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BBÉ.QEHHE 

K HeynopRAo4eHH~M TBepA~M CTpYKTypaM H aMOp~HOMY COCTORH~~ 

B nOCneAH~e rOA~ np~Bne4eHa 60nbwoe BH~Mp~He B'~BR3~ ~ P~AOM ~H

TepeCH~X ~~3~4e~K~X oc06eHHoCTe~ A~HaM~K~ ~3T~X. CHCTeM ~ B03pocwe
My ~X npaKT~4eCKOMY ~cnonb30BaH~~.HeCMOTPA Ha 3T:0 OH~ oCTa~TCR 

3Ha4~TenbHo MeHee ~3Y4eHH~M~ 06beKTaMH nO cpaBHeH~IO c Kp~cTann~
4eCK~M COCTOAH~eM, AnA «oroooro HMeeTCR 60nbWOH 3Kcnep~MeHTanb Hbl~ 

MaTep~an, a TeopHH n03BonAeT BO MHor~X cnY4aRX np08eCT~ paC4eT 
cneKTpa ~OHOHOB, Kon~4eCTBeHHo cornaCY~~~HC~ C Ha6n~~aeM~M.TpYA
HOCT~ B nOHHMaH~~ A~HaM~K~ HeKp~CTannH4eCKoro COCTORH~R CB~3aH~ 

c PRAOM np~4~H: li HeT Ha~emH~X AaHH~x OTHOC~TenbHO 83a~MHoro 

pacnonomeH~A aTOMOB H MoneKyn B aMop$HOM COCTORHH~, 8 TO BpeM~ 

KaK 3HaHHe CTPYKTYP~ Kp~CTanna ~Bn~eTCR OCHOBO~ nOH~MaH~A ~ pac
4eTa ero AHHaM~K~; 21 KonneKT~BH~e AB~meH~R 8 aMOP$HOM COCTOAH~~ 

HOCRT cyurec r seaao õonee cnO>ICHblH xaoautep no cpaBHeH~lo c Kp~CTan
110M ~ t3 pRAe C11Y4aeB He nOHATbl Aame Ka4eCTseHHO Ha MHKpOCKon~
4eCKOM YPOBHe. np~MepOM MomeT c11ymHTb H~3K04aCTOTHaR A~HaM~Ka 

S aMop~HOM eeurecr ee , ~opManbHO onHCblBaeMaR ~11~ ABYXYPOBHeBOH cxe
.~OM l':t, ~11~ $paKTOHHOH reopaea , E~e OA~H CAep)l(~BaIOut~t1 $aKTOp AnA 

• I 

Il-IC'r" I h...... ~MaH~A A~HaM~ I<~ HeynopRA04eHHblx C~CTeM - OTCYTCTa~e AOCTaT04
I<OMn11eKCHoro Ha60pa 31<cnep~MeHTa11bHblx AéilHHbIX. It1HTepnpeTal...\~A 

. c06eHHOCTeH cneKTpa aMop$Horo BeuteCTS8 npOBOAHTCR, KaK npaB~l1O, 

~ Ha OCHOBe conOCTaBJ1eH~R CO cneKTpOM Kp~CTa1111~4eCKoro COCTOAH~A. 

BmHO np~ 3TOM ~MeTb B03MomHO 6011bW~~ Ha60p Kp~CTa11n~4eCK~X MO
~H~~Kal...\~i1 AaHHoro aeutecTBa, 4T06~ He a6C011~T~3HpOBaTb xapaKTep~

:T~KH $OHOHHoro cneKTpa, np~cyutHe T011bKO OAHOi1 ~3 KpHCTa1111~4eCK~X 

mAH$~KaL\~H • 
B HaCTORuteH oaõo're np~BOAATCR oeayns r aru ~3MepeH~H HHPH B 

. TBepA~X H mHAKOKp~CTa11n~4eCKOM COCTORH~RX 'MeTOKc~6eH3~n~AeH

YT~l1aH~l1~Ha IM6~A/.B~60p M56A cB~3aH c PAAOM npe~My~ecT~,KOTO
De ~MeeT 3TO coe~HHeH~e KaK 06beKT AnA ~3Y4eH~A ~OHOHHoro cneK
pa no cpaBHeH~~ C APyrHM~ Be~eCTBaM~: 

li M65A ~MeeT AOCTaT04HO 6011bWOH Ha60p Kp~CTan11H4eCK~X MOA~

~Ka4~A 14 $aaw/, T~~ ~3 KOTOp~X MorYT 6~Tb ~cC11eAoBaH~ np~ H~3

1X TeMnepaTypax!l, I. 
21 nepexoA ~a aMop$Horo COCTORH~A B ynopRA04eHHoe Kp~CTa11n~- > 

\CKoe QPO~CXOA~T n03TanHO 4epe3 ABe npOMemYT04H~e ~a3~ IMe30

'3bl/, ~t1e~lUl1e paaaep 0611acTeH «orepe-rr aoro ynpyroro pacceAH~A 

100 Xl 1-41. 3T~ $aabJ MorYT 6blTb ~CC11eAOBaHbl npu H~aK~X r e-ine
· ... ·rYpax. 
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3/ ~OHOHHbIH cnexr p opraH~4eCK~X coeA~HeHt.1i1 õoriee paaaooõpa
3eH no cpaBHeH~1O c HeopraH~4eCK~M~ .. OH npeAcTaBneH MemMoneKynRp
H~M~ Kone6aH~AM~, cneKTp KOTOp~X onpeAenAeTcA B3a~MH~M pacnono
meH~eM MoneKyn B T,BepAOM COCTo'AH~~ ~ BHYTp~MoneKynApHbIM~ xone
6aH~AM~, xo r opue B MeHbwe~ c r ene-u- aaaucn r OT MOneKynApHo~ yna-

KOBK~ .. 

YCnOBHR 3KCnEPHMEHTA H ~A30BWE nPEBPAmEHHR B M66A 

n110cKaA anIOMHH~eBaA .xaccer a I 16Dx180x 1 MM/ aanonHAnaCb M6DA 
np~ KOMHaTHoi1 TeMnepaType, KorAa Be~eCTBO HaxoAHTCA B m~AKOKp~
CTann~4eCKOM COCTOAH~~. KacceTa nOMe~anaCb B HeHTpoHH~H Kp~ocTaT 

c c~cTeMoH peryn~poBKH TeMnepaTYP·
HaMeReH~A npoBeAeH~ Ha cneKTpoMeTpe K.QCOr-M/5/ peaKTopa 

H6P-2/6! no MeTOAY BpeMeH~ npone r a . Cnexr pu HHPH per~cTp~poBa

n~Cb np~ 4eT~pex yrnax pacceAH~A: 800, 1000, 1200 ~ 140
0 

OAHO-

BpeMeHHO co cneKTpOM .QH AnA yrna 
pacceAH~A ~ 230. MeToA~Ka nonY4eH~A 

o 

o 

d.Kt lA] 50 ~a3 ~ TeMnepaTYPH~e ~HTepBan~ ~x cy
B/ 4/.~eCTBOBaHMA nOAP06Ho on~caH~ 

AMOp$HOe COCTO~H~e (CO) nonY4eHO ox
namAeH~eM AO 80 K M5óA ~a m~AKOKp~

2(00 CTann~4eCKoro COCTO~Ht.1~(~50 rpa~/M~H). 
$aa~ C2' C], C4 nony4eH~ nocneCI,
AOBaTenbHO np~ OT~rpeBe aMop~Horo 

CO~TOAH~A COoTBeTCTBeHHO AO 208, 
220, 250 ~ 270 K.$a30Bble nepexonu1(XX) 

~3 Co B C4 Heo6paT~Mbl, ~ sce nepe
4~cneHHble ~aabl nocne Y1X nony4éHl-tA 
MoryT 6~Tb oxnamAeH~ AO H~a~~x T€M
nepaTYp. CneKTp~ ,QH, no KOTOp~M npo
BOA~nacb ~AeHT~$~Ka~~A ~aa, np~BeAe

H~ Ha pt.1c .. l. Pe3ynbTaT~ .QH cornacy~ 
IOTCA c peHTreHoBcK~MM/I/ ~ Hei1TpoH
HblM~f 4/ l13.MepeHY1AM~., npoBeAeHHblMJ,1 
paHee. CTpYKTypa OCHOBHOiO n~Ka 8 ~a~ 
ae C4 H€ H~6n~Aanacb/4/ ~a-aa xYAWe-

PHC. 1. Cnexrpu P;l'nppaKl.I,-HHHeH'I'pOHOB 

AnH pa3nH4Hb~ TBepAWX $a3 MBBA. 
ITYHKTHPOM rrpuBep;eH cneK~p AH AITR He
MaTH4ecKoH cPa3bl rrpH 300 K. no 
ropH30HTanbHoH OCH~ BHH3Y - ~HHa 

À 
BOHHbl HeHTpOHâ; s aepxy - d :': tSin6 

1'V:1iIit1~tiHlWil mie!.nyr \ 
ueJ.tlHdI tI( c:H:,llí.HlaUsfi 

pIIIIlt ..... "dM .r_ _ -__ 9 ...~ " 
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PHC.2. H3MeHeHHfl crreKTpOB ,n:H OT 

MBEA rrpH ~a30BoM rrepexoAe C6~S' 
C - oxn~~eHHe o6pa3~a, H -'Ha
r'p es • 

ro paspeweH~R. OTn~4~e cneKTpa 
AH *K fasw ~ OT AaHCO-$a3w 
Hwx/ l, / CBR3aHO c $~nhTpa4~e~ 
naAaID~ero ny4Ka He~TpoHoB anIDM~

H~eBWM~ sarnywKaM~ He~TPoHoBoAa 

~ cTeHKaM~ Kp~ocTaTa. $a3a C
606pa3yeTCR np~ MeAneHHoM oxnam

AeH~~ M66A (~ 1 rpaA/M~H) ~ B 06
naCT~ 205 K OHa 06paT~MwM 06pa
30M nepeXOA~T B $asy COOTCS' 
BeTCTBYID~~e ~neKTpW AH np~BeAe

HW Ha p~c.2. 

B/paHee npoBeAeHHWX cneKTpanbHWX ~ A~$paK4~oHHWX ~ccneAOBa
H~RX 1-4/ 06HapymeHbl ABe BeTB~ npeBpa~eH~~ B TBepAoM COCTORH~~ 
M66A: DAHa, He06paT~MaR BeTBb $aSOBblx nepexoAoB, CBR3aHHaR c OTO
rpeBoM aMOp$HOrO COCTORH~R, - Co - Cl ~ C2 ~ C3 ~ C4, BTopaR _ 

d"~[~ 06paT~Mwe CTPYKTYPHwe npeBpa~eH~R
 
- ....u 50 *K +-+ C6 +-+ CS' pean~sYIDU\~ecR npu
I r I I I I, I '" I I 1 MeAneHHOM oxnamAeH~~ ~s >I{~AKOKp~CTan-
I I. I 

MBBA nM4eCKO~ $a3W M66A. nepeXOA MemAY2 
'T=290K	 COCTORH~RM~, np~HaAnema~~M~ pa3n~4

HWM BeTBRM $a30BWX ~epexoAoB, He ~c
cneAOBanCR. HaM~ 06HapymeHa TpaHC$Op
Ma4~R cneKTpa AH $a3W c6 B $asy c

41000 np~ An~TenbHO~ BblAepmKe oõpaaua B6n~
3~ TeMnepaTYpw nnaBneHMR. Ha p~c.3 

np~BeAeHW pesynbTaTW ~SMepeH~~ A~$

paK4~~ np~ 290 K c ~HTepBanOM B )0
20 4aCOB. KOHe4Hoe COCTORH~e COOT

,BeTcTByeT $ase C4' KOTopaR RBnReTCR 
cTa6MnbHO~ Kp~CTann~4eCKO~ MOA~$~Ka

4~e~, B03MomHo, 3TOT me $a30Bw~ ne

pexOA Ha6nIDAancR paHee np~ ~ccneAo

BaH~~ $asoBwx,nepexoAoB B M66A Me~
 

TOAaM~ aA~a6aT~4ecKo~ Kanop~MeTp~~
 

H ~K-cneKTPOCKon~~/7/. AnR $asw C4
 
pacnpeAeneH~e ~HTeHC~BHOCT~ B rnaB-


PHc.3.,n:H~paKTorpaMMbJ MEEA, H3MepeH
HWe ~ rrpo~ecce ~a30BOrO rrepeXOAa 
C6 ~ C4'

15 20 
~cÁ1 25 

CH 0-o-CH=N~ C H Pac.4. CXeMa rrOnHMOp~Hb~ rrpeBpa

::l:

o t - - " 
e C-6 C-1 ~ u	 o 
~ < 

c-s < <
UI o« c- o " " ~ 
al I-

~

~ I u 
-, 

~ 
LU ~ 

s: 
o ~

-, o.. UI 
:.: :.: 
u " o 
UI -s: ~ 

:I:

::r 
:I: 

s: :r ~ 
%

< ~ 
o o« 

'" Q. al

< ~ 
.JJ 

~ 
o 

t < ~ ~ 
o.. 

~ 
s: s: 
III I-

s: 

J 
~ CIl 

:I: 

o.. UI 

:.: u Q. s: .. o.. 
% o

C-5 C -4 L{;- N ~ o 
, I I I 

uuu u 

~30TPOnHAR )j("'AKOCTb

MBBA, 3 'VI. . ~ 4 9 
~eHHH MEEA.

TeKJ 

300 HWX A~$paK4~OHHWX nMKaX Ha p~c.3 

HeCKOnbKO ~HOe, 4eM B A~$paKTO
rpaMMe Ha p~c.l, 4TO B~A~MO, CBR

\ 3aHO C paSn~4HblM paSMepOM 6nOKOB 
~ ~X Op~eHTa4~e~ B CnY4ae nony

200 
4eH~R C4 ~S aMOp$H9rO COCTORH~R 

np~ OTHOC~TenbHO 6WCTPWX npeBpa
~eH~RX B PRAY nepeXOAOB Co ~ C4 
~ MeAneHHOH TpaHC$OpMa4~~ 

C6 ~ C4 . PaSn~4HaR OTHOC~TenbHaR 
100 

WHTeHC~BHOCTb n~KOB A~$paK4~~ 

Ha6nIDAanaCb ~ B peHTreHOBCK~X 

~3MepeH~Rx/l/ AnR Op~eHT~pOBaH
HWX ~ HeOp~eHT~pOBaHHWX 06pas
40B. nOATBepmAeHHW~ HaM~ nepe
XOA C6 ~ C4 3aMKHyn ABe BeTB~ 

$aSOBWX npeBpa~eH~H B M66A 
/p~c.4/. 

, 
PE3YnbTAT~ ~3MEPEH~A HHPH ~ ~X 05CYmAEH~E 

Ha p~c.5, 6 npeACTaBneHW pesynbTaTw HHPH. ~3 3Kcnep~MeHTanb

HWX cneKTpOB BW4TeH $OH, cosAaBaeMw~ Kp~OCTaTOM ~ KacceTo~, no
cne 4ero AnR ynY4weH~R CTaT~CT~K~ CYMM~pOBaHW cneKTpw, ~3MepeH

Hwe np~ pasn~4HWX yrnax pacceRH~R. CpeAHee Bp~MR ~3MépeH~R cneKT
pa COCTaB~no OKono 10 4aCOB. 

I--- "n em ] 

o'	 $YHK4~R cneKTpanbHoro paspewe
H~R KACOr-M np~ ~3MepeH~~ HHPH 
~SMeHReTCR OT 1 cM- l np~ nepeAa
4e 3Hepr~~ 20 CM-l AO 15 cM- l 

np~ 300 CM-l. np~ 90 K /p~c.5/ 
B Kp~CTann~4eCK~X $a3ax B~AHW 

pa3n~4~R BO Bce~ 06naCT~ 4aCTOT. 
np~ BWCOKO~ TeMnepaType /p~c.6/ 

B 06naCT~ v > 80 cM- l cneKTpw 
6eccTpYKTypHwe ~ cxom~ MemAY co
60~. B H~3K04aCTOTHO~ 06naCT~ 

pasn~4~R A~HaM~K~ B~AHW ~ np~ 

BWCOKO~ TeMnepaType. Oc06eHHOCTb 
cneKTpa $asw C4 np~ 90 K B o6na
CT~ ~ 25 cM- 1 coxpaHReTCR co 

PHC.S. CrreKTp HHPH TBepAwX ~a3 
B 

MEEA CO~CS rrpH 90 ~. 

MBBA 
T'90 K 

10080 60 40 30 20 10 

~ ~ ~ D B ~ ~ ~ 
N' 64 }lo 
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5 



__ -J[cm·'] PHc.6. CneKTp HHPH ~HAKOKpHCTarr
["'0', f~~115~, ~r2~, I l~,e:oi fjJ i ~O 3,0 2,O'? ~ nHqeCKOH ~a3W (N) npH 300 K 

H KpHCTarrnHQeCKHX ~a3 npH 290 K 
/AO ~a30Boro nepeXOAa - C6 
H nocne - C4/. 

9''1
CAB~roM AO 20 cM- I ~ np~ 290 K. 
B HeMaT~Ke BO Bce~ 06naCT~ 4a IJ 
CTOT V < 40 cM- I Ha6n~AaeTcR 
~a6WT04Hoe pacceRH~e no cpaBHe

cP- 80°-;-140° "V \ "I	 H~~ C <t>aaaM~ C4 ~ C6, AOCT~ r ao
~ee Ha H~aK04aCTOTHOM Kpa~ ~ 50% 
OT pacceRH~R B Kp~CTann~4eCK~X 

<t>aaax. TaK KaK TeMnepaTypa ~a
~ ~ ~ n B ~ ~ ~ ~ y
 

--- N-~~s MepeH~~ AnR Kp~cTann~4eCK~X
 

~ HeMaT~4eCKO~ <t>aa npaKT~4eCK~ OA~HaKOBa 1290 K ~ 300 K/, ~a6w
T04Hoe pacceRH~e He 8wa8aHO paan~4HO~ aaceneHHOCTb~ Kone6aTenb
HWX COCTORH~~, ~ ero HymHO CBRaaTb c 06~~M CMRr4eH~eM cneKTpa 
Kone6aH~~ B HeynopRAo4eHHWX <t>aaax laHanor~4Hw~ 3<t><t>eKT Ha6n~AaeT
CR ~ B CO/8,9/np~ 60nee H~aK~X TeMnepaTypax/. Yw~peH~e ynpyroro 
n~Ka, cBRaaHHoe c KBaa~ynpyr~M pacceRH~eM B HeMaT~4eCKO~ <t>a~e 

M66A Ip~c.6/, aaXBaTWBaeT aHa4~TenbHY~ 06naCTb H~aK~X 4aCTOT Mem
MoneKynRpHwx Kone6aH~~. KBaa~ynpyroe pacceRH~e B H~MaT~4eCKO~ 

<t>aae M66A cBRaaHO c 8pa~aTenbHo~ A~<t>$ya~e~ MoneKynRpHwx rpynn/6/ 
Kpwno aHanor~4Horo yw~peH~R Ha6n~AaeTcR, XOTR ~ B MeHbwe~ CTene
H~, B <t>aae C6 Ip~c.6/. OAHaKo np~ $aaOBOM nepeXOAe C6 ~ C4 OHO 
npaKT~4ecK~ nonHOCTb~ ~C4eaaeT. Han~4~e aaMeTHoro KBaa~ynpyroro 

pacceRH~R B Kp~CTann~4eCKO~ <t>aae C6 no cpaBHeH~~ c C4 MomHO 
06bRCH~Tb cneAY~~~M o6paaoM: 

II np~ 290 K C4 RBnReTCR cTa6~nbHO~ Kp~cTann~4ecKo~ MOA~<t>~

Ka~~e~, n03TOMY e~ OTBe4aeT rny60K~~ M~H~MYM 3Hepr~~, 4TO aa
TpYAHReT npo~eccw nepeop~eHTa~~~, np~BOAR~~e K KBaa~ynpyrOMY 

pacceRH~~; 

21 KaK nOKaaan~ peHTreHOBCK~e ~aMepeH~R/I/, Kp~CTann~4eCKaR 
MOA~<t>~Ka~~R C6 MeHee ynopRA04eHa no cpaBHeH~~ c C4 Inonyw~p~Ha 

A~<t>paK~~oHHWX n~H~~ B C6 60nbwe/, 4TO 06ner4aeT BoaMomHOCTb ne
peop~eHTa~~~ ~ npo~eCCOB A~<t><t>ya~oHHoro T~na B <t>aae C6' 

Ha p~c.7 np~BeAeHa BaBeweHHaR nnOTHOCTb <t>OHOHHWX COCTORH~~ 

GH(v), paCC4~TaHHaR ~a 3Kcnep~MeHTanbHWX AaHHWX no HHPH np~ 90 K 
B OAHO<t>OHOHHOM np~6n~meH~~/9/. B 06naCT~ BHYTp~MoneKynRpHbIX KO
ne6aH~~ Iv > 180 cM-II paan~4~R B cneKTpax CBRaaHW rnaBHWM 06
paaOM c KOH<t>opMa~~oHHwM~ ~aMeHeH~RM~ MoneKyn. CAB~r~ 4acTOT np~ 

nepexOAax AOCT~ra~T 15~20 CM-I. Ha~60nee cy~ecTBeHHwe ~aMeHeH~R 

cneKTpa Ha4~Ha~TCR c nepeXOAa CI ~ C2. np~ nepexOAe Co + CI (~ 
cnexr p BHYTp~MoneKynRpHblx Kone6aH~~ OCTaeTCR npaKT~4eCK~ ões ~a
MeHeH~~ laHanor~4Hw~ peaynbTaT nonY4eH ~ AnR cneKTpa KP/2/, 4TO 
~OBOp~T o TOM, 4TO nepexoA CBRaaH B OCHOBHOM c AanbH~M MoneKY I-~ 
nRpHwM ynopRA04eH~eM. Ha cneAY~~~x 3Tanax, KorAa <t>opM~pyeTcR 

6,M. 
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PHc.7. B3BemeHHaH nnOTHOCTb ~O
HOHHbIX COCTOHHHH GH(V) HBBA. 

~ nepeCTpa~BaeTCR 3neMeHTapHaR 
R4e~Ka Ip~c. lI, npO~CXOART ne
pecTpo~K~ ~ Ha MoneKynRpHoM ypOB
He. 

B o6nacT~ MemMoneKynRpHwx 
~ H~aK04aCTOTHWX MoneKynRpHwx 
Kone6aH~~ Iv < 180 cM-II nepe
XOA Co ~ CI npaKT~4eCK~ TaKme 
He conpOBomAaeTCR ~aMeHeH~eM 

nnOTHOCT~ COCTORH~~. BMeCTe 
c TeM CTPYKTYPHwe ~aMepeH~R no
KaawBa~T/I-4/ aaMeTHoe I~ 3 pa
aal cymeH~e A~<t>paK~~OHHWX n~H~~. 

TaK KaK OCHOBHwe 4epTW <t>OHOHHoro cneKTpa onpeAenR~TCR Baa~MHWM 

pacnonomeH~eM 6n~ma~w~x MoneKyn, MomHO aaKn~4~Tb, 4TO nepeXOA 
Co ~ CI CBRaaH rnaBHWM 06paaoM c ~aMeHeH~eM An~HW KorepeHTHOCT~ 

aa C4eT AanbHero ynopRAo4eH~R. OnT~4eCK~~ cneKTp KP B 3TO~ me 
õõnacru 4aCTOT OCTaeTCR umpoxononocuu-r aa ~CKn~4eH~eM nonocu 
13 CM-I, BoaH~Ka~~e~ B <t>aae CI/ 2/ . KaK B~AHO ~a cneKTpa HHPH,
 
B 3TO~ 06nacT~ 4aCTOT nnOTHOCTb <t>OHOHHWX COCTORH~~ npaKT~4ecK~
 

He ~aMeHReTcR, TaK~M 06paaoM, oc06eHHocTb onT~4eCKoro cneKTpa
 
CBRaaHa c BoaH~KHOBeH~eM KorepeHTHocT~ <t>OHOHHWX COCTORH~~, a He
 
c oc06eHHocTb~ cneKTpa 4aCTOT. nanbHe~w~e nepexoAbl conpoBomAa~T


aaMeTHo~ nepecTpo~KO~ nnOTHOCT~ COCTORH~~. Oc06eHHocT~ cneKT
cBRaaH~1 c o6paaoBaH~eM ~HA~B~AyanbHblx <t>OHOHHbIX aOH /riepexon 
~ ~ ~x nepecTpo~KO~ I<t>aaw C], C4, CsI. nn~ ynopRAo4eHHwxC21 

Kp~CTann~4eCK~X <t>aa C3, C4, C5 
nnOTHQCTb COCTO~H~~ MnA~~~K~~~~ 

C4 Ha~60nee 6n~aKa K nnOTHOCT~ 

COCTORH~~ aMop<t>Ho~ CTPYKTYPW. 
nO-B~A~MOMY, 3TO CBRaaHO c 6n~
aocT~~ <t>OpMW MoneKyn B 3T~X MO-
A~<t>~ Kal~~RX. . 

H~aK04acToTHaR 4aCTb nnOT
HOCT~ <t>OHOHHWX COCTORH~~ np~Be

AeHa Ha p~c.8. B ynopRA04eHHwx 
Kp~cTann~4ecK~x COCTORH~RX C3, 
C4' C5 Ha K'p~BbIX nnOTHOCT~ co
CTORH~~ Ha6n~AaeTcR oc06eHHocTb 
B 06naCT~ 15-25 CM-I B C3-<t>aae 
~ B 06nacT~ 22-28 cM- I B C4

PHc.8. HH3KOQaCTOTHaH QaCTb B3Be
meHHOH nnOTHOCTH ~OHOHHb~ COCTOH
HHH ~(V) MEBA. • 
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PHc.9. HH3KO~aCTOTHaR ~aCTb 
~ ~(V)/V2 Co ~ Cs ~a3 MBBA. 

0.6 C-5 

0.4	 1~ ~ 3T~ OC06eHHOCT~ CBHCS-$a3aX. 
3aH~, nO-B~A~MOMY, C A~cnepc~e~ " C-4 
aKYCT~4eCK~X $OHOHOB ~ BKnaAOM 

~ B nnOTHOCTb COCTOHHH~ OnT~4eCK~X .~: 
Kone6aH~~, B TOM 4~Cne H~3KOC-3 
4aCTOTHWX n~6pa~~~ BCe~ MOneKY

~C-2 .. nw. B HeynopHAo4eHHWX $a3aX aHa
1nOr~4HaH OC06eHHOCTb B nnOTHOCT~ t

COCTOHH~~ ~n~ He Ha6n~AaeTCH \ 
~n~ OHa CAB~raeTCH B õonee~ IC 2/',	 j

C-1 H~3K04aCTOTHY~ 06naCTb ICO ~ CI/. 
AnH aKYCT~4eCK~X Kone6aH~~~ p(V) - V2. ~CXOAH ~3 3TOrO AnH- --..~ 

c-o	 aHan~3a CneKTpa np~BoA~TCH $YHKaa 
24~H G Ip~c.9/. B H~3KO

Q4	 H(V)/V.....~ 4aCTOTHO~ 06naCT~ B np04eCCe 
' ! ! lO' ynopHAo4eH~H np~ nepeXOAe OT 
~ . 

02b 
5
I 10 1S 20	 aMOp$HO~ K C2 GH(V)/V~CO-$a3W 

YMeHbWaeTCH Ha ~ 27%. B Kp~CTan-
n~4ecK~X $a3aX C - Cs Ben~4~Ha GH(~)/~2 onpeAenHeTCH ycpeAHeH3
HO~ no Kp~cTannOrpa$~4eCK~M HanpaBneH~HM CKOpOCTb~ 3ByKa ~ ~3

MeHHeTCH Ha ~ 25%. C~HXpOHHO c 3T~M ~3MeHHeTCH ~ o6nacTb 4aCTOT 
c n~He~HO~ A~cnepc~e~. 

B PHAY $a30BWX nepeXOAOB Co + Cl + C2 ' + C3 + C4 npo~CXOA~T 
pacw~p~H~e H~3Ko4acToTHo~ 06naCT~ nnaTO $YHK4~~ GB(v)/v2.~3MeHe
H~e Ha 10% H~3K04aCTOTHoro ypOBHH $YHK4~~ GHev)/v2, onpeAeneHHO
ro no 3Kcnep~MeHTanbHwM To4KaM B ~HTepBane 5+10 cM-I, npo~cxO
A~T AnH $a3 Co ~ CI np~ 13 CM-I, AnH C2 ~ C3 $a3 np~ 

2 
17 cM-I, 

AnH C np~ 20 CM-I. Ha~6onbwy~ Ben~4~HY GH(v)/v ~MeeT
4-$a3blB aMOp$HO~ $a3e Co ~ HeynopHAo4eHhlo~ CI. ~36b1T04HOe H~3Ko4aCTOT

Hoe pacceHH~e B 3T~X $a3aX no cpaBHeH~~ c C4 MomeT 6WTb CBH3aHO 
c MeHbW~M HaKnOHOM aKycT~4ecK~x BeTBe~. TaKaH ~HTepnpeTa~~H 

AaeT YMeHbweH~e cpeAHe~ CKOpOCT~ 3BYKa B CO. $a3e ~ 1 ,2 pa3a no 
cpaBHeH~~ c Kp~cTann~4ecKo~ MOA~$~Ka~~e~ C4. MeHbw~~ HaKnOH A~C
nepc~oHHWX BeTBe~ AnH aKycT~4ecK~x $OHOHOB BW3BaH 06~~M YMeHbwe
H~eM meCTKOCT~ HeynopHAo4eHHoro o6pa34a, nOKanbHo~ MOAynH4~e~ 
ynpyr~x KOHCTaHT, cBH3aHHo~ c HeynopHAo4eHHocTb~ aMOp$HO~ CTPYK
TYPbl. Ilocnenuee B cnyuae IIMHrKo~" nOKanbHo~ CBH3~ AnH or ne.ns aux 

(rIrpynn aTOMOB ~ MoneKyn MomeT np~BOA~Tb K B03H~KHOBeH~~ TYHHenb

HWX COÇTOHH~~, KBa3~ynpyrOMY pacceHH~~, KOTopoe Ha6n~AaeTCH ~a
 I 
me B Kp~CTann~4eCKO~ MeTaCTa6~nbHO~ MOA~$~Ka~~~ C6·np~ BWCOK~X ~ 

TeMnepaTypax Ip~c.41 H oco6eHHO HBHO B m~AKOKp~CTann~4eCKO~ $a3e. 
" 

~ 

8 

3AKJ1104EH~E 

B 3al<n104eH~e np~BeAeM OCHOBHble 3KCnep~MeHTanbHble peayns r aru
 
p aõoru :
 

- $OHOHHwe cneKTpw pa3n~4HWx Kp~CTann~4eCK~X $a3 M66A 3aMeT

HO OTn~4a~TCH APyr OT APyra.
 

- B H~3K04aCTOTHO~ 06naCT~ cneKTpa Iv < 15 cM-II HeynopHAo4eH
HWX $a3 Co ~ CI Ha6n~AaeTcH ~36wT04Hoe pacceHH~e, KOTopoe npona
AaeT np~ nepexOAe K 60nee ynopHAo4eHHo~ $a3e C2• 

- Ae6aeBcKoe np~6n~meH~e XopOWO on~CWBaeT nOBeAeH~e cneKTpOB 
Kp~CTann~4eCK~X $a3 AO - 15 CM-I. np~ 60nee BWCOK~X 4aCTOTax cy
~eCTBeHHY~ ponb ~rpa~T A~cnepC~H aKYCT~4ecK~x Kone6aH~~ ~ H~3KO

4aCTOTHwe n~6pa4~OHHwe Kone6aH~H Bce~ MoneKynw. np~ T = 90 K B 
B H~3K04aCTOTHO~ 4aCT~ cneKTpOB Kp~cTann~4ecKo~ C4-$a3bl Ha6n~Aa

eTCH oco6eHHOCTb np~ ~ 25 CM-I, KOTopaH 3Ha4~TenbHO yw~pHeTCH 
~ CMHr4aeTCH c pOCTOM TeMnepaTYPbl. B Kp~CTann~4eCKO~ $a3e C5 3Ta 
oco6eHHOCTb cy~ecTBeHHO w~pe, 4eM B C4~ a B $a3e C) OHa w~poKaH 

~ Ha6h~AaeTcH np~ MeHbwe~ 4aCTOTe I~ 15 cM-I/. 
- A~$paK4~OHHWM 3Kcnep~MeHTOM nOATBepmAeH cnoHTaHHw~ nepeXOA 

OT MeTacTa6~nbHo~ Kp~cTann~4ecKo~ $a3W C6 K cTa6~nbHO~ MOA~$~Ka

·4~~ C4 3a BpeMH OKono 100 4aCOB np~ T = 290 K. 3TOT nepeXOA 3a
MWKaeT ABe BeTB~ $a30BWX npeBpa~eH~~ B M66A. 

- CTa6~nbHY~ Kp~CTann~4eCKY~ MOA~$~Ka4~~ C4 Henb3H nonY4~Tb 

~3 HeMaT~4eCKO~ $a3W npOCTWM oxnamAeH~eM co CKOpOCTb~ 

,.'" l°C/M~H. 

ABTOPW Bwpama~T ~CKpeHH~~ 6narOAapHOCTb C.~.5par~HY, ~.5paHb

KOBCKOMY ~ B.OneHp4~KY 3a TeXH~4eCKY~ nOMO~b np~ npoBeAeH~~ 3KC
nep~MeHTa. 
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I 
PYKon~cb nocTynHna B ~3AaTenbcK~~ OTAen l1] OKTR6pR 198b rOAa. 

6enYW~HH A.B. H AP. P14-86-694 
lIloHoHHble cneKTpbl ynopRA04eHHblX H HeynopRA94eHHblX 
4Jas M66A 

H3MepeHbl cneKTpbl Heynpyroro HeKorepeHTHoro pacceRHHR HeATpoHoB IHHPHI 
c oAHoBpeMeHHblM KOHTponeM 4Ja30Boro cocTaBa oõpa34a MeToAoM AH4JpaK4HH HeATpo
HOS- IJJ.HI B MeToKcHõeH3HnHAeH-õYTHnaHHnHHe IM66A/. 3KcnepHMeHTbI npoaenena 
B ~AKoKpHCTannH4eCKoM COCTORHHH npH T = 300 K H ceMH TBepAoTenbHblX MOAHlIlH
KaqHRX B HHTepBane TeMnepaTyp OT 90 AO 290 K. MHoro06pa3He nonHMop4JHblx npe
Bp~eHHA B M66A laMop$Hoe COCTORHHe Co' ABe HeynopRA04eHHble TBepAOTenbHble 
Me304Ja3bl C) H C2 , 4eTblpe ynopRA04eHHble KpHCTannH4eCKHe 4Ja3b1 C3 , C4• C5 H C61 
no3BonHno npocneAHTb TpaHc4JopMa4H~ KoneõaTenbHoro cneKTpa npH nepeXOAe H3
 
aHCp4JHoro COCTORHHR B KpHCTannH4eCKoe. AnR T6epAOTenbHblX MOAH4JHKa4HA 60CCTa~
 

HODneHa 63BeweHHaR nnOTHOCTb 4JOHOHHblX COCTORHHA. B HeynopRA04eHHblX 4Ja3ax
 
ICO H C)I AeõaeBCKoe npHõnH~eHHe npHMeHHMO 6 óonee Y3KO~ oõnaCTH 4aCTOT,
 
H Ha6n~AaeTcR H3ÕblT04Hoe pacceRHHe B HH3K04aCTOTHO~ oõnaCTH no cpaBHeHH~
 
C· KpHCTannH4eCKHMH 4Ja3aMH.
 

Pa60Ta oblnonHeHa B naõopaTopHH He~TpOHHO~ 4JH3HKH O~~~. 

Ilperrpmrr OthCLlJUlCIDtOrO ancnrryra Jl,lJ,CpllblX accnenoaaaaã. Ilyõaa 1986 

nepeSOA O.C.BHHorpaAoBo~ 

Belushkin A.V. et a l . P14-86-694 
The Phonon Spectra of Ordered and Disordered 
Phases of MBBA 

The s pec t ra o f ine1astic incoherent neutron scattering (IINS) in the 
methoxy-benzi1 idene-buty1ani1 ine (MBBA) have been measured with the simu1
taneous phase contr01 of the samp1e using the neutron diffraction (ND). Th~ 
exper lrnent s were car r l ed out in the nematic 1iquid crysta1 state (NLC) at 
T = 300 K as we11 as in seven sol id modifications in the temperature range 
frqm 90 K to 290 K. The variety of p~lymorphous transformations in the MBBA 
(an amorphous state CO, two dis~~dereg sol id state mesophases C) and C2 , 
four ordered crysta1) ine phase C3 • C4, C5. C6) enab1ed us t~ trace the 
transformation of the vibrationa1 spectrum. at the transition from ámorphous 
into crysta11 ine state. For sol id state modifications the weighted density 
of phonon states has. been obtained. In the disordered pha ses (CO and C)) as 
campared with the crysta11 ine o~es the Debye a~proximation is app1 icab1e 
for a narrower frequency range. and an increasing excess of the phonon den
.sit.y of.,state is observed in the 10w fr-equency range. 

Thé investigation has been performed at the Laboratory of Neutron 
Physics, JINR. 

Preprínt of the Joínt Institute for Nuclear Research. Dubna 1986 
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