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Ha npumepe mepekucu Bogopoga ObLIM HMCCIEAOBaHBI crnenugpuyeckrne 0COOEHHOCTH Ja3epHOro
yIOpaBJIeHUs XUPAJbHBIM COCTOSIHMEM IEePBOHAYAJbHO pPALIEMUYECKON CMeCH IpeJBapUTeJbHO He
OPHEHTHPOBAHHBIX MOJIEKYJl. BbisiBieHa omnpejensionasl pojb BpalleHHH MOJIEKYJ1 M TeMIeparypbl
MOJIEKYJISIPDHOTO aHCaMOJisl, IPeJIOKEeHbI IEPCIEKTUBHBIE CXeMBI JIa3€PHOT0 ACUMMETPUYHOTO CHHTE3a

9HAHTHOMEPOB U3 PaleMHUYEeCcKOH CMecH.

Beenenue

X1pasbHOCTBIO Ha3blBaeTCsl CBOHCTBO OOBEKTa He
COBMaJiaTh CO CBOMM 3epKaJbHbIM 0ToOpakeHueM. [1pu-
MepamM# MPOCTEHIIUX XUPAJbHBIX OOBEKTOB SIBJSIOTCS
JieBasi U TNpaBasi pyka 4eslOBeKa, KJIOUH, BUHTH U T.TI.
CoOTBEeTCTBEHHO TIOHSITHE MOJIEKYNSPHOH XUPAJTBHOCTH
CBSI3aHO C CYILIECTBOBAHUEM PA3JHUHBIX KOH(PUTYpaLUH
OJIHOH U TOH K€ MOJIEKYJIBI, SIBJISIIOLUINXCS 3ePKaTbHbIM
oToOpaxkeHueMm ApPyr apyra. MoJgekynbl, o6pasyoiiue
TaKyl0 Tapy, sSBJSIOTCS XUPaJbHBIMU, U COOTBETCTBYIO-
iMe MOJIeKYJsipHble KOH(MUTYpalluM HA3BIBAIOTCS «IIpa-
BbIM» (D) 1 «JeBbIM» (L) 3HaHTHOMepaMH.

[Ta ceropHsIIHUE [OeHb JABa acrekTa, CBs3aHHBbIE
C XHWpaJbHBIMU MOJIEKYJaMH, BbI3bIBAIOT OCOOBIH MHTe-
pec. OnuH U3 HUX — (DeHOMEeH HapylleHHUs 3epKaJbHOU
CUMMETPHH B GHOOPTaHHUECKOM MHUpe, 3arajka KOTopo-
ro [0 CHX IOp TIOJHOCTBIO He pasperieHa. Bropoii ac-
neKT 06yC/I0BJeH npobaeMaMyu aCUMMETPUYHOIO CHHTe-
3a ¥ 3(p(eKTUBHOTO pa3aeseHus paleMHIecKux cMecei
M CBSI3aH C MOMCKOM METOMOB YIIPaBJIEHHS] XHPAJbHBIMH
COCTOSIHUSIMH MOJIEKYJI.

TpagvUHWOHHO OCHOBHBIMH METOAAMHU YIIPaBJIEHHS
XUpaJbHBIMU COCTOSIHUSIMM MOJIEKYJ SIBJASIIOTCS  XU-
mMudyeckre W Onoxumuueckue. CyIlIecTBYIOT TMPHMepHI
YCIELIHOTO HCIOJb30BAHUS 3THX METOIOB [Jsi XHMHU-
4eCKOro aCHMMETPHUYHOTr0 CHHTe3a COeNMHEeHUH, paspa-
6oTaHbl 3(PeKTHBHbIE CNOCOOBI pa3jieseHHst paleMu-
yeckux cmecedl. OnHako OOLIMM HEIOCTATKOM TaKHX
MEeTOIOB SIBJISIETCSI TO, UTO PACCMOTPeHHe KaxKAO0To
KOHKPETHOTO CJ1y4asi CBSI3aHO C U300peTaTesIbHBIM pe-
[IEHHEM TPYLOEeMKOH 3aJauH.

W3 apcenana (pu3nyeckux MeTO0B, KaK NOKA3bIBAIOT
HCCJ/1e10BaHtsl, TOJAbKO ONTHUECKHE MeTObl MO3BOJISIOT
LIOCTOBEPHO ONpenessiTh M pas3indyaTh SHAHTHOMEpPHI
XupanpHbBIX MoJsiekys. [losTomMy onTHueckne MeTOnbI,
B YAaCTHOCTH METOMB! Ja3epHOH (DU3UKU, MOTYT dDek-
THUBHO MCIOJb30BATHCS HE TOJBKO [/ JAHATHOCTHKU
XUpaJbHBIX MOJIEKYJISIPHBIX COCTOSIHUM, HO U /151 yIIPaB-
nenus umu [1-7].

B wnacrosime#t paboTe paccMOTpeHbl (hHU3WUYECKHe
MeXaHU3Mbl yNpaBJeHUs XUPaJbHBIMH COCTOSSHUSIMH
mosiekys repekucu Bomopona (HoOg) B H3HauasmbHO
paueMHU4yecKold CMecH B paMKax pasBUTOU HaMu pa-
Hee KOHLEMN WU yTpaBJeHHs] XUPaJbHbIMH COCTOSIHUSIMH
MOJIEKYJ C TIOMOLIbI0 HEKOMIMJIaHAPHBIX KOHMUTYpaLUi
nazepHoro nous [8]. Ipensoxkena HoBasi cxema J1asep-
HOTO aCUMMETPHUYHOTO CHHTEe3a SHAHTHOMEPOB MOJIEKYJI
MepeKknCH BOAOPOAA W3 paUeMHUuecKoH cmecu 0e3 HX
npeaBapUTENbHON OpPHEHTALlUH.

Bepeknucs Bomopoga — mpocTeidmasi XupaJjbHas
MoJIeKyJa

Mounekyna HoOo (puc. 1) siBasieTest mpocreiiiei
XUPaJBHOU MOJIEKYJIOH, TeoMeTpUsl KOTOPOH HeWHBa-
pUaHTHa OTHOCHTeJbHO npeobpasoBanusi (z',y',2') —
— (2', —y', 2') m06oit 1ekapTOBOH CUCTEMbBI KOOPIHHAT.
[locne manHOTO Mpeo6pa3oBaHUsT UCXOAHOE MOJIOKEHHE
aTOMOB MOJIEKYJIbl He MOXeT ObITh BOCCTAHOBJIEHO TIpe-
o6pa3oBaHreM noBopoTa. Beibepem cHUcTeMy KOOPAWHAT
{z',y', 2’} mpuBsizanHoil K MoJieKyse Tak, 4TOObI OCh 2’
MPOXO/IU/IA Yepe3 aTOMbl KHCJIOPO/IA, MI0CKOCTh x'z —
uepe3 ouccektpucy yriaa 6 = ZHOOH (puc. 1). Buibop
HampaBJeHust ocH 2z’ M03BOJISIeT TPUNHUCATh TOPCHOH-
HOMY yrsy 6 ompenesieHHbIH 3HaK Tak, 4TOObI JIeBO-
My 3HAHTHOMepy COOTBeTcTBOBaso 6 > 0, a mpaBomy
6 <0.

Puc. 1. Teomerpuss Mmosekynwl mepekucu Bomopopa (H2O2)
¥ JKeCTKO CBSI3aHHas C Hefl cucTema KoopauHat 'y, z' . Top-
CHOHHBIH yroa @ — nByrpaHHBI yroJ, 06pasoBaHHBI ABYMS
naockoctama OOH. OCHOBHOMY COCTOSHHIO COOTBETCTBYIOT

9 =112.5°, #; =99°, ay = 1.451A, ao = 0.962 A [13]

*) Xumnuecknit dakyasrer, Yunsepcurer Bacena, Tokuo 169-8555, Snonus.
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CorslacHO TeopeTHYeCKUM pacueTaM U 3KCIepPHMEeH-
TasNbHBIM JaHHBIM [9-12], 3aBHCHMOCTb NOTEHIIMATBHOM
SHEepPrUU OCHOBHOTO COCTOSIHHSI MOJIEKYJBl OT TOPCHOH-
HOM (MJIH TaK Ha3bIBaeMOH PeaKLHOHHOH) KOOPAHHATH 6
UMeeT BHJI CUMMETPUUHOIO IBYXbSIMHOTO MOTEeHLHaJNa
C BBICOTOH cis- u trans-Gapbepos 2460 u 386 cm !
COOTBETCTBEHHO ¥ TOUKAaMHU MUHUMYMOB 0 ~ 110+-120°.
CoOCTBeHHBIE 3HEpreTHYeCKHe COCTOSIHHS MOJEKYJbl
pacnajatoTcss Ha AyOJeThl, COCTOSIHE U3 CHMMETpHU-
HOr0 M aHTHCHMMETPHYHOro no 6 cocrosiHUE |S;)

Jnsi HeGOMBUIMX HEOPraHHUECKHX MOJIEKYJ THMa
Hy O, Bpemsi TyHHe/MpOBaHUS uepe3 NOTeHLHA/bHbIN
trans-6apeep Tiun, KaK NPaBHJO, MaJjo, O3TOMY pac-
menjeHve B Ay6setax Awag = 27/Tiyn AOCTAaTOYHO
BEJIMKO U KaK cyefcTBUe D- U L-3HaHTHOMEpPBI TaKHX
MOJIEKYJT He SIBJSIIOTCS CTaOUJbHBIMM, BCe BpeMsl Mpe-
o6pasysick ApyT B apyra. MoJsekyssipHasi XUpaJbHOCTh
B MOJIEKYJ1aX TaKOTO THINa Ha3blBaeTCs UHAMHUECKOU
(MM ocuHAMUpPYIOILIEH).

B nepexncu Bogopoaa sHepreTH4ecKoe paclienJyeHue
MeXKJy COCTOSIHHSIMH HMXHero aybsera |Sp) u |Ap)

0) _

cocraBisieT Aw,e = 11.4 cm~!, 4TO0 CooTBETCTBYeT

0) _

BPEMEeHH TYHHEJUDPOBaHHA Ty, = 2.9 nc. IItro Bpems
OBICTPO pacTeT C MePexoJoM MOJEeKYJbl B 0oJjiee BHI-
COKHe TOPCHOHHBIE COCTOSIHHSI M CYILIEeCTBEHHO MeHS-
ercs Tpu BO3OYXKAEHHH [PYTHUX KOJeBaTesNbHBIX MO
MoJiekysbl. K mocsaennuM oTHOCATCS nedopManroHHbIE
MOABl 1y W V5, COOTBETCTBYIOIIHE KOJeOaHUSIM [JIHH
cBsseit OH, u BanlenTHas Mofia vo, CBsSI3aHHAs C ©U3MeHe-
auem yryioB Z OOH. [Tusmium Bo36YKI€HUSIM 3THX MOJ
OTBEUalT COCTOSIHHS C pacIlenJeHUssMH TOPCHOHHBIX

=81 cvm 1,
(v2)

Awyd =24 cm L. TlekoTopble XapaKTepPUCTHKH COOT-
BETCTBYIOIINX KOJeOaTeJbHBIX MepexooB, PaCcCUUTaH-
uble B [13], mpuBenensl B Tabsuile. TemyoBbIM 3ace-
JIeHWeM 3THUX BO30YXKIeHHBIX YPOBHel MPH HOpPMaJib-
HeIX yeaosusax (T ~ 200 cv~!) MoxHO mpeHeGpedb.
OTmeTHM, 4TO pe30HAHCHOE MHUMOJbHOE BO3OYXKAeHHE
TOPCHOHHBIX MOJ BO3MOXKHO JIMIIb MPH HCIIOJb30Ba-
HUM HMIYJbCOB C YaCTOTaMH, JIeXKALUMUA B JaJbHEM
WK-nuanasone, ¥ Mo3TOMY 3aTPYIHUTEJBHO.

B cBs3u ¢ Gosbiioit pasuHuueil B maccax aromoB O
1 H c xoporeii TO4HOCTBIO MOXKHO CYHTATh, UTO TJIaB-
Hble ocH HHepuuH B Mosiekysne Ho O9 coBnagator ¢ ocsi-
mu z',y', 2’ Ha puc. 1, npuyem riaBHbIe MOMEHTHI HHEp-
WK YIOBJIETBOPSIOT COOTHOWIEHUsIM: [y, Iy > I,
I, ~ I, . TToaTOMY MOXHO HCMOJ/Ib30BATh YNPOLIEHHbIE

ny6eTOB Awgg) =82 cm 1, Awg'g)

CrocoObl yueTa BpallaTeNbHOTO ABHUKEHHS [Jis COCTO-
SIHUH € Ma/JbIMH 3HAaYeHHSIMH MOMEHTa HMIynabca J,
nepeyrceHHble HUXKeE.

1. AnnpokcuMainusi CUMMeTPUUYHBIM BOJUKOM, 3a-
KJTI0YaIoIIasics B TOM, YTO MBI NMPHOJIHKEHHO ToJara-
eMm I, = I, = I. CooTBeTCTBYOLIHE OLEHKH MOKa3a-
JIM, YTO BHOCHMbIE IIPH 3TOM OIIMOKH MJSI HHKHHUX
BpalllaTeJbHbIX NOAYpPOBHeH ¢ J < 4 He MNpeBBIIAIOT
HeCKOJIbKHUX JIECSITBIX TPOLEHTA, C/JIe10BaTeNbHO, TaKas
annpoKCHMAaLHs SIBJASETCS JOCTATOUHO TOYHOM.

2. OnHoMepHOe penylupoBaHue BpalleHnd. [IpeHe-
OpexeM BpallleHNeM aTOMOB KHCJIOPO/a, T. . OyIeM CUH-
TaTh HaNpaBJeHue 0CH 2’ 3a1aHHBIM (PUKCHPOBAHHBIMH
yIJaMH @ U -y OTHOCHUTEJbHO HENONBHKHOHU CHCTEMBbI
KOOpPOWHAT x,y,z. llpu 3TOM 3ajaua O BpalleHHUSIX
MOJIEKYJIBl CBOAUTCSI K OTHOMEPHOH C yriom 6 Mexnuy
0Cbi0 z' ¥ TJIOCKOCTBIO z2' B KauecTBe BpallaTebHOH
KOOpAMHATHEL. BeIpa)keHust 17151 BpallaTeNbHBIX COOCT-
BeHHBIX COCTOSIHHI NMPHOOPETAIOT BU]

1 . ~
|Ja) = —=sin(J6),
VT

1

|Js) = \/1%

——cos(J6@) npu J > 0.
VT

3ameTHM, 4TO MJIsi BCEX PACCMATPUBAEMbIX BO3OYXKe-
HU# KoJieGaTe IbHbIe ¥ BpalllaTesIbHble CTeNeHH CBOGO/bI
MOJIEKYJIbl MOXKHO CUHTATh HE3aBUCHMbIMH.

npu J =0, (1)

CueHapuii 1a3epHOro aCHMMETPUYHOTO CHHTE3a
sHaHTHOMEepPOB MoJieKyiabl Ho O,
U3 paleMUuyecKou cMecHu

[TaccMoTpyM BO3MOXKHOCTH yTIpaBJIEHHS] XHUPaJbHBI-
MH COCTOSTHUSIMU MoJekynnl HoOo ¢ momormnbio He-
CKOJIbKMX TMHKOCEKYHIHBIX JIMHEHHO MOJSIPU30BAHHBIX
umnynbcoB Eyx = €y Ag(t) cos(wit + @) ¢ yacrora-
MU wy, B OmrmxkHeM MK-nnanasone, KoTopble pe30HaHCHO
BO30YXKIAT MOC/AEI0BATENbHOCTb KOJe0aTebHO-Bpa-
IaTeJbHBIX TUMOJbHBIX NepexoaoB MoJeKyabl. CocTos-
HHSI, COOTBETCTBYIOIINE JIeBOH U TPaBOH KOH(UTypalHu-
SIM MOJIEKYJIbl, UMEIOT BUJ

1 1
= = 5180~ 149).
(2)

B pa6orax [8, 14] 6bi0 10Ka3aHO, YTO HEOOXOMMMBIM
YCJIOBHEM J1a3epHOT0 aCHMMETPHUUYHOTO CHHTe3a 3HaH-

|Li) = —=(|Si) +[4i)), |Di)

OcHoBHBIE XapaKTEpUCTUKHU pacCMaTpUBA€MbIX MEPEXOA0B

Kose6arennsurrii nepexon | Uacrora mepexoma (cm™ 1) Hanpassenus
(X, Y =5,4;, X£Y) B cucreme {z',y’, 7'} JHUIIONBHBIX MOMEHTOB
X,.) & |Ya,) 3610 {1, 0,0}
| X0e) & | Xus) 3611 {0, 1, 0}
1X,,) & | X0, ) 3611 {0,0, 1}
|X,,) < |Y.,) 2213 {1, 0, 0}
1X,,) < |Yo,) 1396 {1, 0,0}
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THOMEPOB B CJjlyuyae MPOHU3BOJBHO OPUEHTHPOBAHHOM
MOJIEKYJIbI SIBJISIETCSI HCIIOJb30BaHKE M0JIeH ¢ HEKOMILIa-
HapHBIMU MOJSIPU3ALUSIMU, PUUEM TPU UHBEPCHHU MOJIst
NOJIKHBI BO30YKAaThCsl XHpPaJbHble COCTOSIHHUSI TPOTH-
BOTIOJIOXKHOTO 3HaKa, UTO M OMpelessieT B CleHapHU
(cxeme) J1a3epHOE MHCTUJISIIUY MHHHUMAJbHOE YHCJIO
nosiel, paBHoe tpem. JJist HHAYLHPOBAHUS XHPATbHBIX
MOJIEKYJISIPHBIX COCTOSIHMH HEOOXOMUMO, YTOObl TOPCH-
OHHbIe 1y0JeThl ObIJIH KOTePEHTHO CBSI3aHHBIMH MOCPEI-
CTBOM TIOCJIEZIOBATEILHOCTH TEPEX0N0B uepe3 Mpome-
KYTOUHBle cocTosiHus. [IpocToll aHa/ M3 MoOKa3bIBaerT,
YTO B CJIyyae HEOPHEHTHPOBAHHBIX MOJIEKYJ YHCJIO Ta-
KHUX TepeXoI0B 006513aTe/bHO TOJKHO ObITh HEUETHBIM,
Kpome Toro, ecin n, — YHCJIO PE30HAHCHBIX MOJEH
B 3TOH MOCJIe0BaTeNbHOCTH, HANpPaBJeHHs] MOJsipH3a-
IIMH KOTOPBIX JIeXKaT B HEKOTOPOH MJOCKOCTH «r, a Mo-
JISIPH3aLHH OCTaJbHBIX M| M0JIeH M0C/Ie10BaTeNbHOCTH
OPTOTOHAJIbHBI K He, TO n | JTOJXKHO ObITh HEUETHBIM.

[Ipocrefimuil cueHapuii ja3epHOro aCUMMETPHUUHO-
ro CHHTe3a HAHTHOMEPOB M3 palleMHUECKOH CMeCH,
peaJiidyemMblil NP MOMOILIH T0C/IeI0BATEbHOCTH TPex
JIa3epHBIX HMITYJIbCOB, NMpHBeAeH Ha puc. 2. Mcnosb-
30BaHMe B 3TOH CXeMe BpallaTeJbHBIX MOLYPOBHEH
OCHOBHOTO COCTOSIHUSI B KauecTBe pPa3JU4HbIX MpOMe-
KYTOUYHBIX YPOBHEH B MOCJe0BaTebHOCTH MePeXoaoB
MO3BOJIWJIO CleJIaTh YHUCJO BO3AEHCTBYIOUINX HUMIYJIb-
COB MHHHMMAJ/IbHO BO3MOXKHBIM, PABHBIM TPEM.

A
s} V1

Puc. 2. CxeMa MHIYLHPOBAHHBIX Ja3epHEIX TMEPEXONOB B Clie-
HapuM Ja3epHOT0 acCHMMETPHYHOTO CHHTe3a 3SHaHTHOMepOB
mosekynsl HoOo u3 pauemnueckoit cmecn. CTpesnkamu mo-
KasaHbl Mepexojbl, Bo30y»KaaeMble Pa3IHYHBIME HMITYJIbCaMH

[TponemoncTprpyem paboTOCNOCOGHOCTh  JAHHOM
CXeMbl [1J/1 MOIe/JH aHcaMO/s CJlyd4aliHO OpHeHTHpPO-
BaHHBIX MoJieKysn Ho Oo B MpubIMXKeHUH OJHOMEPHOTO
penyurpoBaHusi BpamleHui. [lyist ynpolieHnst pacueTos
B KaueCTBe HAuaJbHOI'O COCTOSIHHSI MOJIEKYJ] BO3bMEM
CTallMOHAPHOE NPU HYJIEBOM BpallaTeJbHOU TeMIeparTy-
pe cocrostuue (J = 0), B KOTOPOM H3 BCeX KoJiebaTeb-
HbIX MOAYPOBHEH 3aceJieH JIUIb HUXKHUHU TOPCUOHHBIH
ny6JeT, OnKChiBaeMblll MAaTpULIeH MJIOTHOCTH

po = (1/v/2) (|So) (Sol + | Ao) (Aol)- (3)

Hanee, TIpenrnosiokuM, UTO Jia3epHble HMIYJbChI
B cxeMe BO30yXKIeHHsl SIBJSIIOTCSI HelepeKpblBAIOLIN-
mMucs U He OyIeM YUHUTBIBATH MPOLECCH pesaKCaluu

¥ Hepe3OHaHCHBIe nepexosibl. [le30HAaHCHBIMU CUHTAIOT-
Csl Te TIepPexoMbl, MJisT KOTOPBIX OTCTPOHKA OT YacTOTHI
nosist He npesbimaer 30 cM 1 (4TO6B 3TO OBIIO CrIpa-
BEIIJIMBO, MMMYJbChl HE JOJ/KHBI ObITH KOpoue MHKO-
cekyHHbIX). Torna MOXHO CUMTAaTh BOBJEUYEHHBIMH BO
B3anMofeicTBHe ulllb ypoBHU ¢ J < 2. [loaTomy onu-
caHWe JNHHAMHUKHM MOXKHO TPOBOAHTH B TPUONHIKEHUH
Bpamatomnxest BosiH ([1BB) B 24-ypoBHeBom 6aswce
{15,,)10s), 14,,)[0), IS),, [Ls), 14} ILs), S} |La),
|Ay,) |14)}, THe i moc/enoBaTeIbHO NPUHHUMaET 3Have-
Hus 0,2,5 u 1.

[lacuer mokasas, 4Tto B pe3ysbTaTe TAKOTO BO3JEH-
CTBHSI B H3HAUaJbHO pPAlleMHUECKOH CMeCH XHpPasbHBIX
MOJIEKYJl HHAYLIMPYETCS CTeNeHb XUPATBHOCTH Xy, WU
Xy, AJS MOJIEKYJ, HaXOASLIUXCS B OCHOBHOM Vg HJIH
BO30YKIEHHOM Vo KO.He6aTe.HbeIX COCTOHHI/IHX COOT-
BeTCTBeHHO. [T0CKOMBKY Aw 7é AwAS , TO U CTerneHb

XHWpaJbHOCTHU ) Cpedbl B L[e.HOM TaK2Ke CTAaHOBHTCHA
OTJIMUHOH OT HYJIA. Ecnu BBecTH 0603HaUeHUs

1 .

T1,1(§0a7) = h—\/i <XV0| €1,d |X,,1>,
1 .

1,2(90a7) = h—ﬁ <XV0| €1,d |YV5>’

T1,3(90a7) = (Xllo‘ €1, a ‘XV5>’

1 .
T2(‘P,7) == <Xl/1‘ €2, d) |XV2>’

h2 A @)
T3(‘P,7) = h—\/§ <Xl/0‘ €3, d ‘XV2>ﬂ
(g, ) = /T4 +1673,7F,,
Us(p,7) = T%J +273 12+ 27} 3

A
S; = / —32(t) dt,

rie X,Y =8,A4; X #Y, 1o ¢ yuetom (1), (2) u (3)
BbIPaXKE€HHsI JIJIs1 CTENIeHH XHPAJbHOCTH TPEACTABJSIOT-
csl B BHJIE
= X0 cos(2m Awgt
Xvo (Soaf)l) - ? COS( TAW g + 500)7
X0

X (9, 7y) = =57 cos(2mAWst + o),
= —xo sin(m(Aw’s + Awi)t) X

x sin(m(Aw’fs — AwlZ)t),

x(#,7)

rIe

xo(p,7) =4 Y111 2Y1 3 X

. S1VY, - U
X sm%\/‘yl-i“lb(‘pl—'ril)"‘ (6)

SV + ¥, —|—\Il /7
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-1
X [\/5\11%,/ w2 - \1@] sin(SyT3) sin(283Y'3) x

< S1vVUy — ¥y 51\/‘I’1+‘I’2>
X | cos — cos X
V2 V2

X sin(p1 — p2 — ¢3)
— awmmautyna (B oOleM cjaydae MPOU3BOJBHOTO
3HaKa) OCUMJIJISLUE CcTemneHu XupasdbHocTH. CreneHb
XHUPaJbHOCTH JOCTHT@eT MaKCHMaJbHOTO 3HauyeHHs
xo = 0.85 mpu opueHTalU¥ OCH 2z', COOTBETCTBYIO-
e PY1 — Y2 — Y3 = 7'['/2, S2T2 = 7'['/2, 83T3 = 7'('/4,
S$i1T11 =122, §;T15=1.19, §; 13 =1.19.

[Ity olLleHKH TOBOPSIT O TOM, UTO TPeIJIOKEHHasT CXe-
Ma J1Jis YaCTHUHO OPHUEHTHPOBAHHBIX MOJIEKYJI M0 CBOeH
3(PPEKTUBHOCTH TPAKTHYECKH He YCTYIMaeT CXeMaM,
NpeaJoXKeHHbIM B [1-7] mJsi peaBapUTebHO OPUEHTH-
poBaHHBIX MoJjieKya. OTauyue TaHHOH CXeMbl COCTOUT
B TOM, 4TO (xo) # 0 TNpH yCpeIHEHHWH IO BCEBO3-
MOXKHBIM OpHeHTauusim ocu z'. CpefHee 3HaueHHe aM-
nauTynsl (xo) = 0.23 COOTBETCTBYeT B3aHMHO OPTOTO-
HaJIbHBIM TOJITPU3ALUSM HMIYJIbCOB Hakauku (T.e. UX
MaKCHMaJbHOH HEKOMMJIaHaPHOCTH) C TMapameTpamu
81 =6.02x107* B-c-m™!, 8, =1.39x107% B-c-m,
S3=4.49x 107 B-c-Mm71, 1 — g — 3 = m/2.

[lesysbraThl pacueTa aMIJIMUTYAbl OCUMJMSIHE CTe-
MeHU XUPAJbHOCTH, TPHUBEJeHHble HAa PUC. 3, MOKAa3bl-
BAIOT, UTO [/l UCIOJb30BaHHBIX 3HAYEHHH MapaMeTpoB
NpH JIIOObIX OPUEHTALHUSIX MOJIEKYJ/bl 3HAK aMIJIUTYbI
MHAYLHUPYEMOH CTeNeHH XUPaJbHOCTH Yo BCeraa moJio-
xuteseH. OTMETHM, UTO Pe3y/bTaThl IPOBEIEHHBIX Ha-
MU 60Jiee TOUHBIX PACUeTOB C HUCIOJb30BAHHEM MOMEJH
CHUMMETPHUHOTO0 BOJIYKA COBMAAAIOT C IPUBEEHHBIMH M0
MOPSIIKY BEJUYHHBIL.
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Puc. 3. 3aBuCHMOCTb aMIJIMTYAB Yo HHLYLIHPOBAHHOH XH-

pasbHOCTH OT YIJIOB ¢, Y, 3aAaIOLIUX NPOCTPAHCTBEHHYIO OpH-

SHTALMIO MOJIEKYJIbl B MOJEJH C OfAHOMEPHOH anmpoKkcHMaLnei
BpalleHH#

[lpuBeneHHBI pacyeT HATJSIAHO MMOKA3bIBAET, YTO
NpeaJoXKeHHBIH CLeHapui acMMMeTPHYHOTO CHHTe3a
3HAHTHOMEPOB M3 palleMHYecKol cMecH paboTaeT B TOM
qucse U U1 HEOPUEHTHPOBAHHBIX MOJIEKYJI, 0 KpalHel
Mepe [Js HauaJbHBIX YCJOBUH (3), T.e. MpU Hy/NeBOU

BpallaTeJbHOH TeMIepatype MoJekysa B cmecH. [Ikcne-
pHMEHTaJsIbHO TaKasi CUTYaLHsl MOxKeT ObITh peasi30Ba-
Ha B MOJIEKYJISIDHOH CBEPX3BYKOBOHU CTpye, BO3HUKAIO-
el NpU MCTeYeHHUHM MOJEKYJ rasa M3 eMKOCTH B Ba-
KyYMHBIH pe3epByap. B takoil cTpye Bc/encTsue npo-
1eCCOB anuabaTHUeCKOro paclidpeHHsi BpallaTesibHble
CTerneH" CBOOOLBI MOJIEKYJ CHJIBHO «BBIMOPaKUBAIOTCSI»
C TOHMXKEHHEM BpallaTesNbHOH TemnepaTypbl Tio4 10
HEeCKOJIbKUX KeJibBHH [15, 16].

[ToBbllleHre BpalaTe/qbHON TeMMepaTypsl MOJEKY.J
NPUBOANUT K CYILECTBEHHOMY BO3DACTaHHUIO POJH Bpa-
L1aTeJbHO-TOPCUOHHBIX OTCTPOEK OT pe30HaHca U K
BO30YK/I€HNI0 GOJBIIOr0 YHUCJ/IA BPAllaTENbHBIX COCTO-
SIHWH, ¢ KOTOPBIMH HMIYJbChl TIPAKTUYECKH He B3au-
MoneHcTBYIOT. [Iro, ecTecTBeHHO, ymMeHbIIaeT 3¢ ¢eKT
paszesenus paueMmuueckoil cmecu. [Tostomy npu pac-
CMOTPEHHH CLEeHapUsl aCHMMETPHUYHOTO J1a3€PHOr0 CHUH-
Te3a /51 HadasbHbIX YCJOBUH C BBICOKUM 3Ha4YeHH-
eM Tyot, COOTBETCTBYIOUIMX, HANpHUMep, HACBIIIEHHBIM
napam Ho Oy npu HOpManbHBIX yCIOBUSX, HEOOXOMUM
Oosiee TOUHBIH yueT BpalleHu#. [lacueTsl mpoBogUIUCH
C paccMOTpeHHeM BpalleHUH Ha OCHOBE MOJEJH CHM-
MeTPHUHOTO BoJYKa. [IpuM HCHO/b30BaHUM UMIYJ/bCOB
C IJIUTENBHOCTSIMH ~ 1 TC MOXKHO Nogo0paTh 4acTOThI
HUMIYJbCOB TaK, 4TO B JHHAMHKY OYAYyT BOBJIEUEHBI
npeuMyllecTBeHHO ypoBHH ¢ J < 3. CoOTBeTCTBYyIO-
LUK 3TOMY CJy4alo pacueT OaeT AJsl YCPeLHEHHOU Mo
OpHeHTaUHUsIM JIOKAJbHOH aMIIUTYAbl HHAYyLUPyeMOH
CTEeNeHH XHMpPaJbHOCTH OLEHKYy ~107% mnpu B3auMHO
OpPTOTOHAJBHBIX TMOJSIPHU3ALUSIX HMMITYJbCOB C HHTEH-
cusHocTsMH ~10'2 Br/cm?. BaxHo 0TMeTHTb, uTO,
HeCMOTPSI Ha CHJIbHOE HeraTHBHOE BJIMSIHHWE BpalleHHH
Ha 3(p()EeKTHBHOCTb CXEMbl, UMEHHO HaJHuUWe Bpalla-
TeJIbHOTO paclLUenJeHusl CAeJaJ0 BO3MOXKHBIM HCIIOJb-
30BaHMe BpallaTe/bHBIX MOAYyPOBHEH OCHOBHOI'O COCTO-
SIHHSl B KaueCTBe Pa3InYHbIX MPOMeXKYTOUHBIX YPOBHEH
B [10CJIeI0BATEbHOCTH T1€PEXO0LI0B.

Takum 06pa3om, Ipu HOPMATbHBIX HAUANbHBIX YCJIO-
BHUSIX NIPeNJIO’KEHHBIH CLeHApUI TaKxKe TpPeiCTaBJsIeTCs
LOCTaTOYHO 3(P(PEeKTHBHBIM M BO3MOXKHA €ro 3KCMepH-
MeHTaJ/IbHasl peasn3alus B HachllleHHBIX napax HyOs.
[Ipu aTom mopx BO3melicTBHEM TpeX Jia3epHBIX MUMITYJib-
COB B 006/1aCTH C XapaKTepHbIM pasmepoM ~ 1 mm3
UHIYLUPYETCS MPOCTPAHCTBEHHOE paclpesesieHue CTe-
MeHW XUPaJbHOCTH B BHIEe 00BEMHOH HaBeleHHOH
pemleTkd. B pesysnbraTe JHMHEHHOrO KBaApyMoJbHOTO
B3aMMOJIEHCTBHSl HepaleMHUeCKOH cpefibl C XBOCTOM
NocCJeqHero U3 UMNYJbCOB CXeMbl BO3HUKAET UMIMYJbC
OTKJHMKa C ONpe[esIeHHOHU NoJisipyu3alnued U HampasJe-
HUeM pacrpoCTpaHeHHs, OTJAWYHBIM OT HampaBJeHUs
pacrnpoCcTpaHeHHs TMOCJAeHer0 U3 HMMYJIbCOB CXEMHI.
JI1 UHTEHCHBHOCTH OTKJIMKA COOTBETCTBYIOIIAS OLIEH-
Ka B 3TOM cJjiydae coctasaser 10~8 Br/cm?.

BriBoanbl

Takum 06pa3om, Ha IpUMepe SHAHTHOMEPOB MOJIEKY -
asl HoO9 mpomeMoHCTpHpPOBaHA BO3MOXKHOCTb YIIpaB-
JIEHWUSI XHUPAJbHBIMH COCTOSIHUSIMM MOJIEKYJ W TIpel-
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JIOXKeH ClLieHapHil Jla3epHOTr0 aCUMMETPHUYHOrO0 CHHTE3a
IHAHTHOMEPOB M3 palleMHYecKoi cMecH 0e3 HUX mpen-
BapHTe bHOH opreHTalUH. OLEHKH BeJHUHHBl PErucT-
PUPYEMOr0 CHTHaJja IMO3BOJISIIOT HANEsIThCS HA JeTeK-
THPOBaHHE Ppe3y/bTaTOB JA3€PHOTO ACHMMETPUUYHOTO
CHHTe3a, 0COOEHHO B 3KCIEPUMEHTAX C BbIMOPOXKEH-
HBIMH BpallaTeJbHBIMH CTeNeHsIMH CBOOOIBI MOJEKYJI,
HampuMep B MOJIEKYJISIPHOH CBepX3BYyKOoBO# cTpye. Bos-
MOXXHOCTb Lie/IeHaNpaB/IeHHOr0 UCII0b30BaHMUs Bpallla-
TeJIbHbIX CTereHel CBOOObl MOJIEKYJT I03BOJIsIET COKpa-
THTh UHCJIO HEOOXOIUMBIX B CXeMe J1a3epHOro CHHTEe3a
MMIYJbCOB M YaCTHUHO KOMIEHCHPOBATh HeraTHBHbIH
BKJaJ BpallaTespHol pedasupoBku. [Ito mnosBossier
HalesTbCsl, UTO M B IKCIEPUMEHTaX C HACBILIEHHBIMU
napamut Ho O9 npu HOpMaJbHBIX YCJOBHSIX TAKXKE MOXK-
HO 00ecrnednTb BO3MOXKHOCTb perucTpauuu 3sddexra
C WCMOJIb30BaHWEM JIHHEHHOTO OTKJIHKA CPelbl.

[la6ora uyacTuuyHo mnomnepxaHa rpaHtamu [IODOU
(02-03-32200), INTAS (INFO 00-479) u nporpam-
mo# Waseda University International Exchange Fund
(under Exchange Program with Moscow State Univer-

sity).
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