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VY HabsmxkeHnHi CUIIBHOTO 3B’ 43Ky B Mexax Teopil Jiiniiinoi peaknii Ky6o obuncsieno koediniearn
€JIEKTPOTIPOBITHOCTH, €JIEKTPOHHOTO BHECKY B TEIJIOMPOBLIHICTH Ta TEPMO-€.p.C. aMOpMHUX Me-
tastiB. s ocTaHHIX OBOX KiHEeTHIHMX KoedilieHTiB Taki po3paxyHKN BHKOHaHO Brepmre. Ha Bcix
eramax 00YMC/IEHb MOC/ILIOBHO BPAXOBAHO AUHAMIKY iiOHIB. Y pe3ysibTari B OCTATOYHI BUPA3W IJIS
KiHeTHYHUX KoedimieHTiB yBifinuia HOBAa CTPYKTypHA (yHKIiS HomHOI mimcucremu. 3’scoBaHo il
3B’5130K 3 ABOYACTUHKOBHM CTPYKTYpHUM (PAKTOPOM HOHIB. Y IFOMY BHUMIAIKY BHECOK TUHAMIKHN
OHIB BPaXOBAHO B paMKaX MOMEJI HEB3aEMOIIIOYNX TapMOHIMHUX ocuuwidTopiB. B obsracti HE3bL-
KIX TEMIepaTyp, XapaKTepHUX [JIs aMOPMHUX METAJIIB, IOCJIIKEHO TeMIEePATYPHY 3aJIeXKHICTh
eJieKTpoornopy Ta umcsa Jlopenna. B mepmomy Bumagky oTpUMaHO XapakKTepHEe Jis aMOPQHUX
MeTaJIiB 3 BEJIMKUM €JIEKTPOOIOPOM 3MEHIEHHSI eJIeKTPOONOPy B 00JIACTI HU3HKHUX TEMIEPATYP
3 MIBUINEHHSIM TEMIEepaTypHl Ta BUXiI HOro Ha HACHYEHHS MPU BHCOKMX TEMIepaTrypax, y Apy-
TOMYy — XapakTepHe /il KPUCTAJIYHNX METAJIB CyTTEBe MOpyineHHs 3akoHy Bimemanma—®Ppanmna
IPU HU3LKUX TEMIIEpaTypax, 3y MOBJIEHE eJIeKTPOH—(POHOHHOIO B3aEMOII€0. TemneparypHa 3a/1ex-
HICTH TEpMO-€.p.C., PO3PaxX0OBaHOl B HAO/IMIKEHH] CHJIHHOTO 3B’SI3KY, BUSBMJIACH SKICHO TAKOIO, fAK i
B HAOJIMKEHHL CJTA0KOTO 3B I3KY.

Kiro4oBi cjioBa: €1eKTPONPOBIOHICTE, TEILTONPOBIAHICTE, TEPMO-€.P.C., aMOPdHI MeTaIn.

PACS number(s): 72.10.Di, 72.15.Cz

I. BCTVYII

Vci HeBMOpsAOKOBaHI MeTasi MOXKHA PO3MIIUTH Ha,
nsi rpynu [1]. ¥ wmerasax mepmoi rpymnu, 3 nopis-
HSHO HUBbKUM OIOPOM, OIMip 3 TMiJIBUIIEHHSAM TeMIIe-
parypu 30isbmyerhes. s mertasiB gpyroi rpynwu, 3
BUCOKHUM OTIOPOM, CITOCTEPITa€ThCsS 3BOPOTHE SABWUIIE.
XapakTepHUM OIOPOM, IO PO3MILIsi€ I OBI rpymnm, €
omip 150-200 MxOwm - cM. Y mepmomy BUOAIKY 11
OTMNCY eJIEKTPOHHUX SIBUI, TEPEHECEeHHsT MPUHHSITHUM
€ HabJMKeHHs MaiiKe BIILHUX eJIEKTPOHIB. Y Ipy-
rOMy BHUITAOKy AaIeKBATHUM CHUTYyallii € HabJIuKeHH:HA
Mailxke 3B’sa3aHIX e1eKTPOHIB. ChOromHi MOKHA KOHCTa-
TYBATH, IO MPAKTUYIHO BCi acmeKk T HAOIMKEHHs Mafixke
BIJTbHUX €JIEKTPOHIB CTOCOBHO €JEKTPOHHUX SIBUII Te-
PEHECEeHHsT Y HEBNOPAIKOBAHUX MeTAJaxX HOCTIIKEH]
IOCUTH TMOBHO (nuB., Hanpukian, [2, 3]). Boguouac na-
OJIMKEeHHST MaiKe 3B’sI3aHUX €JIEKTPOHIB BUKOPUCTOBY-
BaJIM HEDAraTO HAYKOBINB JIUIIE I OOYMCJIEHHS KO-
edilieHTa €JIeKTPOIPOBIIHOCTA HEBIOPAIKOBAHUX Me-
rasmis [3-6]. I smme B ocramuiii 3 umx mpamb Bpaxo-
BAQHO BILJINB €JIEKTPOH—(DOHOHHOI B3AEMOIil HA, €JIEKTPO-
OPOBIIHICTH AMOP(HUX METAJIIB. 3ayBaXKUMO, IO BPAXY-
BAHHs BILIMBY €JIEKTPOH—(POHOHHOI B3aEMOMIl Ha €JIeK-
TPOHHI ABUINA TEPEHECEHHsT Y HEBIOPAIKOBAHUX MeTa-
JlaX 3 BUCOKUM €JIEKTPOOTIOPOM € OITHIEIO 3 HEBMUPIMEHNX
mpob.JIeM.

Hama mera — orpumaru Bupa3 mjisi eJI€KTPOHHOTO
BHECKY Yy TeILJIOIPOBIAHICTH Ta TepMO-e.p.C. aMOpQPHUX
MEeTaJIiB 3 BUCOKUM €JIEKTPOOTOPOM. Y IIHOMY BUMAIKY
OyIe BpaxoOBaHO i NWHAMIKY HOHHOI TigcucreMm, a Ta-
KOXK OOYNC/IEHO TEMIIEPATYPHI 3aJIE2KHOCTI €JIeKTPO- Ta,

TeTJIOMPOBIAHOCTH B 00JTACTI HU3HKUX TEMIEPATYD.

II. TAMIJIBTOHIAH

fx ramMiJIbTOHISIH eJTeKTPOHHOI MACUCTeMu 0bepeMo
TaKMIi:

He = enbfbn+ > J, bib,, (1)

e b; Ta b, — omeparopr MOPOMKEHHS Ta 3HUIIEHHs
eJIEKTPOHIB y n-My crani (n — HOMep Hona abo Habip
KBAHTOBUX YHUCEJT, MO XapPaKTEPU3YIOTh CTAH €JIEKTPOHA
Ha, HOHI); £, — €Heprisa eJIeKTPOHA; Jy ! — MATPUIHMIA
eJIEMEHT TIePEXO/Ly €JIEKTPOHA MiZK CTAHAMHE 1 Ta, 1 .
st obumncsienHs KOeMilieHTIB €IeKTPONPOBIIHOCTH
Ta €JIEKTPOHHOI'O BHECKY Y TEeIJIONPOBIIHICTH i T€pMO-
e.p.C. HaM TOTPiOHI TAKOXK OMEPATOPH EJTEKTPUIHOTO
cTpyMy Ta moToky Tersa. Ilimg wac obumcienust omnepa-
TOpa EJIEKTPUYHOTO CTPYMY $IK MOYATKOBY TOYKY 3BU-
JaifHO BUKOPUCTOBYIOTH OIIEPATOP AUIOJIBHOTO MOMEHTY
€JIEKTPOHIB IIPOBIIHOCTH. 3aBOsIKU IIAXOLY 3a HOIO-
MOTOI0 MOIEJILHOrO Taminbroniana (1) mas oneparopa
esiekTpuaHOrO cTpymy I, Moxua orpumaru Bupas

e
IC" = E Z’ Jn,n’ (I‘nn — Ty n')b;bn" (2)
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B. IIIBEIIb

ne e — 3apsin esiekTpona; h — crasa ILianka; ry, — mMa-
TPUYHMI eJIEMeHT PaliyCc—BEeKTOpa eJeKTPOHA Ha N-My
itoni y BinmoBimHOMy KBaHTOBOMY cTaui. Iy mpomecy
[EPEHECEHHsI TEeIJIa OIePaTop, aHAJIOTIYHUN M0 omepa-
TOpa HUIOJJIBHOTO MOMEHTY, HE MA€ YiTKO BU3HAYEHOTO
disnunoro 3micTy i fioro momesoBaHHS yTpynHene. B
IIHOMY BHTMAAKY IOILILHO 0E3Mocepenibo MOMETIOBATH
omeparop motoky rermta I. Jloriaaum myst nporo € Bu-
KOHAHHS TAKUX YMOB: OIEPATOP IMTOTOKY TeIjia IMOBU-
HEH MAaTU CTPYKTYPY, 301KHY 31 CTPYKTYPOIO OMeparopa
€JIEKTPUIHOTO CTPYMY Ta OyTH JHHIRHUM BigHOCHO Te-
MLJIOBO1 €Heprii eJIeKTPOHA €, — [4, 1€ J4 — XeMIidHmil mo-
TEHIIisIT eJIeKTPOHHOrO rasy. Haibimpmr npoctum Bupa-
30M, IO 33JI0BOJILHSAE 1Ii YMOBH, €

i
L = 2 Z - [871 tE, — 2“]

X (I’nn Ty )bz bn' : (3)

Ko MaTpUYHA eIeMeHT OTepaTopa Mepexomy pos3-
kJj1actu B psim Pyp’e

T = V7Y J(K) explik(Ry — R, (4)
k

ne R,, — paxniyc—BexTop n-ro iiona, V — 06’em cucremu,
TO BMpa3 [IjIsl ONIEPATOPIB €JIEKTPUIHOTO CTPYMY Ta MO-
TOKY TeTJia MOXKHA 3aMMCATH i B iHIIOMY BUTJIAII:

I, = e Z w explik(R,, — R,,/)]b)\ b, ()

RV 4~ T dk
n,n ,k
i dJ (k)
Ik—m ,kw[(ﬁn—ﬂ)ﬂL(an’—M)]
x explik(Ry, — R, )|bEb, . (6)

VY 1upoMy BUMAOKY IJis CIPOIIEHHS MU HTPUIAHSIINA, IO
ryp — T & Ry, — R/, Ocranna wabsmmkena pis-
HICTh CTa€ TOYHOIO, SKINO IJIS €JIeKTPOHIB TTPOBIIHOCTH
HA KOXKHOMY BY3JIi BpAXOBYBATH JINIIIE MO OJHOMY 3 MO-
JKJIMBUX €HEPreTHIHUX CTaHiB. 151 Gi/IbIIOCTH METAJTIB,
SKIIO HEMA 30BHIMIHHOTO BUCOKOYACTOTHOTO €JIEKTPUY-
HOT'O T0JIs, TaKe HAOJIMKEHHs € JOOPHM.

III. KIHETNUYHI KOE®IIICHTN

Iiia obuncaents KoedilieHTa eJIeKTPOIPOBLIHOCTH o
MOCJLMKYBAHUX METAJIIB CKOPUCTAEMOCH TEOPI€IO JTiHii-
uoi peaxiii Ky6o, BiamoBimHo 10 K01

1

= Wlm«la(t)]:a(o)»oa (7)

g
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e TmoABifiHI KyTOBI MyKKU MO3HAYAIOTH JBOYACTUHKOBY
saragny dynkmio [ pina, a mmkwiii imngexc “0” — my-
aroBy @yp’e—kommnonenTy miel pynkiii; 7' — abcosmoTHa
TeMueparypa.

ko 3HeXTyBaTH YI€HAMHE, IO MAlOTh MOPSIOK Be-
mrannn (kgT/Er)?, ne Erp — enepria ®@epwmi, To a/1a
€JIEKTPOHHOTO BHECKY B KOe(DIIIEHT TEemIOnpoBigHOCTH
K 1 Tepmo-e.p.c. () OTPUMAEMO TaKi BUpasu:

1
K= me«ln(tﬂn(o)»o, (8)
1
Q= —mlm«la(tﬂn(o)»o- (9)

st OOUMCIEHHS BCIX 3a3HAMEHNX BUIINE KiHETUIHNX KO-
edinieHTiB y HaWHIKYOMY HOPSAAKY Teopil 30ypeHb 3a
MATPUYIHIAM eJIeMeHTOM Tepexomny J,, ./ TOCTaTHBO Hesmo-
CepeHhO MiICTABUTHU Y BiAMOBIMHI CMiBBiIHONIEHHS BU-
pa3m IIjIsT OMepaTopiB eIeKTPUIHOTO CTPYMY Ta TMTOTOKY
Tersta. B mpoMy BUNANKY yCEpemHEHH: 3a eJIeKTPOH-
HUMH Ta WOHHUMH CTYIMEHAMU BiJTbHOCTHU Y BiJINOBIIHUX
BUPA3axX OJIs KIHETUIHUX KOeDIMi€HTIB MOKHA BUKOHATH
HE3aJIeXKHO.

VYcepennenus 3a iOHHUME CTYIEHAMHI BLTHHOCTH ITPU-
BOIUTH 10 MOSBU TAKOl CTPYKTYPHOIL PYHKIIIT HOHHOI ImijI-
CHUCTEMU:

S(k,k ,w) = N; ' > (exp{ik[Rn(t) — R, (1)]}

x exp{ik[R, (0) — R, (0)]})5, (10)

me N; — KimbKicTh HOHIB y cucTeMi, HiacyMOBYBaHHS
BUKOHYIOTH TiJIbKHU 3a MOJIOXKEHHsIMHU HOHIB, BepXHiil iH-
EKC 1 O3HAYA€ YCEPEIHEHHS TiJIbKW 33 PI3HUMH KOH-
diryparismu #OHHOI TACUCTEMN; HUXKHIA 1HIEKC w —
Binmosimae @yp’e—300parKeHHsI.

VcepenHenHs 3a eJIEKTPOHHUMU CTYIEHSIMA BiLIbBHO-
cti moTpedye OOYMCIIeHHsT B HYJIHOBOMY HAOJIMKEHHI
Teopii 30ypeHb 3a MATPUIHUM €JIEMEHTOM MEPEXOLY
HalpocTimol 1BoYacTHHKOBOI 3arasuol dhyukmii I pixa.
Bupas g1 yaBHOI YaCTMHM OCTAHHLOI Ma€ BUTJIS,

Im((by; ()b, ()7, (0)by,y (0))E (11)

n w

n(e,) — n(en, + hw)

g 1 —exp(—hw/kpT)’

= -7l d(en — &, + hw)

1 ’
nm n m

me n(e) — dyuxuia posnominy Depmi—Hipaka; §(w)
— nmenbra—pyuknist ipaxka; dpm, — cumBos Kpowme-
Kepa; BepxHiil iHIeKc e o3Hadae, MO yCepeqHeHHsT BU-
KOHYETHCS JIUIIE 33 eJTEKTPOHHIME KOOPIHHATAMM.

Kinnesi Bwpasm pjs xoedillieHTa eJIeKTpOMpOBil-
HOCTH, €JIEKTPOHHOTO BHECKY B TETLJIOTPOBITHICTDL Ta
TEPMO-€.p.C. ¥ PO3TJSHYTOMY HaOIMmKeHHI OyayTh Ta-
KIMI:
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e2N; dJ(k) dJ(k

) 2 /°°
_ E
7 6V3h® = “dk  dK’ G(Er) | o heT) =1

’

22Nk T — dJ (k) dJ(K) o
TR S Tdk dK G(EF)/ dw

)

em’ Nik3 T ~— dJ(k) d.J (k'

©= Ve 2k d
k.k

)

x[G(Ep)G (Er) — 3hwG?(Ep)/4n’k3T?],

ne G(e) — rycruna JiokastizoBanux crauis. s Tphox
OCTaHHIX BUpPa3iB MU BpaxyBaJiu TO# (rakr, mo xapax-
TepHi YacTOTW HOHHOI mimcucTemMn HAbararo MeHIn Bim
XapaKTEPHUX YACTOT €JIEKTPOHHOI MiJICUCTEMHU, TOMY B
poskianenni Gysruil n(e + hw) B psam 3a creneHaMu
9acTOTH hw MU OOMEXUJTHCS MEePIIMMI ABOMA, TJIeHAMMI
poskstany. KpiM Toro, BpaxoBaHO BHPOMKEHICTH €JIeK-
TPOHHOTO TA3y, IO JAJI0 3MOTY 3aMIiHUTH MOXimHI hyHK-
uii n(e) 3a enepriero na nenpra—dynkuio dipaka. I, na-
perITi, Bif miacyMOBYBaHHS 3a JIOKAJTI30BAHUMHU eHepre-
TUYHUMEU CTAHAMU €JIEKTPOHIB MU MTEPERTILIN 10 IHTerpy-
BAQHHS 33 [IUMU CTAHAMU 3 BATOBOIO (DYHKIIIEI0, POJIb SKOI
Bimirpae rycruna craHisB eJieKTpOHIB npoBinHocTu G(w).

BaszHaunMo, 1Mo BUPA3U AJIsi €JEKTPOHHOIO BHECKY Y

) 2 >
e (EF)/W s

DolFET g, ) (12)
hw/kpT ' 227 272 m2y.
g gy SO )1+ 30 TR T); (13)

hW/k/'BT ’
ho lpT) —1° 0K
(14)

TEIJIONPOBIAHICTD Ta TEPMO-€.p.C. v HAOINAKEHHI CHTb-
HOTO 3B’s13Ky OoTpuMaHo Buepue. s koedinienra esex-
TPOTPOBIIHOCTN HOBOIO € (pbopMa, HOro 300parKeHHs, M0
JTA€ 3MOT'y TOCTATHBLO JIETKO BPAXyBAT! IMHAMIKY HOHHOI
OiICUCTEeMU.

IV. CTPYKTYPHA ®VYHKIIIA

Crpykrypry dynxiio (10) Mu Bke posrusanan B [6].
Ii obuncieno njs cucTeMum TapMOHIHIX OCHHIATOPIB
3 HEB3AEMOIIIOYNMHA CTYIEHsIME BiTbHOCTH. ToMy HaBe-
JIEMO JIAIIEe OCTATOYHUN Pe3yJIbTaT:

Sk, k' ,w) = 27[S(k — k') = 1+ N;y o] {5(@ {1 - 2%%@(@ + 1/2]}
+ 2 0B+ w0) + 11+ (o — wo)}} , (15)
ne V. OBT'OBOPEHHS#A
er = h*k?/2m; (16)

S(k) = N;7" > explik(R) —R?)]+1— Nidyo  (17)

— craTuvHuit CTpyKTypHUit (haxToOp HOHHOI miAcHCTeMN;
n(w) — dyHKuig posmoniny ocuuaAaTopiB; wy — da-
croTa rapMoHiiiHoro ocnmiaTopa; M — maca itona; RY
— paaiyc—BeKTOpP PiBHOBAXKHOTO TOJIOKEHHS N-TO fOHA.

Honamnok S(k) — 1y Bupasi mist crpykTypHOi hyHKIII
OTIUCY€ POJIb OJUKHBOTO MOPAOKY B €JIEKTPOHHUX SIBU-
MAaX MepeHeceHH s B MeTasiax. TeMuepaTypHi 3 1e2KHOCTI
POSTJISHYTUX KiHETUYHUX KOEDIIEHTIB MOXKHA JIETKO
MPOAHAJII3yBATH TPUHANMHI SKICHO, POOJISTYM TIPUITY-
[EeHHsI [P0 TOBHY CTPYKTYPHY HEBIOPAIKOBAHICTH
amopduux Merasis, T06To y Bumaaky, koau S(k) = 1
Y pesysbrari
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B. IIIBEIIb

. ; [dJ(k)er( ){1_2%m{B+exp(m/1kBT)_J+

V3h3 dk

hwo/kpT

[exp(hwo/kBT) — 1][exp(—hwo /kT) — 1]

4rNZRLT
SREVEE Zk{

o

hwo (1 + 3hw3 /n2k3T) kT

)

-2 Iy ! +
hwo M | |2 exp(hwo/kpT) -1

* Texp(hwo /knT) — 1)[exp(—hwo [kpT) — 1]

2m2k3T G (Er)

Q== " 3] G(Er)

Orpumanuit HaMu B HADIMKEHHI CUJTBHOTO 3B SI3KY BU-
pa3 JIjIsT TepMO-€.p.C. 3 TOUHICTIO JI0 CTAJIOTO MHOXKHUKA,
i crajsioro momamka 30ira€ThCs 3 BUPA3OM IIJIsT TEPMO-
e.p.C., OTPUMAaHNM y HaAOIIMKEeHHI MailKe BIILHIX eJIeK-
TpouiB y mexax momesi Mora [3]. Ocranne mocrarHbo
IoOpe OMMCy€e TeMIepaTypHy 3aJIEKHICTH TEpMO-e.p.C.
aMOpdHUX METAJIB K 3 TOPIBHIHO HU3BKUM, TaK i 3
BUCOKUM ejiekTpoonopom [3, 8]. KawouoBum esiemenToM
II7IsT PO3YMIHHS OOTOBOPIOBAHOI TEMIIEPATYPHOI 3aJI€xK-
HOCTW € TIOBEIHKA, MTOXiTHOI TYCTUHY CTAHIB 33 €HEepTiio.

Orpumani HAMU pe3yJIbTaTH [Oal0Th 3MOTY 3pO-
OWTH HAO3BUYANHO BAXKJIMBUI BUCHOBOK TIPO CJIAOKY
9yTJIUBICTH TEPMO-€.p.C. IO IHTEHCUBHOCTH B3aEMOIil
HOHHOI Ta eJeKTPOHHOI migcucreM aMop(HOro Me-
Tasry. MexanisM Takoi 4yTJIMBOCTH y HAIIOMY BHUIQIKY
MOB’sI3aHWI 3 BIIKUHY TUM y BUMAIKY SIKICHOTO PO3TJISIILY
nopaukom S(k) — 1, 3yMOBJIeHUM, SIK 3a3HAYEHO BUIIE,
POJLITIO BIIMAKHBOTO MOPSAKY y hOPMYBAHHI KiHETUTHUX
BJIACTUBOCTEIl HEBMOPSIKOBAHNX METAJIIB.

Ilns mporiecy eJIeKTPONpPOBIAHOCTH BCE 30BCIM  MMO-
inmomy. B obiacti Bucokux temmeparyp KoedimieHT

€JIEKTPONPOBITHOCTA HOCATAE MAKCHMAJIBHOTO 3HAa-
YeHHSI, XapaKTEPHOTO NI PIKUX METaJIiB,
2 AT2 2
me” N; dJ(k) 9
o= G*(Ep). 21
V3h3 [ dk (Er) ()

Ocranniii Bupas 306ira€ThCsi 3 BUPA30M, TPATUILIHTHIM
11 KoedilieHTa eJIeKTPOIPOBIIHOCTI PIIKUX METaJIiB
y HabJIMKEHH] CUJIBHOrO 3B’a3Ky [3], Tinbku 3anucanuit
B iHMIOMY BUTJIAII.

[Momi6uumit Burssim y mitt 0b6/1acTi Temmeparyp Mae Bu-
pas i oJIs eJTeKTPOHHOTO BHECKY B KOEMIIEHT TerIo-
MIPOBITHOCTH:

_ 4xNZELT

3V3h3 Z[d{lick)] GQ(EF)- (22)
k

602

)

(=]

—_

wn
T
!

R(T)/R(200)
2

—
o
S
W
T
1

0 10 20 30 40
T(K)

50 60

Puc. 1. TemneparypHa 3aJI€KHICTH €JIEKTPOOTIOPY aMOpd-
HEx Metasms: 1 — wo = 0.1-10'%; 2 — we =0.3-10'3; 3 —
wo =0.5-10"3.

Orxe, 3akon Bimemana—®pania B Mexkax HAIITOTO TTiI-
XOJIy CTPOrO BUKOHYETHCS, IO € I00pe BimoMuM excre-
PUMEHTAJILHUM (PAKTOM.

B obGstacti HU3HKUX TeMTeparyp KOedilli€HT eJIeKTPO-
MIPOBiAHOCTH 30LBITYETHCS 3 TEMIEPATYPOIO 33, 3aKOHOM

ag =

Te? N2 dJk)1* 5 .,
V3h3 { dk } G(Er)",

{1 - 2%%[1 — 2hwp exp(—hwo /kBT)/kBT]} , (23)

mo moOpe Y3TOmMKYETHCS 3 EKCIEePUMEHTAJIbHUMI I~
auvu  [8-10]. Taka TemneparypHa IIOBEOiHKA KO-
edimnieHTa €JIeKTPONPOBIIHOCTA y BUIAAKY CHJILHO
3B’SI3aHUX  EJIEKTPOHIB TPOBIOHOCTH  KAPAWHAJIHBHO
BiZIpi3HsA€ fIOro MOBEMiHKY Bi/l BUNAIKY Maiike BLIbHUX
enektponis [1-3, 12, 13]. Orxe, came eeKTPONPOBiI-
HICTb € BJIACTUBICTIO, KPUTUIHOIO IO iHTEHCUBHOCTH
eekTpoH—iionHol B3aemonii. Ha pumc. 1 mokazano pe-
3yJIbTATH YHUCJIOBOTO PO3PAXYHKY THUIIOBOI B HAIMIOMY
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MAXOIl TEMIIEPATYPHOI 3aJI€2KHOCTU €JIEKTPOOTIOPY YH-
cTuX aMOpGHUX METAJIIB B 00JIACTI HU3HKUX TEMIIEPATYD
y BUNAIKY HOCUTH 3arajibHUX YSIBJIEHb MPO CHenudiky
meranis (Ep = 0.5 ar. o, BITHOCHA aTOMHA Maca 10PiB-
uoe 50). Pesysibraru 0649uciienb, BAKOHAHUX [IJIsT TPHOX
PI3HUX YACTOT KOJIMBAHDL HOHIB, BUABUINCS JTOCUTH UY-
TJUBUMHU JI0 3HAYEHB MUX JACTOT. OCKIILKYM OOYNCIIEHHS
9aCTOTU KOJIUBAHDb MOHIB € OKPEMUM 1 JOCUTH CKJTATHUM
3aBIAHHAM, TO B HAIIOMY BHUIIAJKY YacTOTa Bidirpae
GaKTUIHO POJIH MATIHHOTO MapPaMeTpPa.

Hemo immuit xapakTep B 00J1aCTi HU3BKAX TeMIepa-
TYyp Ma€ TeMIIepaTypHAa 3aJIEXKHICTH eJIEKTPOHHOIO BHE-
CKY B TEIJIOMPOBIAHICTh:

_ ATNZERT dJK)? o
s | o) O e

€ m
{1 - Qh—joﬁ[l — 6h°w} exp(—hwg/kBT)/WQk%T3]} .

Taxa noBemiHKa eJI€KTPOHHOIO BHECKY B KOEMIIIEHT Te-
ILJIONPOBITHOCTH HEMIO Tiplie Y3TOMXKYEThCA 3 eKCIepu-
MeHTAJIbHIMI JaHuMu 171t amopdHnx Merasnis [14, 15].
Bomna He mMoOsICHIOE, HAMPUKJIAI, TOSBU “IJIATO” B TEM-
eparypHiil 3aJeKHOCTI TeIIompoBinHOCTH B 006JIACTI
HU3BKUX TEMIEPATYP, X04a 3arajibHy TEHIEHINI0 3MiHU
TENJIONPOBIIHOCTH B OiJTBII IMUPOKOMY IisITA30H] TeMIe-
paTyp, MO BKJIIOYAE “mjaro”, onucye 3aa0BiabHO. [Tpu-
YUHOIO IHOTO, HA HAILY AYyMKY, € [Iem0 COPOMEHn mi-
Xizm mo obuucsieHHss CTpyKTypHOI ByHKII HOHHOIL miacu-
cremu amMOpdHUX MeTasIiB. [IpuHINTOBUM IS BUKOPU-
cranoi momest € (pakT MOPYIIEeHHsI 3aKOHY Bimemena—
®panna oy amMmopdHUX MeTasliB B 0OJACTI HU3BKHUX
TEMIIePaTyp, MO 3YMOBJIEHE PI3HOIO POJLIIO eJIEKTPOH—

BOHOHHOI B3aEMOII B IPOIEC] €JIEKTPO- Ta TEILJIONPOBiI-
HOCTH. Pe3yibTaTn BiIMOBIMHNX YMCJIOBUX PO3PAXYHKIB
300pazxeni Ha puc. 2.

Ha wmamy mymky, BaxKJIMBAM € TakKOX Te, MO KOe-
dimienT esmekTponpoBigHOoCcTH, 0b04ucsIeHHit y HabJm-
JKEHHI Maiike 3B’sI3aHUX €JIEKTPOHIB, 30i/IBIIYETHCS 3
TIBAMIEHHAM TEMTEpaTyph 3a 3aKOHOM, BiIMiHHUM Bim
crenereBoro. lle mae 3Mory 3amponoOHYBATH HOBE MOSIC-
HEHHSA MiHIMyMYy eJIEKTPOOIIOPY, IO MPOCTEXKYEThCA B
00J1aCTI HU3BKUX TEMITEPATYP MPAKTUIHO ¥ BCiX aMopd-
HUX Metasax. fx Bimomo [3, 12, 13], koediuienT esek-
TPOMPOBITHOCTH, OOYUCTIEHNI B paMKax MOIEi Maiike
BiTBHUX eJIEKTPOHIB B OOJIACTI HU3BKHX TEMIEPATyp,
3MEHIIYETHCS 3 MiABUIIEHHSIM TEMIIEPATYPH 34 CTere-
HEeBUM 3aKOHOM, Haiiuacrime 3a kBagpatndanm. OQ6ro-
BOPIOBAHMUI MiHIMyM eJIEKTPOONOPY MOXKHA IOSCHUTH,
VABUBINA OMHOYACHY HASBHICTH Y THUMOBOMY amopd-
HOMY MeTaJli JIBOX MiICUCTEM eJIEKTPOHIB MPOBiTHOCTH
— CWJIBHO Ta CJIa0KO 3B’dA3aHNX 3 HOHHOIO MiICHCTEMOIO
MeTaJIy.
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Puc. 2. Tewmmeparypua 3ajexHicTh uncia Jloperma
amopdunx meramis: 1 — wp = 0.1-10"%; 2 — wo = 0.3-10"3;
3—wo=0.5-10".
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B. IIIBEIIb

INFLUENCE OF THE ELECTRON-PHONON INTERACTION ON THE ELECTRONIC
TRANSPORT PHENOMENA IN AMORPHOUS METALS

V. T. Shvets
Odesa State Academy of Refrigeration
1/8 Dvorians’ka Str., UA-270100, Odesa, Ukraine

Electroconductivity, electron contribution to the flow conductivity coefficient and thermopower of disordered
transition metals with high electroresistivity are calculated in the framework of Kubo theory and two time retarded
Green functions method. A strong—coupling approximation was obtained. The electron contribution to the flow
conductivity and thermopower was taken into account in the dynamics of the ionic subsystem. A theory of the
new structural function that describes the space configuration of the ionic subsystem of metals was suggested, its
link with a two-particle structural factor having been ascertained. This structural function was calculated within
a wide temperature region on the basis of the idea of a nonlinked harmonic oscillator (Einstein’s model). The
temperature dependence of the coefficients of disordered metals has been researched.



