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Beryn

MoHOKpHCTaIiYHa TPOBiJHA IUTIBKA — 1€ B LIJIOMY
BEJIMKA TEPMOJMHAMIUYHA CHUCTEMa, SKa CKJIQJAETHCS 3
BEJINYE3HO] KIJIBKOCTI ATOMapHO-MOJIEKYJIIPHUX
YaCTHHOK JTBOX COPTIB.

OnuH COpPT YaCTHHOK — 1€ CTPYKTYPHI YaCTUHKH, SKi
3HAXOIATHCSA Y BY3JaX KPUCTATIYHOI TPAaTKH, OLIA SKUX
BOHH 3IHCHIOIOTh XaOTHYHI KOJHMBAaHHS NPH OyIb-AKii
temrepaTypi. Lsi CyKynmHiCTh 4aCTHHOK BiJJHOCHUTBCS 1O
TaK 3BaHMX KBaHTOBMX aHCamOJIiB 3 TOCTiIHHOIO
KIJTBKICTIO 4YacTUHOK. TOMy CTaTMCTHYHI BJIACTHBOCTI
ni€i CyKymHOCTI YacTHHOK OIHCYEThCS KaHOHIYHUM
po3noxinom ['i60ca.

Jlpyruii copT YaCTMHOK — I YaCTHHKH ra3y HOCIiB
3apsiIiB B NMPOBiAHUX KpucTanax. Lle — enekrponu , abo
IPKH, SKi yTBOPIOIOTH EIIEKTPONPOBIIHICTh KpUCTaTiB. B
CTaTUCTHYHIN (Pi3UIIi 1[I YACTHHKH BiTHOCATH 10 BETUKUX
KBAaHTOBMX aHCAaMOJIIB i3 3MiHHAM YHCJIOM YaCTHHOK. L1151
CYKYIHICTh YaCTHHOK XapaKTePU3YEThCS  XIMIYHUM
MMOTEHI[IaJIOM L, a CTAaTUCTHYHI BIACTHBOCTI TaKOi

CYKYITHOCTI  OMHCYHOTHCS KaHOHIYHUM
po3noxinom ['i60ca.

Barato4acTHHKOBI ~ CHCTEMH  XapaKTEePH3YIOTHCS
HHU3KOI0 TEPMOJUHAMIYHUX ITOTCHIIIAIB, EHTPOITIE0 S Ta
termnoemuicTio C.

Po3paxoBani s aHCaMOJIB 3 TIOCTIHHOIO KUTBKICTIO
YaCTHHOK 3a JIOTIOMOT0I0 KaHOHIYHOTO po3noxiny ['i66ca
TEPMOAWHAMIYHI MOTEHIliAIA, CHTPOMIs 1 TETIOEMHICTD
MaroTh TaKl 3HAYEHHS

BCIIMKHUM

F=—kTInZ (1)
U:F—T(@j :sz(aan) )
aT ), aT
G=kT (alﬂj “InZ 3)
oIV ),

366

H = kT [aanj +(6anj @)
o0lnV ), \0lnV ),
S=k 1nZ+T(61an )
olnT )
dU
c, == 6
v (dT)V (6)

B mux ¢opmynax k — mocriiina bompnmana, T —
TeMIIepaTypa CUCTeMH, Z — CTaTUCTUYHA CyMa CUCTEMH.

CratuctidHa CcymMa KBaHTOBHX aHCaMOIiB 3
MOCTIHHMM  YHMCJIOM YaCTHHOK OIUCYETHCS  TaKOMO
3arayibHO0 hopmyiioro [1] :

Z = Zexp(—;—‘Tj

J€ € — CHEepris IHAWBIAyalbHOI CHUCTEMH aHCaMOIIO,

)

KU 3HAaXOAUTBCA B EHEPreTMYHOMY CTaHi 1, a
CyMyBaHHs B Wil (opmysi HEOOXiJHO NPOBOIMTH 3a
BCiMa MOXKJIMBUMH KBaHTOBMMH CTaHaMH BCiX YaCTHHOK.

Jis KBaHTOBHX aHCAMOJIB i3 3MIHHOK KUTBKICTIO

YaCTMHOK B CTaHI TEpMOJWHAMIYHOI  piBHOBaru
CTaTUCTHYHA CyMa Ma€ Take 3Ha4YeHHs [1]:
n—e(k)
Ze=H I+exp| ——— ®)
!
B miit dopmyni k — xBmimpoBHE BEKTOp HOCIS

3apsiny, iKWl Bilirpae posb KBaHTOBOrO 4ucia, € = g(k)
— 3aKOH Jucriepcii HOCIiB 3apsmdiB, a | — iX XIMIYHHHA

MOTEHITia.
AHcaMmOJIb  YaCTHHOK, SIKHH  XapaKTepU3YEThCS
CTaTUCTUYHOK  cyMmMol0  (8)  BOJIOJi€E  BEIHKHM

TEpPMOAWHAMIYHKM MOTeHIiamoM ['160ca Q_, skuii Mae

e

TAaKC 3HAYCHHA :



A.C. Bymxax

Q,=-kTlnZ = —ZkTZIn{l +exp (_p. _I;F(k) J:l )

Po3paxoBaHi 3a JOIOMOTOI0 BEIMKOIO KaHOHIYHOTO
posnominy I'i6Oca st 1BOro aHCaMOJIO KUIBKICTh
YaCTUHOK B HbOMY Ta BenuuuHH (1-6) ommcyroThbes
TaKUMH 3arajiskHUMU popMynamu :

N, -- (69] (10)
) wtQ, (11
U, = (a n- T+Q (12)
j (13)

.
- ( = l (14)
C=[‘%j (1s)

Kpucran, sik €quHa CHCTeMa, CKIAIAEThCS 13 JBOX
pisHEUX aHcamMOJiB YacTWHOK. ToMmy WHOro BiIMOBIIHI
3arajibHi TEIUIOBI BJIACTUBOCTI aIUTUBHO CKJIANAIOTHCS 13
BianoBigHMX BractuBoctel (1-6) ta (11-15).

SIKII0 KpHUCTal 3a JOMOMOTOI0 EIEKTPHYHOTO OIS 3

Hanpyxenictio E i rpamienTta Temmeparypu V.T

BUBECTH 13 CTaHy TEPMOJMHAMIYHOI PIBHOBarW , TO Ta3
HOCIiB CTpyMy CTa€ HEpPIBHOBXXHHM, a HOTO YaCTHHKH
YTBOPIOIOTh HEPIBHOBAXHUN BENWKAN aHCaMOIb i3
3MIHHOIO KUTBKICTIO YacTHHOK. CTaTUCTHYHA Ccyma Ui
LBOr0 aHCAMOJII0 YaCTHHOK MA€ TaKe 3HAYEHHS :

7 - H{MXP(MH

(16)
kT

B wiit dopmyni Ag(k) — 3miHa BUIbHOI eHeprii

OJIHI€T YaCTMHKH Mif Ii€l0 THUX 30ypeHb, SIKI BUBOASATH

KpPHCTal 13 CTaHy TepMOAMHAMIYHOI pIBHOBAarM, a BCI

iHIII MMO3HA4YeHHs Bxke omnucaHi y ¢opmyii (8).3HaueHHs
Age(k) pospaxoBaHe B poboTax [2-4].

Y  HepiBHOBaXHOMY  ra3i  HOCIIB  3apsnuiB
BiIOYBaIOThCS IPOIECH TEPEHECEHHsSI EJIEKTPUKH 1
TETUIOTH, SIKi OMMCYIOThCS MEPLIMM Ta APYTUM 3aKOHAMHU
HEepiBHOBa)KHOI TEPMOJMHAMIKH

du. - -
c = j.E—divq 17
. q (17)
dS, 1(= - GV.T
c=—|i.-E- r 18
dt T(J T j (18)

Je j 1 q — BEKTOpH TYCTHHH CTPyMy Ta TEIJIOBOTO

HOTOKY.

... dS
SIKImo Amst po3paxyHKy MOXimHOT d—e BHUKOPHCTAaTH
t

3Ha4YeHHs eHTpomii 3a Qopmymoro (14) , B sKiid
BUKOPHCTATH CTaTUCTU4HY cyMmy (16), To B pe3ynbTarti
OTPUMAEMO
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dS, 1(2ze o =
:T[7kavk8(k)E—

dt 19
Vij
T

23, (o0 -n)

B mpoMy piBHsHHI (z = 1) - 3HAK HOCIS 3apsna, € -

BEJIMYMHA 3apsay eNeKTpoHa, /i — mocriiHa [lnanka, a

Gyukuis f;, — ne HepiBHOBaHAa QYHKIlA PO3MOLLY JUIs
HEPIBHOB@)XHUX HOCIIB  3apsiiB.

3HAYCHHIA:

TaKe

Bona wmae
f. = - ! -
e(k)—Ae(k)—p

k
e +1

B crani TepmMonuHamiyHOI pIBHOBAarM BeITMYHHA
Ae(k) =0[3],
posmoxiny (20) mopiBHIOE QyHKIIT posmonity Depwmi-

e(k) —p

Hipaka
ex +1

f, =f,(k)=
[MopiBHsiemo Ttenep piBHsAHHSA (19) 3 piBHSHHAM
JIPyTOTO 3aKoHY TepMmoamHaMmiku (18), Tomi mpuxoaumo

(20)

TOMy B [bOMY BHUIAAKy (QyHKIISA

(20 a)

JI0 BUCHOBKY, 1110 BEKTOPH ] 1 ( JOPIBHIOIOTH

- 2ze
J= DV 1)
. 2 - =~
q:;ZfE(s(k)—u)wk) (22)
k
i PIBHSHHS BiAIIOBIHO Ha3UBAIOTHCS
y3araJlbHeHUMH PIBHSHHSIMU €JIEKTPONPOBIAHOCTI Ta
TETUIONPOBITHOCTI.
B  owmiyHili o0nacTi mpOBiAHOCTI  KpHUcTaia

BIIXWJICHHS IOT0 €HEepreTMYHOro CTaHy BiJ] CTaHy
TEPMOJIMHAMIYHOI PIBHOBAarW HEBENWKE, TOOTO 30ypeHHs

Ae(k), ske BXOIUTH y BCl CTAaTHCTHYHI PO3PaXyHKOBI

(hopMyITi HEBENHKE.

B 3B’sa3ky 3 M po3kiangeMo (YHKIIO PO3IIOALTY
(20) B psag Teiinopa mo 30ypeHHIO AS(E), sKe, SK
NokaszaHo B poOoTi [3], € HemapHOO (GYHKIIE BEKTOpa

kK o, i

B pO3paxyHKax BHUKOPHCTAEMO JIiHiiiHE
HaOmkeHHs. Tosi Maemo
- ( df
fo=1f+ As(k)(—d—;’j (23)

Sxmo BpaxyBaTH Temep Te,mo Ae(k) - HemapHa

(yHKIIST BEeKTOpa k, 10 B HaGmmkeHHi (23) BEKTOp
TYCTUHU CTPYMY 3 (21) Ta BEKTOp TYCTHHH TEILUIOBOIO

MOTOKY g (22) MaroTh Taki 3HAYCHHS :

2z¢ - df, ~
=== Ae(k)| ——2 |V.e(k
hzglg( )( dgj q&(k)

. 2 - ~ [ df, -
q:%;(g(k)—M)As(k)(—gjvﬁs(k)

Janbiri po3paXyHKU B IIUX PIBHSHHSX MPHBOMSATH 1X
JI0 TAaKOTO BUTILSAY:
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(25)



EneMeHTH CTaTUCTHYHOI TEOpii KIHSTHYHHUX BIIACTHBOCTEN TOHKUX IUTIBOK

=en (S (B)+ Ay JE -
(26)
—e )(SW(B) +AL(B))V,T
VA4S
d=en (EJT (S (B)+A )E-
ze ’ ’
X @7)
—en (EJ T(S{(B)+ A (B))V,T
z€
2 -
n=g 20K (28)

KOHIICHTpAIlisl HOCIiB
V — o0’em

— 1€ T.3B. KOMIIOHCHTH

B mmx ¢opmynax n
3apﬂ;[iB,I§ — BEKTOpP MAarHITHOI iHIYKIIi,
xpucrana, a S’ (B) ta Al’(B)

CHMETPUYHHX  Ta  aHTHCHMETPUYHHX  TCH30pIB
KIHETHYHUX KOCQIIi€HTIB, $Ki ONMHCYIOTh KIHETHYHI
BIIACTUBOCTI KPHUCTAIIB.

TeH30pH KiHETHYHHX KOCQIIIEHTIB 3alIeKaTh Bil
SHePreTHYHOI MOJENl KpHUCTala, BiJl CTPYKTYpH 3aKOHY
JUCIIepCii Ta Bix MeXaHi3MiB PO3CiIOBaHHs HOCITB 3apsiIiB
Ha feeKTax KpUCTAIIYHOT TPATKH .

JInist OMHOMOMMHHHOT MOJIeITi KPHCTana KOMIIOHEHTH

OUX TEH30pPiB  OIMUCYIOTBCS TAaKMMH  3arallbHUMHU
¢dopmynamu :
(1 ] 0
Sfj”(ﬁ) _ V4 kT 2h ok O (29)
=31,k
HMAC
- 1
22[8(1()—!»1] |:188.ki .Ui(jﬂ>(l§):|(_8f0j
A‘(J])(B) _ & kT h ak‘ oe (30)

2 —~
*Zfo(k)
B mux dopmynrax U (B) ta U (B) — ue sinomi

po3MmipHi aHi30TpomHI QyHKIIT po3citoBaHHS [5-8].BoHN
MaloTh PO3MIPHICTh PYXJIHMBOCTI 1 ONHUCYIOTh BIUIUB
MEXaHI3MIB PO3CIFOBaHHS HOCIIB 3apsiB Ha KiHCTHYHI
BJIACTUBOCTI KPHCTAIIB.

PiBusaHS (26) 1 (27) — 1e 3arajJbHOBIIOMI PiBHSIHHS
TEpMOAMHAMIKA  HE3BOPOTHUX  mpoueciB.  BoHu
OMKCYIOTh BIATYK TPOBITHOTO CEPEIOBHINA HAa JIil0
EIIEKTPUYHOrO  MOJs, Tpaji€HTa  TeMmmeparypu
Mar”iTHoro mnois. TeH30pW KiHETHYHHX KOeQili€eHTIB,
SKi BXOAATH B IIi pIBHSAHHS, IOB’SI3aHI 3 TEH30paMH

KIHETHIHUX BIIACTUBOCTEH KpHUCTAJTIB TaKAMHU
3araJIbHAMH BiTHOICHHAMH :

~ 1 ~ ~ -1
(Ps(B))+(Ry(B)3 B, ) =—(S{"(B)+ AP (B)) - (31)

(o (B))+(N, (B)3,B, ) = [kj(s<°’<B>+A<°’< ) x

x(S"(B)+AY (B))

(32)

- k - o=
(7, (B))+(E,(B)3,B, ) = (;jT(sg)(BwA;)(B))x .

x(SU(B)+ AV (B))
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)+ 93,5 < £

<[ (P (B)+ AP (B)) (S B+ AL (B))x  (34)

%(SUB) +AVB)) (SP(B)+ AL (}”3))}
B mux BigHOLIEHHSX (pij(ﬁ)), (aij(ﬁ)), (nij(ﬁ)),

(Xij (E)) — Ie BIAMOBIAHO TEH30PH MUTOMOTO OIOPY,

koedimienTa edekty 3eebeka, edekry IlenbThe Ta
MUTOMOI €JIEKTPOHHOI TEIUIONPOBIAHOCTI KpHCTaia ; a

R, (B),N;(B),E;(B),P;(B) e
nonepeunnx edekriB Xoma, Hepucra-Etrinrcraysena,
Erriarcraysena Tta Pigi-Jlemioka, & OIMHUYHUI

antucuMerpuyanii  tenzop  Jlesi-UiBira (TyT 3a
CYMDKHHMH iHIEKcaMH |, SKi TOBTOPIOIOTHCS, BENETHCS
CyMyBaHHS).

TeH30pH KiHETHYHHX KOC(IIEHTIB, SIKi BXOISITH B

KOe(illiEHTH

il

y3arajipHeHl pIBHSHHS eJIEKTPONpPOBITHOCTI (26) Ta
TETJIONPOBITHOCTI 27), OTHCYIOTh KiHEeTHYHI
BIACTMBOCTI KpUCTalIiB Ta e(eKTH, B SKUX i
BJIACTHBOCTI TpOSBISIIOTBCSA. Bcel mi edextn MaroTh
IMIPOKE 3aCTOCYBaHHS B  CydYacHId  TBEpHOTUIiH
€JIEKTPOHIII.

MosKHa MOKa3aTH, 1[0 A MACUBHHMX OIHOJOIMHHUX
KpHUCTAJIiB KOMIIOHEHTH IHX TeH30piB (29) i (30) moxHa
TIPUBECTH JI0 TAKOTO BUTIAAY [7]:

> (35)
2/s

S (B) = <(8_”jb < Us; +U,U,U,BB,
! kT
)

1+B;U,U, +BU,U, +BiU,U
~ b
A’ (B) = <( j <

B 1mux dopmynax mis 3pydHOCTI 3alMCIB BBEICHI
Taki MO3HAYEHHS JUTSl CTATHCTHIHUX YCEPETHEHb

[ F(s)G(s)(—j

zU, U8B,

ijl

1+B;U,U, +BJU,U, +BIU,U

E—p
kT

(F)="2 37)
IG(e)[—j
(]5 _F®) 4
(F). = Vi@ s(p)| %)
9S|v &(p)|
G(e) = j 43|V (p)| (39)

[oBepxuesi inTerpanu y dopmyrnax (38) ta (39)
OepyTbCs IO TIOBEPXHI MOCTIHHOT eHepril, sika 3a1a€Thest
3aKOHOM JHCIepCii, KU BIAMOBIIa€ BUMOTAM CHUMETpii
KPUCTAIIIYHOT IPaTKH

& =e(k) =&(p);p =k
AmizotponHi QyHkuii poscitoBanus U, (P)

(40)
e
KOMIIOHCHTH JiarOHAJIBHOTO TEH30pa MIKPOCKOMIYHOT

(HeycepenHeHOT) pyXJIMBOCTI. BOHM ONMUCYIOTBCS TaKOIO
hopmyioro :



A.C. Bymxax

etr, o 1 ( ) o g
U= T = [ WER @D
e Wp,p) - KBaHTOBO—MexaHqua IMOBIpHICTB
PO3CifOBaHHS HOCIS 3apAqy Ha MedeKTax KpPUCTaTigHOL

TPaTKH.

[Ipupoma KiHETHYHMX BIACTHBOCTEH MAaCHUBHHX
KpHUCTaTiB 13 3akoHOM gucrepcii (40) ta Tenzopamu (35)
i (36) mocuts meTaNbHO BUsACHEHA B podoTtax [8-11].

B TOHKMX MOHOKpPHCTaNIYHUX IUTIBKaX TOBIIUHOIO d
3aKOH JWCHepCii CHIBHO BIAPI3HIETHCS B 3aKOHY
mucriepcii (40), a Horo HaOMMKCHE 3HAYCHHS MOYKHA
OIMCATH Takor Gopmyoro [12] :

2
e=¢g(lLk, k)—h ( j12+g(k k,) (42)
2m\d
Ae m - epeKTHBHA Maca HOCIiB cTpymy, & =¢,(k k) —
ik, + jk,

— KBAaHTOBC YHUCIIO

JBOMipHO-TIepiofnyHa (YHKI[SI BEKTOpa EH =

B IUTONIMHI IIiBKH, a 1=123..
MPOCTOPOBOTO KBAHTYBaHHSI.

Iet#i 3akoH aucriepcii HE BiIIOBITAE BIACTUBOCTSAM
cumMeTpii 3akoHy amcnepcii (40) MacMBHOro KpucTaia.
BiH He € TpPHOX MIpPHO-TIEPIOANYHOIO  (DYHKIIIEIO
XBWILOBOTO BeKTOpa k. B 3B'3ky 3 1My
po3paxyHKoBHX popmynax (29), (30) 3amicTs cyMyBaHHS

2ok > > ok, k,.k,)

kyky K,

32 BEKTOPOM k

HEOOXiTHO TIPOBOJWTH CyMyBaHHS 3a PO3MIPHUM

KBaHTOBHM 4HCIIOM | 1 BEKTOpOM Eu i oOpaxyBaTu Taki
CyMHU Z o(Lk .k, ). Taki po3paxyHKH MIOKa3yrOTh, 10
Lk, .k,
Ha BJIACTMBOCTI TOHKHX IUTIBOK Ji€ JIMIIE CKJIAI0Ba
MarHiTHOI iHmykuii B, = B, HopmanbHa 10 NOBepxHi
wiiBku. [le moB’s3aHO 3 THM, IO CKIIa/0Ba KBAaHTOBOI
MIBUAKOCTI B IIbOMY HAanpsMKy TOTOXXHO JIOPIBHIOE
HYJIO, 2 OT)XKE 1 CepeaHs] MIKPOCKOIYHA PYXJIUBICTH B
LBOMY HaNpPSMKY IOPiBHIOE HYJIIO.
B 3B’s3Ky 3 MM TeH30pH KiHETHYHUX KOE]IilicHTIB
(35), (36) nma TOHKHX TIUTIBOK HaOyBarOTH TaKOTO
BULIIAAY !

S§(B,) = dhzzT[j P (e~ 8012><p)d<p]

43)
(5 (b (e
kT ) \1+BiU,U, de
AP (B,) = dhzz j[ [P (- 8012)@de
(44)

—_u\’ U U,
X(S “j ol 9 145, B,
kT ) \1+BUU,/ \ de !

[l 2 dP((e= 012 s
n*dhi]Z | [IP«s—eol ),(P)((adz)q))d(p]fo(s)ds (45)

gl \ 0
g, =h?/8md?,

e MOAyJdb MEepexoay B

B LUX (dhopmynax

P((8 - 8012 ): (p) = P(S: 1: (P)
3akoHi gmcnepcii  (42)

Bil JEKApTOBOI CHCTEMH

xoopaunar (p,,p,) Ao nomsproi (Psing,Pcose), a

KYTOBUMHU OYKKaMU <> MO3HAYCHC TaKEC YCEPCAHCHHS !

j PP 0) Do

(F)w (46)

IP< )P cp) o

Tenzopu (43) i (44) 3a J0OMOMOrOI 3araJbHUX
BiZIHOIIIEHB 3B 513Ky TEH30pPiB KIHETHYHHUX KOe(Illi€HTIB 3
KIHETHYHUMH  BJIACTHBOCTAMHU  KpuctamiB  (32)-(35)
JAIOTh  MOXKJIMBICTH ~ po3paxyBaTH BCl  KiHETWYHI
BJIACTMBOCTI TOHKMX KPHCTAJIYHMX IUTIBOK. Taki
3arallbHi  PO3paxyHKH  KIiHETHYHHUX  BIIACTHBOCTEH
MacHBHHX KpHUCTaJIiB onucaHi B podorax [8-11].

BHacimizok pocTOpOBOrO KBaHTYBaHHS 3aKOHY
muctiepcii  (42) BCi [i  BIACTHBOCTI MAalOTh SBHY
3anexkHICTh Big ToBmuMHU IoriBkd d. Ille cuieHO
YCKIaOHUIO BCi  pO3paxyHKH B TOPIBHAHHI 3
AQHAJOTIYHUMH PO3PaxyHKaMH Ui MacHBHUX KPUCTAIIiB
[8-11].

Po3rnsinemo Temep i30TPONHY MOHOKPUCTATIYHY
TUTIBKY 3 130TPOIHMM MapaboiuHUM 3aKOHOM Jaucrepcil
HOCITB 3apsiliB, e(peKTUBHA Maca SKHUX JOPIBHIOE Maci

BUIBHOIO €JeKTpoHa m. B Takux  Kpucramax
U, =U;=U(), a MOJIyITb TIePEeXOy
P((e—g,I°),0) = +/2m(e—g,1) . Jna 3pY4HOCTI

PO3paxyHKIiB JAESKHX BIACTHBOCTEH TaKOTO KpHCTaja
MOMICTHMO HOr0 B KJIAQCHYHO CHJIbHE HEKBAHTYIOUE
MarHiTHe moje. B TakoMmy moii BHKOHYETBCS yMOBa
(UB;)>>1.

IIpy Takux yMOBax CIOCTEPEXKEHHS IUTOMUMN
omipp, koedimieHT edekrty XommaR Tta koedimienT
edexry 3eebeka o Uil KpHCTala OMUCYIOTHCS TAKHMMH
(hopmynamu :

= % 1 df,
Zj 5ol (U(e))(_dsjdg

1 .
p=— . 47)
en j e— 812)(—&)(18
= op d
R-—L (48)
zen
([ 8 (e )90
K ;ﬂuj(g "l )( de *
o=— . -u (49)

(50)
8nkad2. kT
Pospaxyemo Ttemep 3a  dopmymamu  (48-50)

koedimieHT Xoia 3 CIFHO BUPOKEHUM EIIEKTPOHHUM
razom (U =10) T1a koediuienT edexry 3eebeka s



KpUCTada 3 HEBUPOMKEHUM rasoM (u' =-4) npu
KpIOTeHHIH

EneMeHTH CTaTUCTHYHOI TEOPii KIHESTHYHHUX BIIACTHBOCTEN TOHKUX TUTIBOK

Puc. 1. 3anexnicte koedinientisB Xomra R i R; cunbHO BupokeHoro enekrporHoro razy (pu=10) Binx
TOBIIWHY KpUCTaiuHOi tumiBku Ta Temneparypu T =42 K ms R Ty =300 K s R,

Temmneparypax i TopmuHi miiBok d ~ (10°+107) cm. 3

temneparypi 4, 2K Tta Temmeparypi MiABHUINCHASAM TEMIIEPaTYpH I1e KBAaHTYBaHHS 3HUKAE.

300 K.PesympTati Takux po3paxyHKiB MpPHUBEICHI Ha
pucynky 1. KoedimienTr 3eeOeka o TpH OIMHUCAHUX
YMOBax CHOCTEPEKEHHs BXKE HE KOPENIIOE 3 TOBIIMHOIO
TUTIBKY 1 Ma€ 3HAUCHHS, K JJIs1 MACHBHOTO KpUCTaJa

BucHnoBku

Po3paxyHkn BHKOHaHI B JaHiii poOOTI HariIsgHO
MOKa3aJM, IO TPOCTOPOBE KBAaHTYBaHHS B TOHKHX
TUTIBKOBMX KPHCTAJaxX CIIOCTEPIraeThCsl MPH KPIOTEHHUX

Kpim Toro, po3paxyHKu ImoKa3aid, 0 Ha KiHETHYHI
BJIACTHBOCTI IUTIBKOBUX KPUCTANIB Jli€ JIMILE HOPMaJbHA
JIO TUTOIII TUTIBKU CKJIaJI0OBa BEKTOPA MAarHiTHOI 1HIYKIIT 1
BOHA HE 3MIHIOE CHMETPII0 TEH30piB KIHETUYHHX
BJIACTUBOCTEH KpHCTATiB. Taka 3MiHa CIIOCTEPIraeThCs B
MacHBHHUX KpHCTalaX.

Byoxycak fI.C. — nokrop (i3MKO-MaTeMaTH4HUX HayK,
mpodecop.
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There are the elements of the statistical theory of film-like crystals kinetic properties, as alternative to the kinetic
theory, bases on the Boltsman kinetic equation.
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