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BBe,y.eHUe 

aRcnepHMeHTBnbHOe 06HapymeHHe HeCOpaSMepHOrO ~SOBOrO nepexo~a 

B KpHCT8Jrne ,IU'I!fleHHna ( ) /1/ cTHMyn~BaJIO HHTepec R HCC12 H10 
Cne~OBaHHRM aToro coe~HeHHR. OAKH HS HaH60nee HHTepecHHX pesynbTa
TOB - nepBoe npfiNoe Ha6nID~eHHe HOBHK THnOB 3neMeHTapHHX B036~e
HH~ - n~30HOB" 11 "aJdnnHTY,l40HOB" B aecopaaaepaoã ~e Chm' nonytleH B 
SKcnepHMeHTax no HeynpyroMy pacceflHHID He~TpoHOB I /. OÓDRCHeHHID 
MeXaHH3Ma ~OBOro nepexo~a nOCB~eHO HecKonbKO pa60T /3-5/, B KOTO

pYK ~8Ha y~oBneTBopHTenbHaff KHTeprrpeTaqHR 3KcnepHMeHTaJIbHNX.~3y'nb
TaTOB. HaM ~eTCfi HaH60nee Harn~oA MOAenb, npe~lIOmeHHaR B /37, 
r~e ~OB~ nepexo~ OÓDRCHReTCR Ha OCHOBe pac~eToB AHHaMHKH pemeTKH 
KpHCTanna ~~HHna MeTO~OM aTOM-aTOMHNX nOTeHqHanOB c yqeToM BHyTpH
MoneKynfiPHHX cTeneHeA cBo60~. ilPHQHHOf:' HecopaaMepHoro ~30Boro 
nepexo~a RBlIReTCR CHJIbHOe B3aHMOAe~CTBHe HaH601Iee HH3KO~CTOTHO~ 

BHyTI»lMOneKynRpHo~ "TOpCHOHHOA" MO~U C nonepeQHon aKycTHq8CKOA MO

~oA. 

B CBR3M c BNmecKasaHH~ HaN npe~cTaBnHeTcR HHTepeCHNM HCClIe~O
BaTb 61ImstaJWHe 8HaJlOrH ~q.eHHna c ~enbIO 06Ha~eHHR B HHX qasOSbIX 
nepexO~OB H nposepKH Mo~enH, npe~no~eHHoA R /. O~HM H3 TaKHX 
8H8JIOrOB RBnReTCR KpHCTann 4,4~,IlH<pTOp,IlH<PeIDl1Ia ( C12. He Fz. - ,il,~). 
MoneKyna A~ OTnHQ8eTCR OT NoneKynH ~<PeHHna nHmb TeM, ~O ~sa aTO
Ma Bo~opoAa, ne~e HS ~nHHHoA OCH MoneKynu, 38HemeHH Ha aTOMU 
<f>'ropa. COrJIaCHO ~aHIibIN ,IlH~H aneKTpoHOB B rase} MoneKylll:JI 06CHX 
Be~CTB HennOCRH8. Yron Me~ nnOCKOCTRMH qeHHnbHNX Kone~ COCTaB1IReT 
45 0 AnR C11 H1ü /6/ H 440 A1IR .u~ /7/. B KpHcTMne DpH KOMHaTHoA 

TewnepaTyp8 KOH~pYaQHH o6eHx MoneKYj RSíReTcR n1IOCKO~H napaueTpY 
31IeWeHTapHoA nqeAKH ~OBonbHO 6nH3KH 8,9. TaKHM 06pa30MJ npH KOM
H&THOA TeMnepaType B KpHcT&nnax Q60KX Be~CTB HMeeTCR KOHKypeHqHR 
BHYTpHNoneKYlIxpHNX CHn, DpHBO~ K HennOCKoA KOH~pMaqHH,H MeEMO
neKynHpHNX B3aHMO~eAcTBHn, cTa6HnH3Hp~x nnocKyD KOH<PoPU~D ITpH 

KOMHaTHO~ TellnepaType. ECTecTBeHHo, Ha Hem B3I'lUJ,n, rrpennonoaars , 
QTO 3aweH& ABYX aTOMOB BO.nOpO~ Ha aTOMY ~Opa He ~3NeHHT C~CTBeH

HO "TOPCftOHHOJ:t" CHnOBO~ nocToSfHHoti BHY'1'pMMonelcynRpHoro B3aHMO~e~C'r
BHSI. 
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3~aqa ~8HH0~ pa60TH SaKnD~TCR B Onpe~eneHHH HH3KOTeMnepaTyp-' 
HO~ CTPYRTYPH KpHCTanna ~~ H paO~eTe Ha ee OOHOB6 ~aMRKH pem6TRR. 
B nepBoR QaCTH npHBO~aTCR pesynbTaTH ~~H peHTreHOBCKHX nyqeR 
Ha WOHOKpHCTanne ~~ npu 120 R. Bo BTOpoR qaCTH OnHCSHa wo~enb pac
~eTa ~HawHRH pemeTKH KpHcTanna. ~ q,aCTH 3 npHBe~eHY pesynbTaTH 
SKcnepuMeHTOB no H6ynpyrOYY HeRorepeHTHOMY paCCe8HHD HeATpoHOB Ha 
nopomxe ).I.m,IJ.	 H cpasaeaae HX c ~B.HHI11MH pac'QBT8.. 

I. CTpyKT:ypa N npH 120 K 

MOHOKpHCTannH A~ 6HnH B!lIpB.II\eHH nyTeM OOroK,D;6HID! R3 raaosoã ~3:b1 

npeABapHTenbHo oqu~HHoro BaKYYMHoR BosrOHKoR nonHKpHcTannHQ8CROrO 
nopomRa. B peHTreHOBCROY SKCnepHMeH~e HcnonbSOBanCR KpHcTann B ~p
Me nnaCTHHKH· 0,6xO,4xO,2 yy3. ClRCnepHMeHT nposenea H8. )1HclJpa.RToMeT- . 
pe "CHHTeRC" 'P Z1 • fl~eRKa.n~ onpenezeaa no 15 petJxeKC8M c noeae
Ayml1\HM yTOlmeHHeM MHR ~nR ~BYX TeMnepaTyp 120 K :t I K H 295 K. 
~nR onpeneaeaaa CTpyI<TypH npu 120 R (oxnwr-neHHe otSpasq8. nO'l'OROM 
aSOTa) coõpaaa 958 aeSaBHCHNHX oTpueHHR ( sl.n, 9/ À ~ 0,65 i-I), 
H3nyqeHHe Mo K.,c ,rpalfJHToBG« MOHOJcpowaTOp, CR8HHpoBSHHe e/za 
YTOlmeHHe ROOp,ItHHaTHHX H TennOBLIX napaaeepoa rrpcaonaaocs 6nOK-)1K8.
rOHanbHHM MHK, npH rpa4H~cKOM Hso6pazeHHH ,0neKyn B aneMeHT8.peoft 
SllIeRKe HcnOnhSOBaJIElCb nporpaaaa ORTEP 10/. llapaweTPH sneMeH-
TapaoR jJtl6R!CH ~~ ~nSl ~BYX TeunepaTyp npHBe~eHY B Ta(Sn. I. )VIR Cp8.S
HeHHR I1pHBe,I1eHH T8JCICe napaweTpH SneMeH'I'apaoR SNeRKH )lRI}leHHna.. 

Ta6mm8. I. llapaMeTpbI sneMeHTapHoR $N9RKH A~ H ,I1HI}leHHna. 

~~	 )J,H~HHn 

295 R 120 K 293 K /8/ 110 K /11/ 

CL [~] 7,784(3) 7,589 <I ) 8,12 7,82 
b [Ã] 5,848(2) 5,751 (I) 5,63 5,58 
c [Â]	 10,001(3) 9,958(2) 9,51 9,44 

92,82 (3) 91,78 (2j 95,1 94,62
~[)?] 454,70 434,40 433,0 410,60 

llPOCTp8HCTBeHH8.H rpynna P11/a. , Z = 2, Dpo..c'{. = 1,45 r/cM'. 
B KatrecTBe cTaproBoA Mo~enH rrpa yTollHeHHH CTpyETypIl ~mA B3$1'1'H 8.'1'0..... 
Hue ROOPAHHaTY MoneRynu ~~HHJIa HS /11/. OKOHq8,TenbHOe 8H8.~HHe 
4)aKTOpa. pacXO)1HMOCTH R ::: 0,061 nonyqeHo B npHtSmmeHHH 8HHSoTpomm 
TeIXI:OBIiX lConetS8HHR HeBO~opo,IUiNX aTOMOB ~~ )l1IR MaCCHBa 654 0'l'p8Z~

2 

Ta6nH1l8. 2.	 ROOp,IUlHaTN (x 105) H eaaeorponaue TemIOBNe tfJaKTOpN 
aTOMOB ~~ (nnSl aTOMOB Bo~opo~a npHBe~eHb1 ROOp~-

HaTH (x 104) 
H HaOTpoDHbIe TennOBlre qaxTOpb1) 

-x y z B 
CI 03277 000'79 07224 
C2 - 00645 18082 15951 
C3 05438 18072 29366 
C4 15529 - 00363 33778 
C5 19796 - 18737 25702 
C6 13594 - 18265 12318 
F 21635 - 00638 46877 
112 - 0766 3268 1303 2,52 
H3 0286 31II 3561 1,39 
H5 02687 - 3135 2919 1,31 
H5 1702 - 3058 0689 2,11 

BI1 Bzz %3 B:r2 B:r3 Bz3 
CI 0,90 1,39 1,30 - 0,25 0,25 0,09 
C2 1,44 1,33 1,82 0,40 - 0,24 0,06 
C3 1,77 1,94 1,52 - 0,02 - 0,02 - 0,39 
C4 1,54 1,80 1,'17 - 0,21 - 0,21 0,15 
C5 1,77 2,18 1,39 0,31 - 0,17 0,14 
C6 1,55 1,76 1,34 0,38 0,17 0,00 
F 2,54 2,89 1,06 0,11 - 0,56 - 0,12 

HU« c F} 2,0. B Ta6n.2 opHBe~eHN Roop~HaTs &TOMOB ~~ H ROMno
HeHTs TeHSOpa H~BH~anhHNX TennOBHX ~OpOB. reOMeTpH~eCRHe 

napaueTpY MoneKyns A~ AeHH Ha pRc.I. llorpemHOCTH B onpe~eneHHH ~n~H 

CBRseR Me~ HeBo~opo~YMH aTOMaMH COC~aBngDT MeHee 0,005 Â, ~nR 
CBRaeR C-H ueHee 0,03 K• .ElaJreHTHse yrns. orrpeneaeas c TO'QHOCTbll 
0,30 B cnY'l8.e aesonoponasx aTOMOB li c TO'QHOCTbIJ 1,8u ~nSl yrnoB ?-/-C-t. 

Monexyna .n.~ B KpHcT8JIne npa 120 K nnOCR8.SI. ÜTRnoHeHHe aTOMOB 
H2 H H6 oT nnOCICOCTH, nposeneaaoã uepea aTOMIl yrnepona <PeHHnbHO
ro Ronb~a,COCTaBnHeT 0,04 K. AnR·OCTanbRNX aTOMOB Bo~opo.na OTRnOHe
HHe ueHee 0,01 K, a.rtnH aTOMOB KonbQa MeHee 0,003 K. YpaBHeHHe 
nnOCROcTH YOn9KYnH 

O,8363 x + 0,4812 Y - 0,2629 z = 0,0019 • 

llono~eHHe YOneKyn B 3neMeHTapHot1 ~et1Re nOKa38H0 Ha pHc.2. 
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CpaBHeHHe KOOp~aT ~~ c KOOp~aTaMH ~~HHna npH 110 K /1/, 
a Taxme COnOCTaBneHHe ypaBHeHH~ nnOCKOCTeA sTHX MoneKyn nOKa3~BaeT, 

~TO npH cOxpaHeHHH no~o6Horo ~H~eHHny CTpyKTypHoro MOTHBa HaKnOH 
MoneKyn ~~ B fiqeAKe HeCKonbKO HHOn. aTO, nO-BH~MOMY, CBfi38H0 c 

flj 

F 

#.5 116 ' #P' 

PRC. L AnHHH CBR3e~ H saneHTHH9 yrnH.uoneKy1IH A~. 

Tpe60B8HHRMH nnOTHoA ynaKoBKH aTOMOB <lJTopa, xpaTtI8.~ee peccroasae 
M~ KOTOpNNH B KpHCTanne paBHo 2,983 X. OCTanb~e Me~oneKynRP
Hbl9 KOHTaKT~ B CTPYKTyp9 Ta.KJKe ae JlB1UnOTC.FI HanpRJteIfiiNMH. KpaTtmfl\

mHe Me~oneKynRPHHe KOHTaKTH nOKa3aH~ Ha pHc.2. 

2. l\HH8YHKa pemeTKH lJ.W, 

nOTe~anbHym sHeprHID KpHcTanna B COOTBeTCTBHH c /20/ MOMHO 

3anHCaTb B BH,ne: 

v= I L [k
1 
v:+ k2.'\~ + k3(,,,,,,-,J'+ k, '1:l1-2~'TI\+ L V""''YJ (I) 

'YT\,. rn.. 

3,neCb nepB~ qneH OnHC~BaeT OTHOCHTenbHHe Kone68HHR 4eHHnbHNX Koneq 
B n~OCKOCTH MoneKyn~, BTOpOn - OTHOCHT8JIbHH8 Kone6aHHR BHe onOCKOC
TH, TpeTKt\ - paceaseaae C- C CBR3H 'MeJt,ny KOlIbqawH, 'qeTBepT~ 

OTHOCHTenbHoe CKpyqHBaHHe Kone~ (TopCHOHHNe Kone6aHHR). nocne~fI\ 

PHc.2.
 

aneMeHTaPHaH fiqenKa
 H] 
)J,~ npa 120 K. 

H2
 

H'
 
6 

'~ 

'1neH OnHCNBaeT S3aHMo,nenCTBHe saneHTHO He CBR3aHHHX aTOMOB H 6epeT
CR B BH~e aTOM-aTOMHoro nOTeH4Hana: 

. -6 ]V = \ A·. e.xp(-B..,r .)-C,· r . (2)[
'i11..1\. t ~ 'j ij J "J , 

r,ne TLj - paCCTO.RHHe MeJJt,Ity napoã B3aHMo,neAcTByro~X aTOMOS; A ,B • 
C - 3MIIHpH'1eCKHe napaMeTpllt. ,IT.nH C- C , C- H H H - H B3aHMO
,nenCTBHn 6~H HcnOnb30BaHH napaMeTpY BHnbRMca 112/, a ,I1nR F- F 
F - C H F - H - napaaerpa H3 pa60TbI 113/ (Ta6n.3). 

Heo6xo~MHe ~H npOBe,neHHR paC'1STOB qacTOT~ Kone6aHHn peilleTRH 
KpHCTanna ,IT.~ B QeHTpe 30HH BpHnnD3Ha 6~H B3flTbl H3 114/, r,ne onTH
qeCKHMH MeTO~aMH Hccne,noBaHN njPomKH HeKoTopb~ MoneKynRpHNX KpMcTan
nOB. OnHaKO rrpHBe~eHHaH B 114 KnaccH~K~fl Kone6aTenbHHX MO,n no 

cHMMeTpHH ~~cTaBnReTcR He snonHe y~oBneT80pHTenbHo«, nocKonbKy 
,I1aHHBe /14 ~nH ~qeHHna OTnHQBIDTCn OT ~e3ynbTaToB TmaTenbHHX OnTH
'1ecKHX HCcne~OBaHH~ Ha MOHoKpHcTanne /1 I. B CBR3H C 3THM 6~no rrpo
Be,neHO rrepeonpe~eneHHe cHMMeTpHH Kone68HHn A~. 4aCTOT~ Kone6aHH~ 

~~~Ina H3BeCTHon cHMMeTpHH M3 ~aHHHX He«TpoHHoP. cneKTpocKOnHH /17/ 

s4 



Tat5JIHUa. 3, Ilapaaerpa A , 8 ,e 

BSaHMo,neAcTBHe A ,KKB.JI/MOJIb B l-I, C ,KKan/MOJIb ' 16 

C - C 83630 3,60 568 
C - H 8766 3,67 125 
H - H 2564 3,74 27,3 
c - F 55619 3,93 271,2 
H - F 9908 4 pOO 59,5 
F-F 36990 4,26 129,5 

nepeC~TblBanHCb c ~eTOM H3MeH8HHR MaCCY H MOM8HTOB HHepqHH qeHHJIb
HbIX KOJIeQ npa nepexone OT MOJIeKYJIbJ C12. H10 K ,n~, IlonytreHHHe pe
sYJIbTaTY B cpaBHeHHH c HeRTpoHHHMH H OnTHqeCKHMH ,naHHNMH nOKaSaHH B 
Ta6n.4, 3,neCb ~e npHBe,neHa li npHHRTaR HaMH KJIaCCH~KaQHR KOJIet5aTeJIb
HbIX MO,n no CHMMeTpHH. 

Tat5nHga 4,	 CpaBHeHHe qaCTOT Me*ID!JIbHbIX KOJIe68HHR B KpHcTan
nax ,ItH{fJeHHJIa H )J,~. Bce ttaCTOTIlt B CM-I 

,IJ,HIfJeHHJr ,n~ 

CHMMeTpHfl HHPH /17/ OnTHtleCKaR 
crrexrp, PaCtleT HHPH OnTHtIeCKM 

cneKTp. 
/15/ /14/ /14/ 

Au.. (V4) ? 72 73 ? ? 71 

B~u.. (V6). 133 130 118 87 ? 84 

B1u, (V10) 186 191 174 144 156 145 
8 1g- (V6) 240 243,5 251 157 156 180 
A ~ (v11) 325 334 330 293 290 277 
o83~ (v10) 391 (364 ) (409 ) 303 329 340 

IlonHTKa OnHCaHHH ,ItHHaMHKH pemeTKH ,n~ TaKHM ~8 Hat5opoM CHJIOBHX 
nocTo~NX, KaK ,ItJIR ,ItH~HHJIa, He ,nana xopomero COrJIacHH c 3KcnepH
MeHTOM 167, B ,ItSHHoR pa60Te CHJIOBHe nOCTOnHHHe no,nrOHRJlHCb ,no no
JlyqeHHR HaHJIyttmero COrJIaCHH paCCQHTaHHHX tlaCTOT B ~eHTpe SOHH 
BpHJIJIDSHa c QRCTOTaMH, nOJlyqeHHNMH H3 onTHtreCKOR cneKTpocKOnHH /14/ 
c yqeToM nepeonpe~eJIeHHR CHMMeTpHH Me~HHnbHHX KOJIe6aHHR (Tat5JI.4), 
B paCtreTax HCnaJIbSOBaJICR cJIe,nyro~R Hat50p nOCTOHHHHX H3 B~eHHR 
(1): 

k1 '=11,5 .kz =12,5 k, =97,8 k4 = -55,9 ~ = 1,2937 • 

CHJIOB&e nOCTO.RHHNe k1 ' kz , k?> H k4 Bblp8J'lteHy,y D KKaJI/MOJIb. OTMe
TIni, tlTO "ropcaoasaa" C1'tJIOBaJI nOCTORflHM kit npHHRTa TaKO~ xe , KaK 
B .J1K<Pemme. 

PactreTN ,ItIDiaMHIm pemeTleH npoaO,IU'lJIHCb B IIpHt5mmeHHH ~eCTKHx 

~eHHJIbHbIX KOJIe~, nOTe~anbHaR 3HeprHH KpHCTaJIna t5YJIa MHHHMH30BaHa 

I" BapbHpoBaHHeM yrJIOB 3AJIepa, s~ammKX nOJIO~eHHe MOJIeKYJIbJ B 3JIeMeHTap
HoR aqeAKe. 3a HCXO~yD ,nJIH MHHHMHSaQHH 6panaCb CTpYKTypa ,n~, onpe

I ,neneHHM npH 120 K (Ta6JI.5).J', '~. 
:," 

-Ta6nwqa 5. OpHeHTaqHR MOJIeKYJIY A~ B KpHcTaJIJIe 

YrnN ôAJIepa 
-Jl,'fi r 

MCXO~aH	 o o o 
CTPYKTypa 81,04 104,48 62,73 

OnTHMHsHpOBSH
H8JI CTpyKTypa 80,94 o 105,32 o 60 15° 

o~ 

PeSYJrbTaTN pacuera KpHBbIX )tHcnepCHH B [O, S,O] HMpaBJIeHHH 
H ~yH~H nnOTHOcTH qoHOHHYX COCTOHHHA nOKa3SHR Ha pHc.3. ~KqHH 

nJIOTHOCTa ~HO~~ COCTORHHR paCCtlHTbJaanaCb no ~pMyne: 

, 

~ (w) = .[ ScL~ 6" [úJ - w} «~) ] a (3) 

J' 
rne HHTerpHpoBa.HH8 no q. 38.MeHRnOCb na CYMMY no 637 TOllKaM 1/4 
30HN BpHnJI~3Ha, J HBJlHeTCH H~eKCOM AHCnepcHoHHoR KpRBoA. ~cnepcH
OHHMe KpHBU6 nOKa3BHN B pacmHpeHHon SOHe, A 0603HaqaeT aHTHCHM
MeTpHQHYe t a S - cHMMeTpHtlHY8 Ko~et58HHH no OTHomeHH~ K BRHTOBOA 
OCH BToporo nop~Ka. MHTepecHo OTMeTHTb, tlTO B OTJIHQH8 OT AHqeHHJIa t 
Ha aKYCTHqeCKOA BeTBH ~~ He Ha6JID~aeTCR rrpoBana Bt5JI1't31't Kpafl 30Hb! 
BPHJIJIIX3H8.. 3'r0 06'bftCHReTCR t50JIee cna6J:,lM B3aHMo~e~cTBHeM "TOPCHOH
HO~" oH aKYCTHqeCKOA NO~ B .u~ H3-3a t50JIbme~ MacCH M01I6KYlIIlt H o60eMa ..,
3JIeMeHTapHoR ~~KH. TaKHM 06pa30M paClleTH no MO~eJIH, 06~RCHRIDmeA 

HeCOpa3MepHb~ lfasOBbIA nepexon B .ItH<peHHJIe, B CJIyqae A~ ~aJOT OTCYTCT
ERe Taxora nepexo~a. "sMeHeHHe "TOpC~OHHO~" cHnOBoA nOCTORHHO~ H8(: npHBo~T K nORBneHH~ rrpoaaJIa Ha aKycTHlleCKOA BeTBH, a ,naeT HeYCToA

fi. tlHBOCTb ~aMHKH pemeTKH B ~eHTpe 30Hb! BPHJIJIID3Ha. 
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Pl1c.3. 
)J,l1CnepCHOHHHe 
KpHBNe. 11 <PYHK
Ql1SI D.7JOTHOCTl1 
<floHoHàl>IX COCTO
HHHA )J,~. 

--g(w) 0.0-- 0.5 - 0.0 

3.	 ÔKCnepHMeHTM no HeynpyroMY HeKorepeHTHoMY pacceffHH~ 

He~TpOHOB H cpaBHeHl1e c pesYnbTSTaMH paCqeTa 

CneKTpN HHPH ~nR nonHKpHC'1'annH~eCKoro A~ H3MepeHN ~nR TeMnepa
TypR 5 K ua cnesrpoaerpe I\UCOr-IA /18/ aa peaarope 11BP-30 JlH~ OMffi1. 
~R MOHoxpoMaTHsaqHH pacceRHHNX Ha o6pa3Qe H6A'1'pOHOB Rcnonb30aancSI 
oxn~~aeM~ asOTOM 6epl1nnHeBN~ ~HnbTp H pacnono~e~ 380 HHM ~Hko
Bbfi:t aHMHS8oTOp. AJIIOMmmeSB.fl xaccera pasaepoa 160xI80 ~ H TOlIID,MHOA 
I MM c 06pasQOM nOMe~aCb B renHeB~ KpRocTaT. CneKTpN HHPH H3Me
pRnHCb AnR CeM" yrnoB pacceHHHR 0'1' 300 ~o 1500 c marOM 20°. ITony
tleHHore cnesrps HOpMRpoBaIil>I ua c~eT MOHHTOpa, BlNTeH <PoH 0'1' KpHOC'I'a
Ta c nyc'1'O~ KacceToR H rrpOBe~eHO CyMMHpOBaaRe no BceM yrnaM pacceR
HHR. Ha pHc.4 nOKa38.Hb! BpeMR-nponeTHHA cneierp HHPH .n.~ H, }lJISI cpas
HeHHR, H3Me~HH~ llpH '1'aKWX ~e ycnoBHRX cneKTp HHPH ~~ffiJna Ha 
pa.60'1'E>Y /19/: 

Ha pHc.5 nOKaaaHO cpaBHeHMe pe3ynbTaToB HHPH c paC~TaMH. 

CnnOWHaR KpHBaR npe}lCTaBJIRST B3BsmsHHyro Ma KBaApaTax aMnnH'1'y}l Kone
6aHHA aTOMOB Bo~opo~a ~YH~ID nnOTHOC'1'H ~HOHHHX COCTOHHHR nOCne 
cBeW'mi c <pyrI~e~ paapemasxueã cnoc06HOCTH crrexrpoaerpa ~COr-IA. 

/ 
187. 'CneKTp HHPH ~nR TeMnepaTypH 5 K '1'paHC~PMHpOBaH }lO ~KQHH 

/{
 

PHc.4. ~ 
Bpeunrrponermre I(>.l 

cneKTpbl HHPH 
.rr.m H WfifJeHkma. 
CTpenKaMli 0603Ha 500 

qeHh! ~a.CTO'1'JJl 

MeJt<PeHHJIbHb1X 

Kone6aHHR, nony o 
'tI6HHlJle R3 orrra
qeCKotl coeKTpo-
CKOnHH. 

500 

G ( c..J)
H 

5 

5 

o 100 

2.01.0 

C12H aF2.. 
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O' ... "' 

nnOTHOcTH ~HOHHHX COC'1'OHHHtl 
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Plic.5.
 
CpaBHeHMe ~YHK~A
 

GH (lU ), nonyqeH
HbOC MS paceeraax H 
3KcnepMMeH'1'8.JIbHHX 
cneKTpOB HHPH )J,~. 

no ~pMyne OAHO~HOHHoro pacceflHHa /21/: 

2h	 GH (v) (4)1lC. 
kt'TO [1-e.xp(V/kT)] , 

r'A6 I ( '" ) - HHTeHcliBHOC'1'b paCCeRHHNX Hetl'1'poHOB. C/J ( À ) - cnezep 
nBJlBJOlI\Hx He~TpoHoB, ki.. li kt - BOnHOBJJle sereropa naA8.DIIl,HX li pacCSHH-
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HblX Hef;;TpoHOB, ~ H V - nepenaua HMnYJIbCa H 3HepI'HH COOTBeTCTBeHHO. 

COI'JIaCHe Me~~ paCtreTHO~ H nOnYtreHHO~ H3 3KCnepHMeHTa ~YHK~e~ 

GH (y ) HeJIb3.R CtnfTaTb .nOCTaTetniO Y,IlOBJIeTBOpHTeJIbHbIM. rJIaBHO~ 
• npHtrnHot1 paSnHtrn.R MeJK.ny paC'tIeTOM H 3RCnepHMeHTOM, nO-BH)lHMOMY, .RBn.Ro:

eTC.R TO, trTO npH paCtreTe nOTeHQHanbHO~ 3HepI'MH MH He ytrHTNBaRH Kyno
HOBCKHX BSaRMO.ne~CTB~~. 

4. SaKJIlO'tleHHe 

llpOBe,IleHHNe B 3TO~ pa60Te Hccne,IlOBaHH.R H pactreTN n03BOnRIDT c,ne~ 
naTb CJIeAYID~e BNBOnu: 

I. ~~ .RBn.ReTC.R H30CTpyKTypHb~ e AH~HHnoM RpHcTannoM KaK npH 
KOMHaTHO~ TeMnepaType, TaR K npH 120 H. B MOHOKnHHHoR 3neMeHTapHoR 
.RtreRKe 060HX KpHcTannoB HaxO,n.RTCff ,IlBe nnOCKHe MoneKynN. 

2. B~~ B OTnHtnfe OT ~~HHna, nO-BH~MOMY, He c~ecTByeT
 
HeCOpa3MepH~~ ~30B~R nepexo,n.
 

ABTOPH 6naro.napRT B.B.MHTKeBHtra sa nOMOwp npu npoBe.neHHH
 
peHTI'eHOCTpYKTypHOI'O 3KcnepHMeHTa u B.14enaHcKoI'o 3a ITpHI'OTOBneHHe
 
o6pas~a. 
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OT~en Qfibe~HHelfHOro IIHCTHTYTa A~epHbiX HCCfle~oBaHHi' l-f3naTenhCKHii 

6enywKHH A.B. HAP· 
HH3KoTeMnepaTypHaR cTpYKTypa H AHHaMHKa peweTKH 
4,4'-AH$TOPAH$eHHna 

"p 14-86-429 

Coo6~a~TCR pe3YllbTaT~ H3MepeHHH AH$paK~HH peHTreHoBCKHX ny4eH Ha 
MOHOKpHCTanne 4,4'-AH$TOPAH$eHH!Ta npH 120 K. HOHOKlTHHHaR 3!TeMeHTapHaR 
R4eHKa KPHCTanna COAeP*HT ABe nnOCKHe MoneKyn~, npOCTpaHCTBeHHaR rpynna 
P2J/a. Ha ocHose crpyKTYPH~x AaHH~x npoBeAeH~ paC4eT~ 4acToT Kone6aHHH 
B qeHTpe 30H~ 6pHllfl~3Ha, AHCnepCHOHH~X KpHB~X H nnOTHOCTH $OHOHH~X COCTOR
H~H. Pac4eT·~ nposeAeH~ c y4eTOM Me*$eHHllbH~x Kone6aHHH. Me*MoneKynRpHoe 
B3aHMOAeHCTBHe onHc~sanocb c noMO~b~ aToM-aToMHoro noTeH~Hana BHAa 
"6-exp". nnoTHOCTb $OHOHH~X COCTORHHH, B3BeWeHHaR Ha KBaApaTaX aMnlTHTYA 
KOne6aHHH aTOMOB BOAOPOAa, cpaBHHsaeTCR C pe3YflbTaTaMH 3KcnepHMeHTa no 
HeynpyrOMY HeKorepeHTHoMy pacceRHH~ HeHTPOHOB. Ha ocHose pac4eTH~x AHCnep
CHOHH~x KpHB~X 4,4'-AH$TOPAH$eHHna AenaeTCA B~BOA 06 OTCYTCTBHH C HeM He
COpa3MepHoro $a30BOrO nepeXOAa, KOTOp~H Ha6n~AaeTCR B H30CTpyKTypHOM 
KPHCTanne AH$eHH!Ta. 

Pa6ora s~nonHeHa a fla6opaTopHH HeHTPOHHOH ~H3HKH OH~H. 

OpenpiiHT 06bemmemmro IIHcnnyTa s.qepHhiX HccnenoaaHHii. Jl.y6Ha 1986 

nepeBOA O.C.BHHOrpaAOBOH 

Belushkin A.V. et al. 
low Temperature Structure and lattice Dynamics 
of 4,4--Difluorobiphenyl 

PJ4-86-429 

Phonon frequencies in the center of the Brillouin zone, dispersion 
relations, and density of phonon states were calculated for 4,4'-difluo
robiphenyl, following structure investigation by means of X-ray diffraction 
on a monocrystall ine sample at J20K (monoclinic unit cell containing two 
planar molecules, space group P2J/a). lnterphenyl modes were taken into 
account in the model being used, and the intermolecular potential of 
"6-exp" was chosen. The resulting phonon density of states, weighted by 
the squares of hydrogen amp! itudes were then compared with the one deduced 
from the Inelastic Incoherent Neutron Scattering (I INS) data. From the 
calculated dispersion relations it can de inferred, that the inco~ensu
rate phase transition (well established in isostructural biphenyl) does 
not occur in 4,4--difluorobiphenyl • 

The investigation has been performed at the laboratory of Neutron 
Physics, JI~R. 
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