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Moqalads wvant maftilinds ixtiyari cirlasma halinda caroyan sixliginin
ifadasindan qalvanomagqnit vae termomagqnit tenzorlarin dissipativ diaqonal
Komponentlari hesablanmigdir. Maqnit sahasi va carayanin istigamatindon asili
olaraq ixi hala baxilmigdir: carayan maftil boyunca va carayan maftilin oxuna
perpendirkulyar. Gostarilmisdir ki, birinci halda relaxsasiya miiddati vo Kinetix
tonlikdon, ixinci halda isa sixliq matrisinin harokat tanliyindon istifads etmak
olar. Kvant maftilinda yiiksax temperaturlarda axustix fononlardan elastiki
sapilmada elextron qazinin Hamiltonianindan istifads etmakls cirlasmis hal
iiciin ifadalor alinmisdir. Alinmig ifadalor kvant maftilinda biitiin enina qalva-
nomaqnit va termomaqnit effextlori hesablamaga imxan verir.

[ ' ]isinde xvant meftili iglin cereyan sixliginin ifadesinde qalva-
nomaqnit ve termomaqnit emsallarin tenzorlari hesablanmigdir. Homin
isde xususi hala — giiclii cirlasmis elektronlarin Fermi qazina baxilmis-
dir. Burada biz kvant meaftilinde yaranan cereyan sixliginin ifadssinde
qalvanomaqnit ve termomaqnit emsallarin tenzorlar: ti¢un ixtiyari cir-
lasma halinda alinmis neticelori gostereceyik.

Forz edilir ki, maqgnit sahesi meftilin oxuna perpendikulyar yonelmis-
dir. Maqnit sahesinin ve cereyanin istiqametinden asili olaraq ixi muxtelif
hal ola biler.

Ogar cereyan maftilin oxu boyunca yoneslerse, onda relaRsas1ya
middeti yaxinlasmasindan ve kinetix tenlikden istifade etmox olar [ * 1.
Umumiyyetlo, zona payr adlanan bu paydan basqa =xegiriciliye xarici
maqnit sahesindes ossilyator merkezlerinin dreyf herexeti ile bagli olan

miqrasiya da pay verir [ ** ]. @7))] sortinde baxilan payla miiqayiseds

QT
Ikinci halda — cereyan kvant meaftilinin oxuna perpendixulyar yo-
nalorse, onda sixliq matrisinin hereket tenliyinden istifade etmox lazim-
dir. Bu halda irihecmli kristallarda galvanomaqnit emsallarin diaqonal
Romponentlerinin Adams ve Holsteyn [ ® ] torafinden tapilmis ifadesine
uygun ve termomaqnlt emsallarin diagonal Komponentlerlnln Anselm ve
Osgarov [ ¢ ] terefinden tapilmis ifadesine uygun ifadslor alariq.
Kvant meftilinde elextron gazi t¢un Hamiltonian asagidaxi rimi-

dir [ Y4 ]:

axirinci slave ( 1 jz tortibli Ki¢ix Kemiyyeatdir.
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burada U [x,:] elextronlarin herexetini mehdudlasdiran potensialdir ve
forz edirik ki, asagidaxk1 gekildedir:
2 2 2
may \x* +z
U[x,:]zic% (2 ) (2)
Ay =xB, B- maqnit sahesinin induksiyasidir.

(1) Hamiltonianinin mexsusi giymetlori ve mexsusi funksiyalari
asagidak1 sekildedir:

g, =hw N+l +hao, M+l + 2 ok 3)
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@, (x,3,2)= Ew(x—xa)w(z)e’“” (4)

burada

Pon(x—x, )= ;e{)}zx}:) HN[x—xaj
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ossilyator funksiyalaridir ve asagidaxi isarelomelor gebul edilmisdir:

=(N,ky,M,0); 0= o; + @, ; 0, —ﬁ; (6)
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[ #° ]-o uygun olaraq

Prx === ,[— 7. j("“’ 5 N (7)
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Axustik fononlardan sepilme uctin:
chcx' = Z W(q) (Keiqr )azx’ )- (9)
q
(N6, 10, SlEn — £, — 10, )+ (N, +1)5, , . (e, — &, + ha,))
burada
E,

wlg)=71——q (10)

Jo.OX]
Bundan sonra yuksex temperaturlarda elastiki sepilmelore ba-

xacagiq (h o,k T)
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Q(elqr )zm")2 = qJNN’ (QXaQY »7 qJMM’(q: 1)2 5k',k+qy (11)
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Kvant limit halinda:
e 2rx Ef @, ? of, 3
== k. T| =< R? _ Y0 (o 2 2
P QT 1 pQs’ ° [a) j Z( Oe (e-Sha'e ¢ (13)

()]

dx > gy » . uzrs comlomalorden inteqrala Kegok vo inteqrallamani aparaq:
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“k” tizre inteqrallamadan “&” {izre inteqrallamaya xegsok, onda

e 2r B2k T o1
:BXX :_2( - sz 'd

QT 1 p-Q-s (2z) 27 (15)
2 @ :
o €| —(e-29)
27 ﬂz @ 8I _ % (8 g) [ ) he de
RR \ 1 ay “\ Og
alinar. Burada & :hﬁJrhﬂ (16)
2 2

amn
kT G —& Exp{/; n}
P
(l 4kTw‘7j L4 4kTa)C kT
ho of ho ay

Anoloji olaraq 0y, ugin

108



Oxx =

e’ 2m Bl ky-T( RZZQL_Y
Qh pQs o (2rz) 27

2 2 T4 £—g
2r (o)) g~ 2. Jalme
RR,\h™ ) \ o, @\ O
alinar.
Cirlasmamis halda konsentrasiyaya normallagdirsaq

- ne2 2 2(00 ‘m’"? Ta)c 1 (19)
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alinar. Uygun olaraq gostermek olar ki,

k, 1 ¢ k 1 27 -n-RR (20)
B = ——2 - 016 =——2 —Log %nllo
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Cirlasmamis halda ise [ * ] isinden istifade edok
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ifadesi alinir.

(22)

ky 47 kTa)C

Cirlagmis hal Ggiin g = .
e 3 hw o

XX

Kinetix tenliyinden istifade ederer [y hesablayaq|[ * ]

0
ﬁwz—é (afﬂj( ~ ¢V (25)

burada 7, - elektronlarin impulsunun relaksasiya middetidir. Yiiksox

temperaturlarda akustik fononlardan sepilmeds

) _ _E 26
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Kvant limit halina baxaq:
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R 4x2+(6;iqy)2 2 2
s | : Je ﬂﬂw(%jrk} (@1)

2
burada v, =27 Z kT (28)
p- -s

gx Ve ¢y uzre comlomaden inteqrala kegox ve ¢, Uzre inteqral

O funksiyasinin KOmeyi ile acaq:
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h ®

m
(29) ve (30)-u (25)-ds yerine yazsaq,
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w)\m) 5
alariq. Comlomoden inteqrala Kegsok vo k° = (ﬂj 2—121(8—80) (32)
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oldugunu nezere alsaq,
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alariq. Analoji olaraq 0y, ugiin:
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Bu ifadeds [ * ] maqalesinden forqli olaraq, sepilme ehtimalinda geriye
Kecidlor nezere alinmisdir.
Klassik statistika tug¢un:
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Burada galvanomaqnit ve termomaqnit xinetix emsallarin tenzor-
lar1 ti¢gun alinmig ifadsler biitin enine qalvanomaqnit ve termomaqnit
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effextlori hesablamaga imkan verir.
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JUCCHITATUBHBIE TOKHU B KBAHTOBOI ITIPOBOJIOKE
B IIOIIEPEUHOM MATHHUTHOM IIOJIE

P MI'AIMMMM3AJIE, X.AI'ACAHOB
PE3IOME

B cTaTbe MpHBEMIEHbI Pe3yJIbTaThl pacueTa JHArOHAJbHBIX JTHCCHITATHBHBIX KOMIIOHEHT
TEH30POB T'aJlbBAHOMAarHHTHBIX H TEPMOMArHHTHBIX K03()(dHIHEHTOB B BbIpaXKEHHH JTA TUIOT-
HOCTH TOKa B KBaHTOBOH 1P OBOJIOKE IPOH3BOJIBHOTO BbIP OKZIEHHA. PaccMOTpeHbI Ba pasJiHy-
HBIX CJTyyasg OTHOCHTENIbHO PacIloNoXKeHHs HarpaBJIeHHs TOKa H MarHHUTHOTO TTOJIA: TOK BJOJIb
TP OBOJIOKH H TOK HarlpaBJieH IepIIeHHKYIPHO OCH IPOBOJIOKH. IToKa3aHo, YTO B OZJHOM CJIy-
Yae MOXKHO OIPaHHYHTHCS NMPHOMIDKEHHEM BPEMEHH peJlakcallHi M [PHMEHATh KHHETHYeCKoe
ypaBHEHHE, a B JIPyI'OM HCIIOJIb30BaTh yPaBHEHHE JIBEDKEHHA U1 MaTpHLpI TUTOTHOCTH. Ic-
oJb3ys ['aMHIIBTOHHAH I 3JIEKTPOHHOIO ra3a B KBaHTOBOH ITPOBOJIOKE A pacCesHHA Ha
aKy CTHYEeCKHX (OHOHAX H YIIPYToro paccessHHE H BbICOKHX TeMIIEPATyp, ITOJyUYeHbI BbIpaxe-
HHS U1 BBIPOKIEHHOTO CJIyuas. OTH BbIpaKEHHA IM03BOJIIOT BHIYHCIIHTL BCE TOTIEpEUHbIE
raJlbBaHOMarHHTHbIE H TepMOMarHHTHbIE 3G EKThI B KBAHTOBBIX TP OBOJIOKAX.

DISSIPATIVE CURRENTS OF THE QUANTUM
WIRE UNDER THE TRANSVERSE MAGNETIC FIELD

F.M.HASHIMZADE, Kh.A. HASANOV
SUMMARY

Calculation results of the diagonal dissipative components of the galvanomagnetic
and thermomagnetic coefficients from the expression of the current density in the quan-
tum wire of the arbitrary degeneration are presented. Two different cases, related with
current and magnetic field direction position, namely 'current along wire' and 'current
transverse to wire axis' is considered. It is shown that, for one case it is enough to use re-
laxation time approximation and apply kinetic equation, whereas for other case to use an
equation for the density matrice motion. By the use of Hamiltonian for the electron gas in
the quantum wire for scattering on acoustic phonouns, elastic scattering and high tempera-
tures, expressions for the degeneration case are obtained. These expressions allow to calc-
ulate all transverse galvanomagnetic and thermomagnetic effects in quantum wires.
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