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Ill 
B 1909 rony 4>pHrnaysp aaMeTHII, 'ITO f3 -ny'IH PHllH!! cnoco6cTayroT yc-

Kopeaaoll: KpHcTannHaanuH nepeoxn8lK)lenaoll: cepbi, noaJKe, a 1924 rony, Eonbrna

HHHa n Kyaaenoa B ToMCKOM rocynapcTaeaaoM yHnsepcnTeTe npononlKHIIH nccne

noaaHH!! 4>pnrnayspa aa 'IHCTOM nnnepnae, KOTOpbili B o6bi'IHhiX ycnoBH!!X nerKo ne-

121 
peoxnaJKnaeTC!! H nonro ae KpHcTannnayeTC!!, HMH 6binO ycTaaoaneao ' 'ITO o6-

nyqeane nepeoxnaJKneaaoro nunepHaa {3 -ny'IHMH panuH THKlKe conpoBoJKnaeTc!! 

121 
peaKl!M yaenn'leaHeM 'IHC/18 aaponhlrneli KpllcTannHaannll, AaTopbi pa6oTbi nanH 

KH'I6CTB6HH06 06'b!!CH6HH6 H86niO)l86MOMy aQJ$eKTy, no HX MH6HHJO, $11JOKTYHHHOHHO 

o6paayJOllJH6C!I B nepeOXIIHlKJl6HHOIJ: lKll)lKOCTH U6HTpbl Kpl!CT8/I/IH38Ullll CTHBOB!ITC!! 

6onee YCTOii'IHBbiMH 0 6C/IH OHH npuo6peT8JOT aap!!Jl, K MoneKyll!!pHbiM CH/IHM cnen

/teHHSI B KpHCT8/I/16 Jl068B/I!IJOTC!! CT!!rHB810l1IH6 S/16KTpHqeCKHe CH/Ibl 1 I!HllYHIIpyeMbl6 

38pHJlOM, 

3$$eKT KpllcTannHaanRII nepeoxnalK)leaaoli lKHllKOCTII non nel!cTBHeM pan11anHH 

131 
6biii aenaaao l!ccnenoaaa sKcnepRMeaTanbHO TaKJKe BapmaeeM • Oa ocTopolKHO 

0 60 
nepeOX/IHJlll/1 'IHCTyJO BOllY JlO -20 C H o6ny'lll/l ee y -KB8HTHMH OT Co .B MeC-

THX o6nyqeHII!I BO)lbl B03BIIK8/III Kpl!CT8/I/III'IGCKI!e Hr/lb1 0 npoCTHpHJOiliRGC!! B rny6b 

lKHJlKOCTH no nyTH K0/1/IHMI!pOBHHHOrO ny'IKH Y -KBHHTOB, 

B OTIIII'Ille oT uoaaoro MexaHH3M8 HBllllHHpoB8HHH Kpi!CTannuaannu, onuc8a-

121 
HOrO B pa6oTe , B OCHOB6 3Hp0lKJl6HH!I HrOnb'IHTbiX Kpl!CTH/1/IOB B OnbiTe, Bblfi0/1-

aeaaoM BapmHeeM, nelKHT npyroll: xopowo nasecTBhlli s¢¢eKT. Bepo!!T-

HOCTb ~IIJOKTyanHOHHOro 3Hp0lK)l6HH!I neaTpOB KpHCT8/I/IH38UHH C nOHRlK6HHGM TGM

nepaTypb! lKH)lKOCTH BHH'I8/19 p8CTGT1 3HT6M1 npOiJ:Jl!l M8KCHMyM1 n8)l89T !13-38 

YB6/IH'IGHH!I B!13KOCTH CpGJlbl, 

EcnH T8KYJO CHIIbHO nepeOX/IHlKJl6HHyJO lKHJlKOCTb cnerK8 nonorpeTb, TO UGHTpbi 

KpHCT811/IH38llHll B Hell: 6ynyT BHOBb B03HHKHTb C 60/lbWOll aepo!!THOCTbJO, Ponb Ten-

/IOBbiX HCTO'IHHKOB B OnhiTe Bapw!Ie!l HrpaiiH Y -nyqu, KOTOpb!6 IIOK8/IbHO Harpe-

BH/IH CBepxnepeoxnHlKJl6HHyJO BO.Oy 1'1 M6CT8X HOBH38llHH ll B036ylK)leHH!I MO/IeKy/1, 

3 



Bapmaefl: npennolKHn ncnon&aosaTb aTo HBIIeane unH aa6monea1151 noToKoB pa

nnanlln. OnaaKo aecMoTpH aa opllrnaan&HOCTb sToro npennoMeHIIH, ace ll<e aeo6xo

AHMO OTMeTHTb0 '!TO 11CllOnb30B8Tb llOCTOHHHO nepeoxnamneHHyro lKHAKOCTb B Ka'!eCT

Be neTeKTIIpyromeli cpeuLI uoaHanpyromero u3nyqeHIISI 6yneT qpeaB&I'!allao Tpynao. 

DelicTBHTen&Ho, a cuny cTaunoaapaoli nepeoxnamneaaocTII lKHAKOCTb 6yueT cxnoaaa 

K CllOHT8HHOfi Kp11CTannll381lllll H KpiiCTBnnH38UIIH OT MHOrHX CnyqaliHbiX cna6b!X BHem-

HHX B03JleitCTBIIJI: 8H6p8Uitll, yn&Tp8cPIIOneTOBOfi 38CBeTKH, Y -cPoaa 11 T.n. BMecTe 

C TeM CKOpOCTb AIICCHnauiiH TennoBOfi 9HeprHII B lKHAKOCTII, KaK 113BeCTHO, qpe3Bbi

'!8HHO BeniiKa, a CKOpOCTb pocTa KpHCTannOB Mana. nosTOMy AnH C03AaHIIH aa

MeTHO'l BepoHTHOCTII o6p830B8HIHI Kp!!CTanni!KOB B CBepxnepeoxnal!GleHIIOfi lKHA

KOCTH ueo6XOAHMO HHTeHCHBHO aKTHBHpoBaTb AHc!J!jJy3HID ee MOneKyn. 8TO CT8Ho

BHTCSI B03MNKHb!M IIHWb Up!! 6onbWOM llO'I:OKe CllllbHO HOHII3HpyiOWel! p8JlHaUHII. HaKO

HeU, npo6neMBTII'!HOii HBnHeTCSI aauaqa IICKyCCTBeHHOrO npeKpameJIHH por:Ta KpHC

TannOB B MeCTaX HOHH3a!lllll lKIIAKOCTH H" o6paTHMOrO paCTBopeHHH ·3TIIX KpiiCTan

IIOB 6e3 HarpeBB JKIIAKOCTII, 

B CB51311 C 113noJKeHHblM npeucTaBnSieTCH IIHTepeCHbiM BHOBb BepHyTbCH K 

nnee Eon&maai!Holl 11 Kyaaenoaa o6 HHHilHI!poBaHIIII aaponbxmell KpHcTannnaa!lllll 

aneKTpH'IeCKIIM noneM aapS!AOB H npoaaanH3HpOBaTb STY I!AeiD B CBeTe COBpeMeHHOii 

Teopna <jlaaOBhiX nepexonos. TaKoli aaanua MOJKeT cymecTBeHHO o6ner'!HTb npo6ne

My noncKa 6onee cosepweaaoro a ynpasnSieMoro cnoco6a aa6nroueHHH pan11annoa-

HblX llOTOKOB B JKHAKOCTU, 

Del!cTBHTen&Ho, so scex JKHllKOCTSIX np11 npoxoJKneal!eM qepea HIIX aapHJKeH

HbiX qat'rllll o6paayroTCSI HOHbl, Eon&maH 'IaCTb IIOHOB nocne p0ll<ll9HHSI 6biCTpO peo
. -4 -3 

KOM611HHpyeT, OJlH8KO 1-3% OCTaiOTCSI CB060JlHb!MII B Te'!eHI!e lQ -10 CeK II 60-

/4-9/ . 
nee • Donroli<IIBYUIIIe IIOHbi coanaroT B JKHAKOCTSIX TOK npoBOlliiMOCTH, 11 aToT 

a<jl<jleKT qaCTO IICllOnbayeTCSI, HanpiiMep, B JKHllKOCTHhiX ll03HMeTpaX nnH H3MepeHH51 
110 11/ 

noToKa aapSIJKeHHhiX qacTHil ' • HeKoTopaH qacTb cso6onHbiX IIOHOB cnyqallao 

o6'bellHH51eTCSI no ABa, Tpll II 6onee • '-!Hcno TBKHX MHoroaapSillHblX KOMUneKCOB, 
/9-12/ 

KBK noKaaanH HCCneAOBaHIISI , paBHO HeCKOnbKHM npoueHTaM OT o6mero KO-

IIH'!eCTBa uonroli<HBYUIIIX HOHOB II COCTBBnHeT OKOno 30-50 MHOroaapSIAHbiX o6paao

B8HIIil H8 OllHOM caHTIIMeTpe IIYTII penSITIIBIICTCKOH qaCTIIIlblo nosTOMy npll cnpa

BellniiBOCTII npennonolKeHIIH 06 IIHBilHIIpOB8HIIII Kp!!CTannll3a!lHII 38p51ll8MH MOlKHO 

OlKIIAaTb, '!TO nonrOJKIIByUIIIe HOHbl S!BSITCH neHTpaMII aapOJKAeHHH KpHCTannoB B 

6biCTpo nepeoxnaJKneaaoli lKHllKOCTH. 

4 

2. BepoSITHOCTb noHsneauSI neaTuoa KpHcTannuaauuu B guap~xTpaqecKoit 
lKHSKOCTH Ha aapHgax 

BepoHTHOCTb nossneaHSI ycToi!'!IIBoro aaponblma KPIICTannllaauiiH B nepeoxnalK
/13/ 

neHHOii lKIIllKOCTH paBHa : 
___ 3 ___ _ 

W=n"ny'akT y2vl9rr u +A.)' 1/hexp(---kT (1) 

rne n -nnoTHOCTb MoneKyn B lKHllKOCTR, n*- '!Reno MoneKyn B nosepxaocT

HOM cnoe aapOllbima, u - nosepxaocTaoe aaTSIJKeane aa rpaaRue KpllcTann-lKIIll

·KOCTb, U - aaepruH aKTHBBURR nns co6cTseaaoit llii<!J!jlyaRII MoneKyn a nepeoxnaJK

n·eaaoll JKIIllKOCTII, A -11aMeaea11e TepMOlliiHBMII'!ecKoro noTean11ana JKIIAKOCTR npn 

o6paaosaHIIR B aelt aapOllbiUia KpHcTanna, k - nocTosaaaSI Eonb!lMaaa, h -noc

TO!IBHa!l nnaHKa, T -TeMnepaTypa JKRllKOCTII II V -o6'beM aTOM8 IICXOllHOlt !jla-
/14/ 

3blo Jila cneuyeT, 'ITO B Bb!paJKeHRII ( 1) Benii'!IIH8MII, aaBIICHUIIIMII OT aneKTpll-

'!eCKOrO non!!, 6yJlyT S!Bn!ITbCH ft II A II B MeHbUieit CTeneaa - n* R U • no-

9TOMy B nanbHellmeM aHanaae orpBHII'!HMCSI p8CCMOTpeHHeM aaBIICIIMOCTII W 

niiUib OT ft H A. 
/14 16/ 

B cooTBeTcTBHH c pa6oTaMII ' 

A = N ( IL 2 - IL I ) + u S + f.. U an ' (2) 

rne N -'lllcno Moneli JKHAKOCTR, nepeme.Qmllx B KpiiCTannaqecxllll aapOllbim, IL 
1 

II 

na, 

IL 2 - MonbHbie XHMH'!ecxae noTeauHanbi nepeoxnaJKneaaoli lKIIAKOCTH 11 xpacTan

cooTBeTCTBeaao, S - noaepxHOCTb aapOAbiUia 11 1'1 U an - 11aMeaea11e cso6on-

aol! aaepr1111 aneKTpll'!ecxoro nonSI aapHna, aaxonamerocs B xpacTannR'!ecxoM aa-

POilbime. Ecna o6'heM aapOllbima ecTb v o6'heM onaoro Mons KpllcTanna -V, 

TO N e V I Y o Y'!IITblBaH, '!TO V = M I p HS=4rrr 2 rne M- MOnbHbiit 

sec aapOJlbima, p - ero nnoTHOCTb u -panHyc aapo.Qbima ( nna ynpomeHIIH 

paccMaTpHBaeMoit aana'ln npHMeM, 'ITO aapOJlbiWH KpHcTanna liMe roT c!jlepuqecxyro 

!jlopMy), 6yneM II MeT&: 

2 4 
A-4rrr u- -

3
-rrr 3~(/L - IL ) + 1'1 U 

M I 2 an (3) 
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n1151 onnoKoMrroneHTH.biX CHCTeM P. 1 - P. 2 s q n ll TIT 0 , rne qn -TennoTa rrnaane-

111151, ll T = T 
0 

_; T - cTeneah nepeoxna*neHJHI ]I{HilKOCTH, T 0 -aopManbHaH TeMrre-

paTypa KpHCTannH3aUHH, noACTaBnHH STO Bb!pa]l{eHHe B ( 3), HMeeM: 

Ci n fl T 
+llUsn (4) 4rrr 2 a - - 4-rrr 3 _e__ 

3 M 
A 

To 

nnoTaocTh saeprHH sneKTpH'IecKoro nonH c aanpSI]I{eHnocTb.:> E B nHsneKT-

pHKe c AHSneKTpH'18CKOli 110CTOSIHHOH l panna l E 2 I 8" • nosTOMY HaMeneaHe 

sneprHH sneKTPH'IeCKoro nonSI rrpH o6paaoaaaHH B nepeoxna~euuoli ]I{HAKOCTH aa-

ponhmia KpHcTanna paauo: 

flU 
sn 

= f 
y 

---:--- d v + f 
vo-v 

2 

~ 
8 " 

d v - J 
Yo 

2 

ciEl dv. 
( 5) 

8rr 

3necb v no-npe*neMy o6'beM oaponhnna, a V O -11011Hb!l! o6'heM ]I{HAKOCTH 

AO o6pa30BIIHH!I aapOAblllla, ·. l - AHSneKTpH'18CKa!I llOCTO!IHHII!I ]I{HAKOl! ljla3hl H 
I . 

-""Bepnof.l ¢aabi, QqenHano, 'ITO none sayTpH KpHcTannnKa, necyrnero aapna 

z e fiy aeT E2 = z e I c 2 r ,_2 a none a cpeae E 1 = z e I c 1 r ,_
2 

• 

HaTerpHpyH ypaaneHHe ( 5), rrony'IHM: 

!\Usn=-~ 
2 

__ c.:.2~-_c_:_l_) ( _1_ _1_), 
c 

1 
c 

2 
a 

rne a -pallHYC Hona. TaK KaK ncerna a < r , ro H3 ( 6) cneuyeT, 'ITO rrpH 

(6) 

f 
2 

> l I KpHCTannH38UH!I Ha aap!IIl8 COilpOB0]1{/l!I8TCS! Bb!Hf'ph!llleM aneKl'pHqecKOi! 

dHepi'HH, npH c
2 

< l I -11pOHI·pbi!ll8M, 

llnH nanbl!elirnero ananHaa yno6ao aaecTH cnenyJOmHe o6oanaqeHHH: 

A =4rrr 2 u 
I 

A
2

., ~)2 
2 - ( 

_ 4_,r 
3 

_P _ 
M 
q~ 

-To 

c
2

--c
1 

l f 

) ( _!. - _l ), 
a r 

I ? 

tJ 

(7a) 

(76) 

I 

(' ' 

' 

I 

., 

' f 
I 

OnpenennM Tenepb a ljlopMyne (1) aenH'IHHy 

aneKTpH'IecKoro aapHna. Xoporno HaBecTHo (eM. , 

C npH HIInH'IHH B EBAKOCTH 

/14/ 
aanpHMep, ) , 'ITO aapHn, no-

naBrnHli B ]I{HAKOCTb, COnbBIITHpyeTCH H 9TO npHBOJlHT K H3M8H8HHIO nnoTHOCTH Cp8Abl 

B ero OKpeCTHOCTH, flpH6nHJK8HH08 ypaaneHHe, OllHCblB810Ulee 9TOT aqxpeKT, HMeeT 

BHn: 

n(r) .. n
0

exp[:.. 1/J (r,R) /kT], (8) 

rne D ( r ) -nnOTROCTb EHJlKOCTH B COnhBaTHOM KOMI1n8KC8 0 D O - nnoTHOCTb 

ananH oT aapHna, R - paaMep conhBHTHoro o6paaoaaHHH H 1/J - noTeanHanb-

HIIH 9H8pf'HH COnbBBTIIIlHH aapHAII B JI(HJlKOCTH, flOACTHBnHSI (7) H (8) B (1), 6y-

Jl8M HMeTh: 

W•n*n 1/ukT ~2Y/9rr 
0 

1/ h ezp(-
A I+ u 

kT 
)ezp( A 2-1/J 

kT 
). (9) 

113 9TOro Bbip8]1{8HHSI cnenyeT, 'ITO OTHOill8HH8 BepOSITHOCTH noHBneHHSI KpHCTannu

KOB a nepeoxna~eanoil JKHAKOCTH aa uoaax W ( z e) K sepoHTnocTH aapo~eHHSI 

118HTpOB KpHCTannH3811HH Ha ¢niOKTYIIUHHXI1nOTHOCTH w ( 0) pasao: 

W ( z e) ) . "'ex P ( 
(10) "' w ( 0) 

.Um1 nonaBnSIIDinero qncna JKH.UKocTeil 1/J < 0, a A2 , KIIK BHJlHO H3 ( 76), • 

M0]1{9T 6b!Tb KIIK llOI10]1{HTOI1hHblM 0 TllK H OTpHilaTenbHblM B 38BHCHMOCTH OT Knac

C8 JKHilKOCTH, no a6cOniOTHOli Il8llH'lHHe 

A. 

I A2 I .. I"' "' 0, 3 k T [ u , le l , 

D,HilOJibHbie ]KHJlKOCTH H lKH.QKOCTH 

T p H 'I e C K 0 H n 0 n ll p H 3 y e M 0 C T b 10, 

c aaHaoTponnofi aneK-

Y 6onbWHHCTB8 lKHilKOCTefi AIIHHOf'O Knacca CT8TH'i8CK8SI AH3neKTpH'i6CK8SI no-

CTO">IHHIISI l I 6oJ1blll8 AH3JICKTpH'18CKOI1 110CTOlll!HOfi HX KpHCTilllJIOD C , 'ITO CBSI-
2 

.311HO c yTpllTOll Bp!IIlluTeJibHOfi CTelleHH CB060Jlbl y MOneKyn npn BblMOp!I)f{HBaHHH, no 

3TOli npH'IHH8 COf'JlllCHO !jlopMyne ( 76) A MeJibllie HYll!l, flosTOMy B Bb!palK8HHH 
2 

( 10) A2 - ·~ !'!! 0 H , cn<>noRHTPJibHo, 



W(ze)/W(O)!!l. 

3To rrpu6rrHJKeaaoe pane acT no CBHJleTerrbCTByeT o TOM, '!:To KpHCTannaaanuoaaaSI crro

co6aocTb IIOIIS!pllbiX lKRilKOCTeA H JKR/lKOCTeA C H9CHMMeTpR'I:HbiMB MOIIeKyrraMR He 

llOIIlKHa o6nanaTb 38M9THOA 'I:YBCTBHT9llbHOCTbro K llpHCyTCTBHro B HHX 38pS!JlOB, 

E. Ee.aa~~:rrorrbHble ana cna6orronRp.llbie JKHilKOCTH H lKHJlKOCTH 

c uaoTporraoa snexTpH'I:ecxoa rronRpuayeMoCThro, 

.DnH STHX lKHilKOCTOA 06bi'Ill:O f 2 > f I , TaK KaK npa 38MOpaJKHBaJJ:HH Cpena 

yrrnoTaneTcn, a nonnpuayeMoCTh Monexyn coxpaaReTcSI, IToaToMy cornacao (76) 

A 2 6onhwe aynSI a A 2 - 1/1 .. 2 1/1 ., 0, 6 k T • Bwracneaae no tjJopMyne ( 10) naeT: 
W(ze) /W(O)> 1 

0Tcrona cnenyeT, 'ITo o6paaonaaue KpHcTannuqecxux 

88pO/lbiWeA aa 8119KTpH'I:9CKHX 3apSIIl8X B STHX JKHDKOCTSIX llOIIlKHO HDTH C 3aMeTHO 

6onbilleA BOpOSITHOCTbro, H9lK91IH Ha tlJrrroKTyanHHX nnOTHOCTH, 

3, CTen:~ab nepeo~{I>.M_el!,q }~!IJUSOCTH, aeo6XpJIHMan LinSI o6pa3.QB,.!lli!!l! 

KpHcTaynon H~.M9H~, 

HaaneM Tenep& ypaaaeaue nnn onpeneneaaSI aeo6xonHMoro nepeoxnalKneauSI 

)KHDKOCTR ~ T, KOrDa llOIIlKHa H8'1:HHaTbClt KpHCTarrrrH3arrHSI Ha HOHaX H HOHHhiX KOMn

nexcax KaK aaponblwax • .DnSI aToro noncTaBHM cooTaoweaue ( 6) B tjJopMyny ( 4), 

nponatjJtjJepeanupyeM nonyqeaaoe BbipaJKeaue no 
H npupananeM K nynro. Pa.-

B9HCTBO a A I a r "' 0 6yneT COOTBeTCTBOBaTb TOMy tPaxTy, 'ITO 38p0/lb!W KpHCTanna 

paaMepa r = r 0 IUlxonaTcR B panaoaecau c nepeoxnaJKneaaoa lKHDKOCTbro, Bhmon

HHB yKaaaaHbie onepanuu a cnenaa npoCTbie npeo6paaoaaaaSI, nony'!HM 

~T .. T0 M [~ 
P q r o 

n 

( z e ) 
2 

8 rr r 4 
0 

_, 

f I • f 2 
(I 1) 

Ha STOro BbiPBlK9HHSI no CTaanapTHOA M9TODHKe onpenerreUHSI SKCTpeMyMa tjJyll:K!lHB 
flaXOl!HM 

L\T 3 To&! 
ma:r 

2 p q D 

8 

v 4rra• 
( z e) 2 

f 

- f ( 12) 

<l>H3H'I:ecxHli CMbiC/I aToro ypaanenHR aaxnroqaeTCH B cnel!yroweM: npu nepeox-

nalK!leHHH JKHJlKOCTH0 npeBbiWaromeM B91IH'I:H.IIY T , BCe aapO/lbJW.H CKOIIb yronao 
max 

MarrbiX paaMepon, o6paayromHecH aa aoaax, 6ynyT pacTH I:eorpaHH'!eaao, 

PaccMoTpHM Tenepb cnoco6 nepeoxnalKneHHH lKHilKOCTH rryTeM 6biCTporo ua

Meaeaun nanneHHH aan ee rronepxaocTbro. 

4. HMrrynbcaoe rrepeoxnalKl!eaue lKHilKf?CTH 

Heo6xol!HMal! cTerrenb rrepeoxnaJKneaaH lKIIl!KOCTH l!nH BbiHBrrenun aoaon MOJKe 

6bJTb /lOCTHrJJ:yTa nyTeM 6biCTporo np!!liOlKOHIIH K lKHl!KOCTII Jl8BII9HI!H0 CMemaromero 

TeMrrepaTypy ee aaMepaaJJ:Hlt, ITp!! STOM CBSI3b MOlKl!Y B91III'I:IIHOli rrepeoxnalK!leHHH 

lKHilKOCTH 1\ T = T - T 11: nerrH'IImofi neperral!a naaneai!H /1 P = P -P MOlKeT 6biTb ye-
o /17/ 0 

Taaoaneaa aa xopomo aanecTaoro aaKoaa CaMoaa : 

t\P a[(1+-L\T lo --T) -11. (13) 
0 

rne 8 II b - KOS<j>tjJHUIIOHTbl CHMOHa, 'IHCIICHHbl9 3H8'!0HI!H KOTOpb!X l!IISI Mll:0-
/17,18/ 

rux lKIIAKOCTelt l!BHbi B pa6oTax • 3aBHCHMOCTb /1. P OT L\ T MOlKHO aafiTH 

TaKlKe ua ypaBHeHHH Knarrefipoaa-KnayaHyca: 

/I.P 

L\T 
qn 

T/\V 

( 14) 

rne q n - ynenbaaH TennoTa nnaaneHHH, T -TeMrrepaTyp.q rrnaaneai!R npH naB-

neHHII P, 1\ V -p83HOCTb YllOIIbHblX 06'beMOB BOWOCTBa B lKHl!KOM H TB9pll0M 

COCTOHHIIHX0 COOTB9TCTB9HHO, 

TaKI!M o6paaoM, orrpeneni!B L\ T max aa ( 12} H IIOl!CTBBIIB B ( 13) IIIIH ( 14) 
1 

MOlKHO HafiTI! 3H8'!0flll9 1\ p max , KOTOpOe 6yneT COOTB9TCTBOBaTb nepxaefi rpaHII-

ue 'I:YBCTBIIT91IbHOCTII lKI!IlKOCTH K Kp11CTannl!3aUI!II Ha HOHaX, 

QqeBI!l!HO, 'ITO B 6onee TO'IHLIX TOpMO/lHHaMI!'IOCKIIX paC'!OTaX Heo6XO/li!MO 

y'IHTbiBaTb a<j><jleKT al!I!868TII'!9CKOrO 1!3M9H9HHlt T9MIIepaTypbi JKII/lKOCTII aa C'1:9T 

o6'beMnoli ClKI!MaeMoCTH non neficTnl!eM I!Mnynbcaoro nanneHI!SI, 

HaMeneaHoe aan lKIIIIKOCTbiO nannoa11e norrJKHO nonnepJKI!BaTbCR B Te'!eHI!e 

npeMOUH 0 IIC06XOJliiMOrO JliiSI poCTa KpiiCTaiiiiH'I9CKIIX 38p0l!hlill9fi L!O BH.IlHMbiX pas

MepOB ( N 0,1 MM). BenHqHHa sToro npeMeHa, ucxonn 113 naHHbiX no cKopocTH 

0 



/19/ -4 -2 
pocTa KpRCTannoB , AOIT*Ha COCTaBRTb 10 -10 C9K 1 a Bp9MH 06paTHMOrO 

-2 -1 
paCTBOp9HRH npH 80CCTaHOBIT9HRR }:laBneHRH·HaA *HAKOCTbiD- 10 - JO CeK, 

5, npnMep, KpRCTannnaaUHH Ha HOHBX 6biCTpO nepeoxnaJKil9HHOro 

JKnsKoro aproaa 

B Ka'lecTBe HnnrocTpaunn BbiWe paaBHTbiX nonoJKeHHfi oueHHM BOaMOJKHOCTb 

BbiHBneHHH HOHOB B nepeoxnaJK.QeaaoM JKHilKOM aproae. Apron Bbi6paa no coo6pa

JKeHHHM ll01!HOTbl HM9IDW9fiCH B cnpaBO'IHHKaX 8KCnepHM9!1TanbHOfi HHcjJOpM8UHH, Heo6-

XOilHMOfi AITH npRM9119HHH cjJopMyn ( 11) -( 14), HHJKe RCITOITbayroTCH cnenyrowne 
+3 

SaHHbie: = 1,5, 

a = 2, 1 nHH,CM 
-1 

( 2 ~ 1,6, M = 39,9 r/Monb, p = 1,41 r/cM , 

q • 268 Kan/Monb, 
n 

0 
T 0 = 83,8 K, a = 2114 H b ""1,593, 

PeaynbTaTbi Bbi'IHcnennfi no cjJopMyne ( 1 1) npencTaBneHbi rpacjJHKaMH aa pnc.l. 

no OCR opnRHf.IT OTITOJK9Ha B9ITR'IRHa nepeoxnaJKneHHH t-, T B rpaaycax, a no ocR 

a6cuRcc - paaRyc paenoBecnoro aaponhiWa B anrcTpeMax. Ha pncynKa Bl!nno, 'ITO 

BCe KpRBbl9 C Z =/ 0 RnyT HRJK9 KpRBOfi CnOHTaHHOrO aapoJK.QeHRH ueHTpOB KpHC-

TannRaaUHH Z = 0), 3TO o6CTOHTenbCTBO yKaabiBaeT HB ITOBbiWeHHyiD BepOHTHOCTb 

aapoJKsenHH Kp!!cTannAKOB Ha oTsenbHbiX aapHnax H aapnJKeHHbiX KoMnneKcax. 

KaK H3 auanRaa KpHBblX, TaK 1!3 cjJopMyiT ( 12) H ( 13) cnenyeT, 'ITO nnH BH-

ayanHaauHH Bcex HouoB a JKHilKOM aprone ero neo6xosnMo nepeoxnaaHTb na 

9,5° ( /1. P = 360 aTM), OnnaKo na aapnJKeHHhiX KOMnneKcax c z "' 3 ycTofi'IRBhifi 

0 
poeT KpHcTannoB 6yseT HJ:lTH npn /1. Tmax= 4,5 ( t<.Pmax= 150 aTM). 

BbmOHHennoe B pa6oTe HccnesoBaHHe nonTBepJKsaeT rnnoTeay Eonbwannnoi! H 

Kyaneuoea o6 aKTI!BHOM Boanei!cTBHH aapnnoe na cKopocTb KpHcTannRaauRH nepe

oxna)!{nennhiX JKI!J:lKOCTefi, nony'leHHbie B pa6oTe peaynbTaTbl MOryT liOC1!YlKI!Tb OC

HOBOII J:l1!H paapa60TKH ynpaBnHeMOil *HilKOCTHOil KaMepb!, 

ABTOp HCKpenne npnanaTeneH B.A. EHp,oKOBy, n.M. CopoKo, A.A. THnKI!Hy, 

O.B. Cae•teHKo I! IO.B. KaTbiWeBy aa noneanbte o6cyJKileHHH eonpocoB, paccMoTpen

HbiX B pa6oTe, 
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