAaTh, YTO, HAUMHAA C HEKOTOPOro pas3Mepa
n*, BepoATHOCThL P cTaHOBUTCA GNU3Ka K €IUHUILE, U Be-
JIUYMHA 0 NPUGINKAeTCA K CEYEHHUIO Ocap. Hamnbosee
AIPKO 3TOT 3P PeKrT NpoABIAETCA MPU NPUINNAHUY DIEK-
TpoHa K ¢ynnepeny Cgo, KOraa MeTacTaGUILHBIM aHUO-
HOM MOKeT ajcop6upoBaThes sHeprud cebime 103B [17].

Ceuenuie 3axBaTa Me/JIEHHOTO IEKTPOHA ONpeels-
€Tcfl, OUEBU/IHO, JATbHOAEUCTBYIOMUM B3aUMOJENCTBY-
€M 3JIeKTPOHAa U KiIacTepa, B KayecTBe KOTOPOIo BBICTY-
naeT MOJNAPU3AIMOHHOE U MYJIbTUNONbHOE B3aUMoO/eiCT-
BufA. OTMeTUM, UTO XapaKTepHOE BpeMf B3auMOeil-
CTBUAl 3IEKTPOHA C KIACTEPOM Teo] ~ Ve - L, TOE Ve —
CKOpPOCTb IEeKTPoHa, a L — paaMep ob6nacTu B3auMoJeii-
cTBUA, onpegenseMblii u3 ycaosusa U(L) ~ E. Jlerko
OLIEHUTh, YTO B YCIOBUAX HAIIUX DKCIEPUMEHTOB BpeMs
Teol MHOTO MeHbIIIE KaK Nepruoja MeMOIeRYIAPHBIX KO-
nebaHuii, Tak ¥ nepuoja BpaieHus knactepa. CoorBer-
CTBEHHO, B MONAPU3AIMOHHOM MOTEHI[UANE CIeAyeT YUu-
THIBATh TOJNBKO 3IEKTPOHHYIO MOIAPU3YEMOCTh, a BElU-
YyiHa U HalnpaBleHWe JUMONLHOrO MOMEHTa KlacTepa 3a
BpeMf B3aMMOJEHCTBUA OCTAIOTCA MOCTOAHHBIMU (NpHU-
Gmisenne GUKCUPOBAHHBIX fAEP).

KBanToBo-MexaHnyecKkad 3afaya 3axBaTa BIEKTPO-
Ha B MOJAPU3alMOHHOM TMOTEHIIKale TOYEUHOro [eHTpa,
Upol = — ae?/2r*, pemena B paGore [19], rae moxy-
YeHOo, UTO CEYEeHUE 3aXBaTa OCHULIUPYET BOKPYT CBOEro
KJIaCCHYEeCKOro 3HAYeHHUA Opol = 27 (ae2/ 2E)1/2. IOna
HaIUX YCIOBUI BelWYMHA OCHUIIALUN He NpPEBbIIAET
2%.

W3 MyneTumonnHbIX claraeMbeix HauGonee malnbHO-
JIeiCTBYIONUM fIBIAETCA IUNOILHOE B3aUMOJECTBUE C
norennuanom Ugip, = — e p, - T/ 73. Boipamenue nas ce-
YeHMA AUMONLHOrO 3aXBaTa 3JNeKTPoHa (opManbHO MOHK-
HO 3anucaTh B BHJE Odip = A2 N, , toe X — ne-
OpoitneBcKana ANUHA BOJHBI 3NEKTPOHA, a N, — adder-
THUBHOE YWCJIO0 KaHAllOB B3auMMOJEUCTBUA, B KOTOPBIX
NPOMCXOAMUT 3aXBaT 3JNEKTpPoHA. PenieHne KBaHTOBO-
MeXaHNYecKoil 3ajauM JaeT 3aBUCUMOCTh N, OT U,
6AM3KYI0 K JMHEHHON, Tak 4YTO OTKiIoHeHue N, OT
Le/2eaq (ap — GOpOBCKMII paguyc) He NpeBbIIIAeT 2-X
enuuuy [20]. Otmerum, yTO w)\zpc/Qeao ecThb ycpel-
HEHHOe 10 HAaNpaBNeHUAM IUNOILHOTO MOMEHTa KJiac-
CHUYECKOe CeueHue 3aXBaTa 3apAKeHHON YacTUIbI B AU-
nonbHOM moTeHuuane [21].

BnuszocTh ceueHuit MONAPU3aLUOHHOTO U AUNOILHOTO
3aXBaTOB K UX KIACCMYECKUM NpeJieliaM eCTh CleCTBUE
KBa3MKIAacCUYeCKUX yClIoBuil pacceAnua. JelicTBUTENb-
HO, C MCIIOb30BaHMEM [JaHHBIX HUHE apaMeTPOB NOTEH-
[1alI0B B3aUMO/IEICTBUA MOMHO NIONYYUTh, YTO yCIOBUE
kBasuknaccuyHoctu pacceanus (|[F(L)| - L?/hve > 1,
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rae F(L) — cuna, neficTByIOlad Ha BNEKTPOH Ha PaccTo-
auun L, cm. naparpad 127 B [22]) Bnonse cnpaBexnnBo:
ANA KiacTepoB Boxbl, Hanpumep, |F(L)| - L2 /hv, > 10.
JTOT pe3ynbTaT JaeT 0CHOBAHME BOCMONbL30BaTLCA KiIac-
CUYECKOlM MeXaHWKOHl [ yueTa KOHEUHOro pasmepa
KlacTepa. ByjneM cuuTaTh KiacTep MapoM HEKOTOPOTO
panuyca R.. Toraa, oueBugHo, ceuenueM 3axsata Gyer
He ceueHHe MaJeHud NeKTPOHA Ha [IeHTD, a ceueHue 1o-
najaHud 3nekTpoHa B map paguycom R.. Haxompgenue
TaKOro CeYeHUsA AJA NOoTeHMana GUKCUPOBAHHOTO MO~
pU3YeMOro JUMNOIA B KIACCUYECKOM ClyJae He BhI3bIBAeT
npo6ieM, MOCKONBKY /A TAKOTO MOTEHIMaNa yPaBHEHUe
Tamunbrona — flko6u momyckaeT pasfielieHue NepeMeH-
HBIX B cepuueckux woopauHatax ([23], maparpag 48).
MpuseneM nuuIbL NONYyYEHHOE UTOrOBOE BhIpaKeHUe:

Ocap = mMaXx [Udip + Opol K (0'p01/209) ,0] ’ (1)

rie o4, = mep.cosf/E — ceueHne saxmaTa (UKCHPO-
BaHHBIM TOYEUHBIM JHNONeM, § — yrol Memay Hampas-
JeHUAMHU HavyalbHOM CKOPOCTHU 3JIEKTPOHA ¥ AUIMOJBHOIO
MOMeHTa, 0y = mR2 — reoMeTpUYeCKOe CeueHue KiacTe-

pa, byHRUMA

(z* +1)/(2z)
1 npu z > 1.

npu z <1

K(z) = (2)

Danee ceuenne (1) ycpegHAanoch N0 HanpaBlieHUAM OHU-
nonsHoOro MoMenTa. Kpome Toro, 1is afekBaTHOTO CpaB-
HEHHUsA C DKCNEPUMEHTANIbHBIMU U3MEPEHUAMU TPOBOIN-
JoCh ycpelHeHMe 10 paclpefeleHuIo 3IEeKTPOHOB Myu-
Ka no sHepruu (mpouenypa, aHalOMMYHAfA ONUCAHHON
B [15, 17]) u mo pacnpeieleHHUIO KIacTEPOB MO pasMe-
pam B myuke [14, 16, 24].

B cayuae (COs), p. = 0, monspusyemocTb Kiac-
Tepa @ = a; - n, rae oy = 2.60 - 10724 cm® — anen-
TpoHHas mnoasapusyemocth Moneryinsl CO, [25]. Be-
JIUYNHA Oy OmpejielleHa B IPENIOJNOMEHHN INIOTHOCTH
KIacTepos, paBHoii nuorHocTH TBepaoro CO; (1.6 r/cm®
Opu TemmepaType, paBHON TemIepaType KJIacTepoB B
nyuke, 110 K [16, 26]). Beanuuna paccuMTaHHOrO MO
STON MpoLefype CEUeHHA 3aXBaTa Ocap NpPUBEJEHA Ha
puc.l WTPUX-NMyHKTUPHON KpuBoii 3. OTHoOIIEHWE BKC-
MepUMEHTANbLHOT0 U PAcUeTHOTO CeYeHUi, KOTopoe co-
rJIaCHO BBINIEU3NOMEHHOMY, €CTh BEPOATHOCTH P cTa-
GunM3anMM 3MEKTPOHA B KiIacTepe, MOKa3aHO Ha pUC.2
B 3aBUCHMOCTM OT pasMepa n. BHUIHO, YTO BelUYUHA
P BeixoauT Ha Hacklmenue npu n > 1000. Otauuume
P B HachllleHWM OT eJUHMIbI, O-BUJUMOMY, BBI3BAHO
IOBOJIBHO CHUIBbHBIMHU YNPOLIEHUAAMU, TIPU KOTOPBIX pac-
CUMTaHO CeyeHUe 3axBaTa.

CpaBHuBas abCcONIOTHBIE CEUEHWA HEYNPYroro B3a-
UMOZeHCcTBUA 3leKTpoHa ¢ Moleryldamu COz [27] u
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Puc.2. BepoatHocth P cTrabuiansanuy 3aXBa4eHHOI'O 3I€K-
Tpoxa B kaactepe (COz), B 3aBucMMOCTH 0T pasmepa
KlacTepa n

H>O [28], BuaHO, 4TO B3aUMOJENHCTBHE IEKTPOHA C MO-
nexynamu wnacrepa (H,O), Gomee saddexTuBHO, yeM
B ciyuae (CQOj),. Ilosromy MoKHO OmuIaTh, YTO
P[(CO2)n] < P[(H20),]. Hcnoabsya BbIpaieHne
(1), merxo momyuuTb 3HAYEHUA K., oOecneyMBaIOLIME
pPaBEHCTBO DAacYeTHBIX M DKCIEPUMEHTAIbHBIX 3Haue-
Uil o~ (n) AnA KiacTepoB BoAbl. Pacuersl mpoBefe-
HbI IJIA 3JEKTPOHHOH NOJAPU3YEMOCTH MOJEKYJbI BO-
mer 1.46-10~24cm® [29] u pasmepa knacTepa, cooTBet-
CTBYIOIEr0 M3BECTHOMY W3 3JIE€KTPOHHO-rpaduyecKux
U3MEPEeHUN NapamMeTpy WX KPHCTALINYecKOiH pelleTKH
0.631 £ 0.005 um [13]. IlomyuyeHHble 3HAYEHUA NUMONb-
HOT'O MOMEHTa [, B 3aBUCHMOCTH OT CPeJHEro pasmepa
KJIacTepOB BOJbI B IIy4YKe NpPHUBEAEHbl HA pHUC.3 B BUIE
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Puc.3. Cpenuuit qumonbHbIMI MOMEHT KilacTepa (Hzo)n B
3aBUCHMOCTH OT pa3Mepa n. YCIOBUA, IPU KOTOPBIX MOLY-
YeHbl KPUBBIE, CM. B TEKCTE

ABYX MpefielbHbIX KPUBBIX, COOTBETCTBYIOLUX CIydaio
P[(H20),] = 1 (vpusas 1) n P[(H,0),] = P[(CO2),]
(spuBas 2). Ilns cpaBHeHUA 3ech e IUHUEN 3 NpUBe-
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IeH cpelHUi TUMONLHEIN MOMEHT, KOTOPEIM Gkl oGragan
KllacTep B Cly4ae CIy4YaifHOrO paclojOKeHUA MOIeRy-
NAPHBIX OPUEHTANMIN: fic rand = fi1 e * V7 By, = 3-09 [I.
Bunuo, uTo Ha6miofaeMblii MOMEHT fi, 3aMETHO TpeBbl-
IIAET ficrand; YTO CBUAETEILCTBYET O YaCTU4HOM ¢ep-
PO3JMEKTPUYECKOM yNOPANOYUBAHIY MOIEKYIAPHBIX JH-
TOJIei.

®@epposrNeKTPUYECTBY B KPUCTAINIUUYECKUX BOTHBIX
IbJax nocBAueHo Goabinoe yucao paboT, M., HalpUMep,
0630p [30] u ccouku B HeM. OcCHOBHaf CIOMHOCTB HC-
ClleJOBaHUA 3TOr0 AIBNEHUA COCTOMT B TOM, UTO MPOTO-
HOYTNOPAJOYEHHbIE U POTOHOHEYOPAAOUYEeHHbIEe (OPMBI
IbJja OTANYAIOTCA UCKIIOYNUTENBHO MalbIM SHEpreTuyec-
KUM pa3iuyuuieM, KOTOpPOe MOKeT NMPOABUTH cebd, mo-
BUAMMOMY, JUUIb NPU HU3KUX TeMmmepaTypax. Bmecte
C TeM, IPOBEJIEHUIO HU3KOTEMIIEPATY PHBIX SKCIIEPUMEH-
TOB CHUIILHO NPENATCTBYET HU3KAaA OpPUEHTAIMOHHAA TO-
nBumHOCTL Monekyn HaO B aTux ycnoBusax. Pesynnra-
ThI MOJNEKYIAPHO-IMHAMUUECKUX PacYeTOB, CBOGOAHBIX
OT 3TOi1 Mpo6ieMbl, 3aBUCAT OT HCNOJIb3YEMBIX MOTEH-
LIMAJIOB B3aMMOJENCTBUA HEe TONHKO KOMMYECTBEHHO, HO
u radecTBeHHo [31]. HauGonee MHTEHCHBHO HCCIenyeT-
cA (epposnekTpuUecKkuil mepexox B “00bIYHOM” reKca-
roHanbHoM nbje I. OQHaKo cTpyKTypa KpUcTalauyec-
Koil (ha3bl KIACTEpOB BOAbI B nyuke [13] cooTBeTcTByeT
KyGuuecKoil Kpucranaudeckoil ¢ase apga, I.. (Kar ne-
JaBHO YCTaHOBIEHO, MMeHHO e I, ABNAETCA TepMOAU-
HaMHMUeCKU cTabUIbHONI (a3oil NI HAHOKPUCTANIUTOB
pasamepom < 15 um [32].) PeppoanexTpuyeckoe yrmo-
pAxounBaHue nbaa I, Takme pacCMOTpPEHO TeopeTHyec-
Ku [33] u HaGmonanoch 3KCIEPUMEHTANLHO B TOHKHMX
nnenkax [34]. OTMeTHM, 4TO JOCTUIHYTOE B IUIEHKAX
VIOPAOYMBAHUE MONEKYIAPHBIX Aunoleil (Ha ypOBHe
HECKOJbKUX TPOLEHTOB OT MOJHOTO YUCIA MOJEKY) Cy-
IIIeCTBEHHO HUMe, UueM HaGniogaeMoe HaMU: MOJTHOE YTIOo-
pAnoYMBaHUE OpUEeHTaALUUNl qumnosiel B KpUcTalludyecKoi
peleTKe NPUBOAMIO OBI K . = ﬁl’c-n/\/g. Orciona cne-
IyeT, 4YTO0 yNopAAoYNBaHUe, COOTBETCTBYIOIEE HaUINM
BeJIMYUHAM 1., COCTaBIAET oKoio 15%.

OueBuaHO, YTO a6COMIOTHBIE BEIUYUHBI 0Ny YEHHBIX
B JlaHHOI pa6oTe AUMNONLHBIX MOMEHTOB HUMeIOT 60Jb-
IIYI0O HEOoNpeJeleHHOCTh, OCHOBHAaA NPHYMHA KOTOPOM
cBfi3aHa ¢ NpuOIUsKEeHNeM pealbHOT0 NOTEHIUajla B3au-
MOJefICTBUA 3JEKTPOHA C KIacTePOM YNPOINEHHBIM MO-
DelbHbIM. Bollee TOuYHBIN yuyeT pealbHOro B3auMoAeii-
CTBUA NO3BOJUI Obl YTOUHUThL BEIUUUHY fi.. TeM He
MeHee, onpejelfoliee BIUAHNE JUNOJILHOTO NOTEHIUA-
Jla Ha cedyeHUe NPUIKUNAHUA 3JIEKTPOHA K KlIacTepy He
BbI3bIBAET COMHEHHA. JTO JaeT BO3MOMHOCTD NOJIYy4aTh
BajXHYIO MH(GOPMAIUIO 0 CTPYKTYPe HaHOYacTHUIl C BO-
IOPOJHBIMU CBA3AMHU.
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