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HuramivHa monpaBKa Ha JIOKaJIbHe ToJIe Mofdesieil ¢pepMi—crucTeM IociliKeHa B 06/1acTi TeMIre-
paTyp, HU3bKUX TOPIBHAHO 3 TEMIIEpaTyPOIO BUPOMKeHHdA. [lokasaHo, 1[0 XapaKTep TeMIeparyp-
HOl 3aJIeXKHOCTH BU3HAYAETHCA 3HAYEHHAM IapaMeTpa HeldeaJbHOCTU Ta JHOBIMOXBUIbLOBOIO aCHM-
MTOTUKOIO MOTEHINAIY IBOYACTUHKOBOI B3aeMomii. HaBemeHo pesyabraTu YUCeTbHOTO PO3PAXYHKY
MHOIpaBKK Ha JIOKAJIbHE MoJe MOMAe N eJleKTPOHHOI plamHu B obsracTl ciaabKol 1 MpOMIKHOI Hellle-

aJIbHOCTH.

Kuio4oBi caoBa: nonpaska Ha JIOKaJIbHE T0JI€, TTapaMeTp HelaeaJbHOCTH, MOJIeh eJIeK TPOHHOI

piOMHA, TeMIepaTypa.

PACS number(s): 05.30.Fk

BCTVII

ITonpapka Ha JoOKaJibHE TOJIE (HHH) € ONHIEID 3
dbyHIaAMEHTATBHIX XapAKTEPUCTHK CHCTEM B3aEMOJIIIO-
YUX 9YACTHHOK. ¥ TPAMUIIHHOMY BapidHTI BOHA IIPH-
CTOCOBaHa IO PO3PaXyHKY IHTEIDAJBHHUX XapaKTePHC-
THK. Bukopucranua HeJOKaJbHUX (pyHKILH, 6IM3BKAX
no ITJII, a came i1 BapigImMiiHUX TOX1IHIX, JTO3BOJISE PO3-
NIMPUTH KOHMENIO JTOKAJBHOTO TOJIA 1 3aCTOCOBYBATH
ii 10 po3paxyHKIB OMHOYACTHHKOBUX XapakTepucTuk [1].
Haijimopaimre ILJIII BuBYeHa 1A OCHOBHOTO CTaHy MO-
JeJTl eJIeKTPOHHOI PLANHMT, 1O 3YMOBJIEHO 11 BUKOPHCTaH-
HaM y Teopii mMeranis [1-3]. ¥ npangax [1,4] nokaszato,
o dopma I1JIIT cyTTeBO 3a/1€KATH Bl JOBIOXBHJIBOBOL
ACHMIITOTHKH TOTEHIIATY ABOYACTHHKOBOI B3a€MO/IIl, a
TaKOXK Bl 3HAYEHHA [MapaMeTpa HelIeadbHOCTH.

Ognnielo 3 Hepo3B d3aHUX 3a7ad, MO CTAHOBHTD AK
eBPUCTUYHUN, TaK | MPAKTHYHWI 1HTEpPeC, € BUBYEHHHA
Temneparypuol 3asaexuocTu [1JITT Bupomxenux dpepmi—
cucteM. Mu JOoC/TIINIIN IO 3aJIeKHICTD ¥ paMKax Oasmc-
HOTO MIXOIY, BHKOPHCTOBYIOUN HabIMKEH] 1HTET paJIbHI
piuanuga gaa ILJITT [1], BuBeneni Ha OCHOBI crekT-
paJIbHOTO 300pakKeHHa 6araToYacTHHKOBUX KOPEesAIiii-
HUX DYHKIIR igeanbhol (asuchol) cuctemn (posmia 3).
Y dgeTBepTOMY PO3MIL AHAJITHIHO JOCJIIIZKEHA TEeMIIe-
paTypHa 3aJIeKHICTD JOBIOXBIJILOBOI TPAHMIT THHAMIYU-
ol ITJIII cmabo Helmeal bHUX CHCTEM Ta 11 3MIHH, 3Y-
MOBJIEH] POPMOTO TMOTEHIIANLY B3aeMOIll abo 3HATeHHAM
nmapaMeTpa HelleaJbHOCTH. PesyibraTu YuceibHIX po3-
paxyukis [TJITT momem eneKTpOHHOL PIAVHY TPU BlAMIH-
HHUX Bl HyJd TeMIepaTypax MOJaHl ¥ I aTOMY PO3ILIl.

I. PIBHAHHSA OJI51 IIOITPABKHW HA
JIOKAJIBHE ITIOJIE

Y HabAMKEHH] OMHO— Ta IBOKLIBIEBHX “mpabmHduac-
X’ midarpaM OJIsd TOoJIApH3alilifHoro omeparopa B mpailil
[1] orpumaHno iHTerpaJibHI pIBHAHHA A JUHAMIYHOL

IIJITT dbepmi—cucremMu 3 TOBLIBHUM JOKAJTBHUM TTOTEH-
IMIA0M BIAIITOBXYBAHHSA MIK YaCTHHKAMU. 3 ypaxXyBaH-
HaM asox tums midarpam ILJIIT npencrasieno y BUTIAIL
cymu nBox nomaukis (G(z) = Gh(x) + Ga(x)), mo samo-
BOJIBHAIOTH TAKy CHCTEMY DIBHIHb:

Gi(z)+ Y @iz, 21)Ga(x1) = GFPA (), i=1,2. (1)

Ty

Tyt # = (q,v), Ae q — XBUJIbOBHIl BEKTOP, vy = 20T
— napaa yactota Many6apu [5], T — Temneparypa cuc-
temu. fapa piBHAHE (1) BU3HAYAOTH Yepes KyMYTAHTHI
kopenaniitni ynkuii ineanbuoi cucremu pl (21, ..., x,)
Ta byp’e-306paKeHHAM MOTEHIIATY B3aeMomii Vy:

_TV<11N91($a —&, T, _$1)

R A1 F s E <
_ TV<11 Vo(l‘—l—l‘l)[/]g(l‘, L1, _x_xl)]z
B T

ne § — ob’em cucremu, Vy(#) — moOTeHII AN, AMHAMITHO
eKpaHOBaHW v HaOJAMKEHH] XaOTHIHIX das,

Vo(w) = Vo{l + L(x)} ™", L(x) = Q7' Vg (e, —);

(3)

Gi(x)RPA — HabAMKEHHA XaOTHIHHX a3 IId BIINO-
BLIHNX HOTAHKIB:

GIFA(x) = Y @i, @) {1+ L))" (4)

Ty

@akTuvHO TINBKH pIBHAHHA [Oad cKaagoBoi Ga(x)
€ 3aMKHEHHM IHTEIpAJbHUM PIBHAHHAM, a PIBHIHHI
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ona Gp(x) — anrebpuane. onanok (G1(x) Bimgmosi-
nae HaOAMKeHHIO cabo HelmeadbHHX cucTeM. HexTy-
ioun Gio(x) it expamysamnam y GIF4(z), smaxommmo
ILJIIT B rpanumi caabo Helgea bHOI CHCTEMHE

HAHAA 119 Go(x) — samrHyTe. [IpH HUSBKUX TeMIepa-
Typax BOHO 3BOOUTHCA IO ABOBHMIPHOTO JIHIHHOTO 1HTE-
rpasbHOTO piBHAHHA Ppenronbma Il pomy 3 cumerpud-
HUM AomaTHUM dapom [1], mo 3abesnedye icHyBaHHZA 1

€IMHICTH 0ro JOIATHOTO HETPUBIAIBLHOTO PO3B A3KY.

z) = Zq)l(x,xl), (5)

II. KOPEJISIIIIIHI ®YHKIIIT BA3MCHOI

. CHUCTEMHA
AKa He 3aJIe’KUTh Bl KOHCTAaHTH B3a€MO]l, aJe BH3Ha-

qaeTbcd THIOM HoTenmiany V,. Hjia Ky/IoHIBCBKOTO 1o-
rermiany npu T = 0K Gy4(x) e yHiBepcanbhoo dyH-
KI€I0, He3aJIEXKHOIO Bl OYIb—dKHX MapaMeTplB. PiB-

TemiepaTypHy sanexHicTh G(2) BEH3HAYAIOTH KOpe-
asniiiai GyuKiil 6azucuoi cucremu [6]

n n
'axn) = (_1)n+1Tn_16V1+V2+~~~+Vn,0 6011+012+m+01n,0 x Z Z HGloc—pj,s(V*_wj)a (6)
k,s;v* i1 £ia#. . Fi,=1j=1

W,

e

Gr,o (V) =[iv" —er+p] ™ (7)

— creKTpasbHe 306pakKeHHs ofHoYacTHHKOBOI dbyHKil I pina izeanboi cucremu (e =h*k>/2m, v*=(2n + 1)77T),
Pi=i, + i, + . i, wi=vy v+ g, Kymynanmu po(x1, ..., x,) — mificHi cumerpuuHi GyHKII cBOix apry-
MEHTIB, 3a/1e7KHI TAKOXK Bl TEPMOAMHAMIYHMX TTapaMeTpiB — TeMIepaTypH Ta IYCTHHW 9acTHHOK. 3a3HAaYMMO, IO
w1 (x, —l‘) — ToJtapu3aliHmii oneparop HaOIMKEHHA XaoTHIHuK dbas — y Buraani (6) seenenuit y npari [7]. dxa
abCcoOMIOTHOTO HYJIA TEMIIEPATYPH BiH pospaxoBanuil y [8] (y sMiHHNX KaHOHIYHOTO aHcam6uro). Y mpangax [9,10] mo-
caliuKeHi {i pospaxoBaHi cTaTHuHi KyMyaaHTH p3(q1, 92, —q1—q2;0,0,0) i p3(q1, —q1, q2, —q2;0, ..., 0). Junamiuni
KyMyJIZHTH BUIIOrO Hopaaky (n > 3) Busueni B [6,11], a p3(x1, 2, —x1—22), pS(21, —21, ¥9, —r2) pospaxoBani ais
pumanky I = 0K 1 300paxeHni B ejieMeHTapHUX pyHKMaAX. [Ipn BIOAMIHHEX BII HyJAd TeMIepaTypax pO3paxyHOK
KYMYJASAHTIB 3HATHO CKJIaTHIIII.

106 cKIacTH yABJEHHd PO TeMIepaTypHy sasexHicTh pud (i, . ..
JIBOBY TpaHuIio, Hokaanaodn p;=0, w;=0 y dopmyi (6):

, &), POSTIAHEMO 1XHIO CTATHYHY NOBIOXBH-

.,0)= lim

a$n):
T1,...,0,—0

[Lg(l‘l,...

an—l
28/1”—1 Zk:nk’ (8)

ne ng = {1 +exp[T~Y(ex — p)]}~! — posnonin @epwmi (s vacTuHOK i3 bikcoBaHOW MpoeKIieto criny) y GasucHiii
cucTeMi, 4 — ii XeMIIOTeHIiA1. 3acTOCOBY 04N BigoMuit MeTox 3oMMepdenbaa (nus. [12]) Ta BpaxoBy0Un 381K HICTE
XEeMIIOTEHITIAJTY Bl TeMIIepaTypH, 3HAXOINMO, IO

ﬂ%(O,...,O):3N(26F)1_nCn{1—1— - (n—l)(n—g) 9)

(FT*)4( 5){ 21 ( 7 ) 7}

—— —4+(2n—1)(2 1

+ o 3 n+10+( n—1)(2n—3) ten)top]te

ne Co=C3=1, Cp=(=1)""1(2n=T)!! npu n > 4; T* = kaBFszT—, EF:ﬁ;:} — eneprig Pepmi, N — 9UCI0 YaCTHHOK

y cucTeMi.
MMincymoBytoun 3a sMinHO© v* y dhopmy.i (6), mepexonadn Bia cymu 3a BeKTopoM k 1o iHTerpasia Ta iHTErpyoun
MICJIA TBOTO 3a KYTOBUMH 3MIHHEMHE BeKTopa K, 300pa3smMo KyMYJISHTH ¥ BHIVIAAl OMHOKPATHHUX 1HTEerpasiB Pepmi:
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3N
ﬂg(l‘l, Ty, T3) = W Og1+42+3,0 O1+12415,0 I3(q1, q2; w1, u2it),

/dkknk T (klg, u), (10)
0

oQ

I3(qu, q2; uy, usst) = /dk knk{FS(k|(J1a qo;ut, uostio) + Ua(k|q2, g3 uz, us; tas)+Ts(k|gs, q1; us, Ul;t31)}~
0

Tyt BuKopucTatno H6e3po3MipHi aMinHl k = |k|k’§1, q; = |ql|k;1, Uy = I/Z'(QEF(]Z')_l, ti; = (qiqj)qi_lqj_1 — KOCHHYCH

KyTiB MizK BinoBisHUME BekTopamu. Y 1ux sMminanx ng={1+exp[(kZ—p*)/T=]}71, ne u*:ug;l,

1w+ (k+4q/2)?
) = g =

_ _ IR ANIAY
Ts(k|q1, g2; w1, uz;t12) = (q192) ' Re {A(kl) In [6(’@)7(’@)] } ,

1
—q;, j=1,2; (11)

k) = K t1a—E16o, Li=iu—5

Agy = {kz(tiz_1)‘1‘5%4‘55—215125152}1/2.

®opmysu (10)—(11) spydni mia IUCENTBHOTO PO3PAXYHKY KyMYJIAHTIB DKW JOBIIBHUX TeMueparypax. Habmmkennit
AHAJITUIHUN PO3PaXyHOK 1X MOMXKHA BUKOHATH MeTomoM JomMmepdenbaa. OmHaK y cTATHIHOMY BUIAIKY abo XK 1pH
IyKe MaJiX 9acToTax HOoro 3acTocyBaHHd Ma€ IedKl HE3PYYHOCTI y 3B’43Ky 3 THM, IO B OKOJI TOYOK |q;| = 2kp
dbyHKII /12() MaloTh 0cCOBJIMBOCTI. X0Ya 1 B IUX OKPEMHUX BHIAIKAX MeTom 3oMMepdesibia J03BOJIAE aHAIITHIHO
nocmigntn GyHKi Iy (g1, ... U, ...

Ax npurnam posragHEMO IBOYACTUHKOBY Kopeadimiiny byHKIio, aka pasoM 3 [IJII1 BusHadae Bci xapakTepuc-
Tk cuctemu. Meton 3ommepdeabaa TPUBOAATE A0 TAKOTO PO3KJIALY:

I n, .
Lgiw) = 17 (gw) = 75 (TP (g5 0) = 5o (7T LY (grw) +
1 1 2_ 2
Iéo)(q; u) = 2 {1—1—#1}(1@; u)—u Z arctan {(1—1—0’%) u_l}} ,
o=%1

12 (s ) = % {F2(1|q;u) —é > o (1+0d) ﬁg(q;u)}, (12)

o=%1

9 31 | ¢
19 (g;u) = EFZ(H(], u)— 176 Z U (g5 u) [5‘1‘ (14‘05) 790(9;“)]

o==%1

5 ) 1 q ) 14 q\3 o,
_ mU:ilaﬁg(q,u) [§+ (1—1—05) Uo(g;u) + a (1—1—05) ﬁg(q,u)] ,

Yo (g;u) = [uz +(1+ 0'%)2]

Topisatotoun dopmynn (12) i (9) (mpum n = 2), Haunmo, wo byHKII Iém)(q;u) (m = 0,2,4,...) y crarnaaOoMy

-1

BUIMAAKY HabMImKaoThcA I0 OOWHUIN B Tpanumi ¢ — 0. [Ipn mpomy I;O)(q; u) € IOJATHO BU3HaTIeHOIO (PYHKINEI 3
TaKOIO aCHUMIITOTHKOIO:
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L7 (g;u) —

mpu ¢ K 1,

.mpu g <K 1,
abo ¢ > 1, v=0, U #0,

7> g (13)

~ _ . 2 .
ne v = v(2ep)”t. ®ynkuia Ié )(q; 4) — 3HAKO3MIHHA, TOJATHA DU HEBEJNKNX 3HAUEHHAX XBUIBOBHX duces (¢ < 2)

1 Blg eMHa B obaacTi ¢ > 2:

—= =
+
=
+

Q[ |

AcmvmToTERa Iy)(q; u) HAraaye acuMITOTHKY Iéo)(q; u):

379 2

78 (4 5 [(oy2p 1 2]
2 (Qau)_> m[(g) +Z(]} +...

npu ¢ < 1, v=0;
.apu gL 1, 7> (14)
abo g1, v=0, v#0.
npu ¢ <L 1, v=0;
npu q L 1, 7> q; (15)
abo ¢ > 1, v=0, v #0.

Ha puc. 1 momamo Iém)(q;u) AK (YHKII XBHILO-
BOTO UmncJia Ipu (PIKCOBAHOMY 3HAYEHHI JacTOTH . fAK
yiKe 3a3HavaIoch BHlle, poskiaaan (12) HesacTocoBHI B
OKOJII TOYKH ¢ = 2 AJd CTATUIHOTO BHUMAIKy abo X
MpU MaJUX 9acToTaxX. Pe3ysibTaTh YuceSIbHOTO PO3pa-
xyHKY byarmii To(q;u) 3a dopmymamu (9)-(10) Hase-
neHi Ha puc. 2a (crarwvnuit Bunamok), 26 (mmHAMIY-
Hui). BILIUB TeMIepaTypn 3BOANTHCH, B OCHOBHOMY, 1O
3MVIAMKYBAHHA €KCTpeMyMIB i ocobamBocTeit pyHKIIT
w2 (21, ..., 2,). lle 106pe MOMITHO B CTATHYHOMY BUIAIKY
1 IpH MaJux YacToTax. fK BiIOMO, IpH abCOJIOTHOMY
HYJ TeMIepaTypy CTAaTUYIHI KyMyJIsSHTH XapaKTepu3y-
IOThCA OCOBIMBOCTAMEU B OKOJI TOYOK |q;| = 2kp, 3y-
MOBJIEHUMH PO3PHBHIM XapaKTepoM (pYHKIN PO3TOMIITY
eJIEKTPOHIB 3a iMmysbcamu: pd(r, —r) mMae “caabky”
norapudgmiuny ocobnusicts, pd(z1, 22, x3) — Jgorapud-
miuny, pl(21,...,x,) Ipu n > 4 — crenenesi ocobsiu-
BocTi. Ilpy BIAMIHHUX BiJ HyJAd TeMIepaTypax Il 0cob-
JUBOCT] 3TIAMKYIOTBCA 1 PO3PUBH BIACYTHI. fK mpm-
KJaa Ha puc. 3a, 30 HaBeHeHO CIM'I0 KpUBUX (PYHKIII
pa(x, —x,0) = o pd(x, —x) = 3N(2ep) *Is(q;u). ¥
craruanomy Bunaaky npu I = 0 K ma dbyukma mae
JOTapUPMITHAN PO3PHUB, 3 AKOTO MPH CKIHIEHHUX, aJie
JIOCTATHBO HU3BKHUX TeMiepaTypax popMyeThcd MaKCH-
MyM, Mo 3HuKae npu 1 ~ 1. SHUKHEHHA PO3PUBY
MOXKHA TIOKA3aTH aHAJITHIHO, pO3paxyBaBIilu (HOYHKITIIO

exp|(k*—p)/T"]
(1+exp[(k?—p*) /T*])?

2 (o]
Is(q;u) = F/dkkfz(k|q,u)
0

(16)

y cTaTHYHOMY BHTAAKy B Toumi go = 2(p*)'/? meromom
Sommepdenpma: mpu 7% < 1

*

I3(q,0) = W {ln(%) +C

(8- (DY),
ol 32 \ ceip

e C'=0,577216 — crana Eitnepa [13].

(17)

1.0 |(2”‘)(q, v/q) ;
p 1

0.6

0.2 /2
] —_— N———

0.2

0.6

1.0+ q
o 1 2 3 4 5

Puc. 1. 3anexsnicts dyHKINH ]2(m) (¢,7/q) Bim xBHIBO-
BOTO BEKTOpa (]2(0) (¢,7/q) — xpusa 1, %]2(2) (¢,0/q) — 2,
%]2(4) (¢,7/q) — 3) npu 3amaHOMy 3HaveHHI Ge3po3MipHOI
gacroru (& = 0.2).
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715(a,0) (g, v/q)
1.0—_2 1 2 a 0'7__ 1 0
] 0.6
08 . 1
] 0.5
0.6 | 0.4
04 0.37]
5 0.2
0.2 01_
] q I J
0.0 —— 00+——7T——T T T 1 T
0 1 2 3 4 0 1 2 3 4 5 6 7

Puc. 2. Temneparypha sasexsicts Gyukuii I2(g, 7/q) y crarnanomy (2a) ra nunamiusomy (26) sunanxax (1™ = 0 — kpusa
1,01 —2,0.2— 3,03 — 4, 0.5 — 5). Yncensunit pospaxyHox 3a dopmymramu (9)-(10).

1.4
1.2 3
1.0
0.8+
0.6-
0.4
0.2 q

00+———F——7T——T T T 1
o 1 2 3 4 5 6 7

Puc. 3. Temneparypha sasexsicts dyukuii [s(q,7/q) y craruanomy (3a) i qusamiunomy (36) Bunankax (7™ = 0 — kpusa
1,01 —2,0.2—3,0.3 — 4, 0.5 — 5). Yucensuuit pospaxyHok 3a ¢opmysorwo (15).

1.0 a 0.9 0
0.9+ 0.8
0.8 1 0.7
] 2
0.7 1 2
0.6
] 1
0.6
i 0.5
0.5 x - .
'|'|'|'|'|'|'|'|'|'T 0-4'|'|‘|'|'|'|‘|'|'|'T\
0.0 0.2 04 06 0.8 1.0 0.0 0.2 04 0.6 0.8 1.0

Puc. 4. a. BasnexHicTs 1oBroxsuiabosoi rpanumi Gig(x) s Monesi eslekTponHol pimuau Bin remueparypu ( fo(7™) — kpusa
1, ¢o(T™) — kpuBa 2). 6. BanexHicTs NOBroxBUIboBOI rpannu (%) mas Momesl eleKTPOHHOI PIIMHEU BiN TeMIeparTypH
(fe  (T™) — xpuBa 1, ¢¢, (T*) — xpusa 2). Yucensnuil pospaxyHok 3a ¢dopmysnamu (21), (22).
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III. TEMIIEPATYPHA 3AJIE2KHICTDb ACUMIITOTUKH ITIOIITPABKH HA JIOKAJIBHE IIOJIE
CJIABO HEIIEAJIbBHUX CUCTEM

Temneparypry samaexuicTs acumnToTukn [IJIT nuia ciabo HelmeasIbHUX CHCTEM BAAETHCA PO3paxyBaTH aHAJI-
tugno. Ak i B upani [1], posragaeMo Momesb dpepMi—cucTeMu 3 noreHnigaoM simmrosxyBantud IOkapu—Tebas

47e?

Vo= (a0

(18)

e e — 3apajl efaekTpona, £~ tag — pagiyce aii norenniany (ag — paaiyc Bopa). le 103B0UTh HaM JOCTIUTH 3a71€K-
micts TIJITT Bim pagiyca morentiany. KpiM Toro, BuumBim acuMiIToTHKY (iq(#), MH KOPHCTYEMOCH OTPUMAHUMMI
pesyabTaTaMU [J1d BU3SHAYEHHA TeMIepaTypHoi sanexuoctn G ().

V npomy HabJmKeHHI BUKopucTaemo Bupas (6) aiaa byukuii pi(z, —z, 21, —21). Bukonyioun nijcymoByBaHHHA 3a
qactoramu Marybapu, oTpuUMyeMO

Gia(w) = 20°[mVy] ™ 3z, )] 7> Y Vi —1ea) (k1 — k2, q) (19)
Ko ke

X (i, — i, —q) (N, — Mheymq) X Re{(iv + ek, — ex,—q) 2 (i + £k, — Ekamq) "' -

Acumnroruka miel gyukii mra morenmiany (18) mpu T = 0K pospaxosana B [1]. Posrigauemo TyT ii acuMnToTnky
mpu 7' # 0K. KopoTkoxBuiboBa acuMnToTHKa (i4(#) He 3a/MeKNTh BiI 9acTOTH 1 TEMIEPATYPH Ta BH3HAYACTHCH
dbopMoTo TOTEHIIANLY TP ¢ >3 1

Gia(x) — %{1 = D(&)+. ..}

1 1
D(&) = 3 Zz + gzz + 23/ arctan(2:71/2) — 3° (1 + ) In[1+4/2], (20)
ez =& & =&rg/n, = (9”)1/3 rs — mapamerp bpaxnepa. ¥ rpanum £ = 0, mo BiamoBimae 3Buyaiiaiii Mome

efekTponHol pimnan, D(£1) = :1)), a pn & — oo D(£1) mepeTBOPIOETHCA Ha HYJIb.

106 sHaliTy MOBrOXBUIROBY ACHMIITOTHKY, BAKOPHCTAEMO PO3KIIA

dn
Ngtq = nk+(6k+q—6k)$: + ... (21)

it acumnroTuxy byukmii p)(z, —x). Ilepexonaun no 6e3po3sMipHUX 3MIHHUX Ta iHTerpytoun y cdepuuniii cucremi
KOOPAWHAT, Y CTATWYHIN IPAHUI 3HAXOIUMO:

1 *
Gia(w) = 710" +&1fe (T7), (22)
[e%) d oo [e%) d d +1
fa (T7) = /dkk2 nk //d dko kI k3 dg;) . dnkQ X /dt (1 — kot /ky) [k + k3 — 2k1kot + €2]71
0 0 0 -1

vy I‘paHI/II_[i BEJIMKUX 9aCTOT

3
T* 23
ot i+ e (1), (23)

ve (T7) = 4/00

Gld(l‘)

+1
X /dt (14 2t% — 3thy /ko] [kT 4 k3 — 2kqkot +&7]71
-1

dnkl dnk2
d(k¥) d(k

O‘\g
&
&
e
N
k‘
iy
e
N
~—
IS
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Ockinbkn dny /d(k?) — —3(k*—p*) npu T* — 0,10 fe, (T*), ¢, (T*) — 1y rpanuii abcoOTHOTO HYJIA TeMIEpaTypy
IJIA MOJEJTi eNleKTpoHHOTO Tasy (€1 = 0). ¥ Bumamky momesi 3 notTermisiaoM (18)

1 L 0T (v T*)
T =14+=z1 6
Jeo(T7) = 143zl | —— P — | +

(14

7 Z+£ﬂﬁ (nT)?
L 6 A432)+ ...
7 | Yoy R

e, (T7) = 1—-2—

4 z+4

1+2

2
RR7EsE

n (nT*)? i 1-32
z
6 4(4+z)

Y rpamum 7% — 0 11l BUpasu BH3HAYAIOTH JTOBTOXBH-
JBOBY acUMOTOTHKY (4(%) ysarambrenol momeni (18)
[1]. ¥V mozmeni enektponnoro rasy (y rpamumi & — 0)
punEKac ocobmmsicts Tumy (1) In T*. HagpricTs Taxoi
ocobausoctu B IIJII1 Bene mo anaJori4HOl OCOOIUBOCTHI
BIJIBHOI €Hepril, a oTkKe, it iHmMHX xapakTepucTuk. Oc-
KIJIBKM OCTaHHI MOXKYTH OyTH 306pazKeH]l y BULVIAIL PO3-
KJIaJIlB 3a CTeleHAMN (T*)Z, TO 3a3HaYeHa OCOOJIUBICTD
Hedisnuna. e cBigants mpo Te, mo Gy4() € HemocTaT-
HBO KOPEKTHUM HaOJIIKEHHAM JJId KYJOHIBCHKUX CHC-
TeM. Y BUTAIKY cJ1abo HElAeaJ bHOTO eJeKTPOHHOTO rasy
cain BukopmucroByBarn (G1(x). YpaxoByoun eKpaHOBa-
HE# moTeHmisAT y Habmmxenrl Tomaca—Pepmi, ToOTO 3a-
mintotoun L(xz) Ha 3NV<1(2V6F)_1, 3HAXOMUMO TDAHMILIO
Gi(z) mpn ¢ < 1:

%qz fe,(T*) wmpmv =0
(25)
23—0(]2 e, (T*) mpu & > 1,

ne & = 4rg(mn)~L. B obnacri T* < & dyuknii (24) e
posknajamu 3a crenenamu (1%)?. Posknaau (24) orpu-
MaHl MeTogoM 3oMMepdesbia 1 BIATOBIAAITE 061aCTI
temneparyp 17 < 0,25. Pesysipratu gucesibHOrO pospa-
XYHKY TeMIepaTypHOl 3aJIeXKHOCTH JOBTOXBUJIHLOBOI I'Pa-
muml bysrmii Gig(z) 1 Gi(x) nna mMomesni eleKTpoH-
HOTO Tasy mokasaHi Ha puc. 4a um 46 (r; = 1). Tlpn
obuncyenni fz(z), we(z) maa dbyukmi G (z) BEKOpHC-
Tano Habmmkenaa Tomaca—®Pepmi. Pesynbrarn amadisy
CB1IYaTh PO HAABHICTH CYTTEBOL TEMIIEPATYPHOI 3aJI€7K-
HOCTH MOMPABKH Ha JIOKAJbHE TOJIe.

IV. YUCEJIbHUU PO3PAXYHOK IIOIIPABKHU
HA JIOKAJIBHE ITIOJIE

Y npoMy po3misii HABEIEHO PE3yabTaTh THCETHHOTO
pospaxyHKy dbyuKii Gig(z) 1 G (x) npw BiaMiHEIX Bin
HyJs TeMIepaTypax. 3 MeTOI0 CIPOUIEHHd PO3paxyH-
KIB BUKOpucTano Habmmkenaa Tomaca—Pepwmi, mo mae
3Mory obmexuTruca dopmyston (19), saminoodn B Hil

12

z(142) " [z—l—(ﬂ'T*)z/G] N (7T™)? +Z)In [z+(7rT*)2/6]

(24)

1
12 ( 4 244

b

V(ks — ko) dbyp’e—306pakeHHaM €KpaHOBAHOTO MOTEH-
uigay 4me?{(k; — ko)? + &2/aZ} = upm €7 = 4n(mrs) 1.
Hnsa BexTopis ki 1 ky BUKOpHcTaHO HNUTIHAPAIHY CHC-
TeMy KoopawHaT, Bick OZ 4Kol mapaJjesibHa 0 BEKTopa
q. MMicna inTerpyBanua 3a KyToBuME 3MinHEME G ()
3BOJIUTHCS O TAKOTO THTEIpaja:

2.0 %0 a
1.6 1

] 2

124 ;

08] )

0.4-

] q
0.0 L I

Puc. 5. Banexnicts Giq(x) y craruanomy (5a) i nunamiv-

womy (56; # = 0.2) Bumankax Bim Temueparypu (kpuBa 1
Bimnosigae snadennto 7% = 0; kpuba 2 — 0.1; 3 — 0.2; 4 —
0.3).
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400 400
1
Gi(z) = g[z—z(q;u) / / dzy dzs Z o109 X F, (z1 + 0'1; 29 + 0'22)T§ (z1 + 0'12 , 29 + 0'2%). (26)
oo — oo o1,02=%1

TyT BUKOPUCTAHO MO3HAYEHHS:
Fu(z1,22) = (m—22){ef 2= 0?2z +20) i+ 254077

00 00 e
Hensa) = [ [ dprdppipen(er o) nGee,pe) x (it 4 34 €04 (1 = 2P =t} (27)
0 0

n(z, p) = {1+ exp[(* + p* — p* (7)) [T}

ITpu abcosmtoTHOMY HYJI TeMiepaTypl T (21, 22) 306pakacTbca B eIEMEHTAPHHEX (byHKLuﬂx [1]. 3a HU3bKUX Temie-
paTyp #oro MOKHA 3BECTH O OTHOKPATHOTO 1HTEIpaJia, BHKOPUCTOBYIOUH TOTOKHICTD

n(z,p) :no(z,p)—I—{n(z,p)—no(z,p)}, (28)
Vv AKI1i
0 _ 1 mpm 224 p? < (1),

i HEXTylOUM JIOJAHKOM, KBaJpaTHIHUM cTOCOBHO n(z, p) — n®(z, p). Take HabamKeHHs 3abesnedye BpaxyBaHHs UJle-
uiB nopazaky (7*)? 6es BukopucranHsa poskjaiis 3ommepdenbia, a dynkiia (q(x) 3BOAUTHCA 10 TBOKPATHUX 1
TPUKPATHUX 1HTEI PAIIB:

1 S VF T
Gie) = g Li(au) Y o029 / dz / dz ><Fu(zl+01%,Zz+02%)A01,02(52;u*—Zf;ﬂ*—zg)
o1,02=%1 s s
+ oo o0 \/u_*
+ / de/Pz dpa[n(zo, p2) — n" (22, pa)] / dzy X Fy (21 +01%,22+02%) Boy oo (570" — 215p3)  (30)
[e%) 0 _\/N_*
0o NI
+ / le/Pl dpi[n(z1, p1) — n"(21, p1)] / dzy X Fy (21 +01%,22+02%) X B, o,(5% 1" — 235 p7)

0

!

TyT BUKOPHCTAHO TaKi MO3HATEHH:
Aal,@(sz; a b) = %{W(sz; a;b) — s —a—b} +a In{(25%) " W (s%;a;6) + s* + b —d]}
+ b In{(2s") "W (s%; a;b) + s* + a — b]}, (31)
Bs, oy = % ln{(?sz)_l[W(sz; a; b) + s24+a— b},
W(s*5a5b) = [s* + 25" (a +b) + (a = b)°]'/7,

2 _ 2 _ 2 q q\1?
s :501702_5’1—1— z1—|—0'1§ — z2—|—0'2§ .
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o o o
EN o fed]

o
o

o
o

q
0.0 e
0 1 2 3 4 5 6

Puc. 6.
tuadoMy (6a) 1 mmmamiunomy (66; » = 0.2) Bumamkax
(T =0;0.1;0.2;0.3).

Basexnicts G1(z) Bin Temneparypu y cra-

[Tepexomy mo rpanmii abcoTIOTHOTO HYJIA TEMIEPATYPH
BiamoBinae samina n(z, p) — n%(z, p), p* — 1.
YQucensunii pospaxynok ILJIIT sa dopmynamu (26) i
(30) mae 6ym3bKi pesysnbraT. Buile 6y710 MOKa3aHo, Mo
Giqa(®) He € mocuTh KopekTHUM HabmmKeHHaM. OmHaK
il TeMIIepaTypHa 3a/IEXKHICTh BUKJIMKAE TEBHUR 1HTEpeC,

OCKIJIBKY JIJTA MOJE eTeKTpoHHol pimuan (4(x) € yHi-
BepcaJibHOIO (PYHKITIEIO 1 Blmobpakae y 3araJbHIX prcax
paactusoctl IIJII1 caabo melgeaabHux cucreM. Sk Ga-
9uMO 3 puc. ba i H6, BIINB TeMUepaTypr TPUBOIUTE IO
cyrreBol sMminu Giq(#) K y CTATHIHOMY, TaK 1 IMHAMIY-
HOMY BHUIAAKaX, BUABJIAIOYUNACH ¥ 3MIHI BECOTH 1 (bopMH
eKCTPEMYMY B OKOJII TOYKHU ¢ = 2kp.

Temneparypry samexsuicts LI Mmomeni cmabo wei-
JleaJIbHOL eJIEKTPOHHOI PIAWHE 1JII0CTPYIOTh puc. 6a, 66,
Ha AKUX 306pamkena G (x) npn ry = 1. fAx i gna Gyg(z),
TeMIIepaTyPHY 3aJeKHICTD CIIOCTEPITAEMO B ITHPOKIiT 06-
JIACTI 3MIHE XBIJIBOBOTO BEKTOPA, & 3POCTAHHA TEMIIEpa-
Typu Bix abcostoTHOTO HyJid g0 1* = 0, 1 npuBoguTh HO
aminm (G1(2) B cepenHboMy Ha BeandnHy mopaiky 6 %.

V. BUICHOBKMU

MMupoke sacrocyBanna IIJIII B Teopil emekTpoHHOL
pIOMHE Ta B Teoplli MeTaJlB BH3HAYAE aKTyaJdbHICTH
3a7aql 11 MIKPOCKOIIYHOTO MOCAIIKEHHA. BaacTuBocTi
IIJITT momemni eseKTPOHHOI PIAWHE TpH abCOTIOTHOMY
HYJIl TEMIEPATYPH TOCTATHBO BUBYEHI. Y 3araJibHUX PH-
cax BlgoMi Bsactupoctl ILJIIT 1 maga 1HmMEX MomeJeit
depMi—crucTeM K 3 KYJOHIBCHKOIO, TaK 13 KOPOTKOCIK-
Hoto B3aemomeio nmpu 1 = 0K. Hoc/imKeHHIO TeMITe-
parypaol 3anexuoctu [IJII] He HamaBaJsioch HAJIEKHOL
yBarm, Xod Id 3a7a9a € BaKJNBO AK 3 €BPUCTUIHOIL,
TaK 1 TPaKTHIHOI TOU0K 30py. Mu mokaszasu, mo [TJITT
CYTTEBO 3aJEXKUTH Bl TEMIEPATYPH, a 11 pO3paxyHOK
P CKIHYEHUX TEMIEpPaTypax He CKJIaJae MPUHITUIO-
BUX TPYMHOIIIB: BIH JiHle HeHabaraTo CKJAAIHINIMI Bl
aHaJIOTI9HOTO pospaxyHKy mpum 1 = 0K. ¥ miit mpam
mu pocaiouiau ILJIIT gaa caabo HelmeaJbHUX CHCTEM.
Pesynbratn gncesibHOTO PO3B A3aHHA PIBHAHHSA I/ IO~
nauka Ga(x) npn BIAMIHHUX Bim HysJd TeMmmeparypax i
TOYHINOTO pospaxyHKy G (#) mia Momesi eleKTpOHHOI
pLOMHE B 00JIACTI TPOMIZKHOI Ta CHJILHOI HEelIea bHOCTH
OyayTh MOJaHl B OKpeMiii mpaiii.
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TEMPERATURE DEPENDENCE OF THE LOCAL-FIELD CORRECTION FUNCTION

M. V. Vavrukh!, V. N. Paslavs’kiy?, N. L. Tyshko!
U Ivan Franko National University of Lviv,
8 Kyrylo « Mefodii Str., Lviv, UA-79005, Ukraine
2 Institute for Condensed Matter Physics of the National Academy of Sciences of Ukraine,
1 Svientsitskei Str., Lviv, UA-79011, Ukraine

Dynamic local-field correction function for models of Fermi-systems model has been investigated at low
temperature in the region of the strong degeneration. It has been shown that temperature dependence of the
local-field correction function expressed by a long—wave asymptote of the interaction potential and coupling
parameter. This function for the electron liquid model has been calculated in the weak and medium nonideality

region.
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