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The thermal conductivity 2. (). the Maggi-Righi-Laduc effect A=(H). the transverse Ners:-Ettingsgausen effect &,, the
electrical conductivity o, the Hall effect R and the thermopower (Le.p.) a have been mvestigated for iwo samples of BiamSben
{doped 001 and 0.1 st % by Te) m 20-230 K temperature range. The lemperature dependence of the Lorentz number L has been
calculated by experimental vaiues of &2, and thermomagnetic ffect. As it turned cul the L is less than its Zommerfeld vaiue L. in
the temperature range of 40-220 K. According to the resuits obtamed for L it can conclude that m the solid solution BissShe r at
strong degeneration the melastic scatiering of charge camers is mamly connected by dectron-slectron miteraction.

The mvestigations of tharmomagnetic offects showed
itseif long cgo as the method for establishment of charac-
ter of clectron-clectron and interactions
[1-3}. In theoretical work [4] it is shown that thermomag-
netic effects are most sensitive to inelastic character of
clectron scatiering. According to the theory the analytic
expressions of longitudinal and transverse
netic offects include the Lorentz number L from Wide-
mann-Franz redstion (=2 =L-o7), the value in which
shows the degree of the inclasticity.

In the works [1-3] it is established that the inclastic
part reaches a high value in the semiconductors and
scmunctals with degenerated clectron gas.

The same work is carried out for the pure Bi [5] also
where the L is determined by extraction of dlectron part
of the thermal conductivity in lcmperature interval 2-
100K. It is shown that the bipolar thermal conductivity
&, is great st T>80K. It turned out the L has become

less than L., at 7<30K, and it is stipulated by the part of
inelasticity

We scem that this question for Bi and Bi-Sb system
continues Lo be actual All the more in the solid solutions
the additional scattering centers both clastic and inclastic
character can be displayed.

In this work in temperature interval 20-230K the
thermal conductivity &, (5), the Maggi-Righi-Leduc
effect A=(H), the transverse Nerst-Ettingsgausen effect
&, the dectrical cond. o the Hall offect R, the ther-

(L.ep) o have been investigated for two samples
of doped by Te (0,01-0,1 at %) along C, axis.
The strong thermomagnetic effects are provided by high
values of mobility and concentration of dlectrons in these

~-SH(UH/c)=

THE EXPERIMENTAL RESULTS

The fig.| shows the magnetic ficld dependence on
UH UH
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0,01 at % by Te with o ~ 5-10 am’. The values of mo-
bility U of dlectrons for this sample run up to the magni-
tude =22-10" an?fV-sec at T=100K.

Such high mobility of clectrons ensures the reaching of
the limit value of A=(H). In the sample doped up to 0,1
at % of Te (o ~ 2-10%m’) A=(H) does not reach satu-
ration. Since, in the sampies with high clectron concen-
iration one may nol lake afiention to bipolar thermal
conductivity =, _, then the limit value of A=(H) might
be take as clectron part of thermal conductivity. For this
sample the limit value of A®(H) has been determined by
extrapolation method from [1.6] According to these data
the contribution of 2 . and 2, (2, =2 _ —-A=_)
have scparated but the temperature dependence on the
Lorentz number has been calculated by &, values. As it
tumed owt L is less than its Zommerfeld value
(Le=(#"/3) (k/1)°) in the temperature interval of 40-
220K, but L—»i, st T<4E.

The figures 2.3 shows the dependences on cocfTicients

&, and SH(AT,/AT.) —h--h-ﬂlE his
c
shown that these coefficients reach the maximum value at

3
%-1,2—1,4-1“--(%]- ’

As it was mentioncd, the analytic expressions for A=
and SE in the case of strong degeneration of dectron gas
and for any character of scatienng arc represented as:

(UH/cy(L/L)
UH/c)=
A )= b ) cF (L L)
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Fig. 1. The magnetic fisld dependence on A in the
BiamSbu: for sampie doped up to 0,01 &t % by Te
(2-205K &t L/L, =055 1-93K st L/L~0.75)

e = Aa(UE/c)(L/L)
" te/kf1+(ur/cl(L/ L)

where £, = (k/e)BQ,.

From this expressions it follows that L/L, ratio indi-
cates the degree of inclasticity. Al clastic scaticring the &,
and SH coefficients of transverse effects pass through
maximum af UH/c=1, but inclastic scatiering it occurs st
UH/c>1.

In the figures 1, 2 and 3, besides the experimental data
of the field dependence on A. & and SH, are data calcu-
lated by formula from (1)-3) at corresponding value of
L/L, ratio (solid bines) F

L/L=[1+(N, /R+(U/Uy) ((L/L)-1) T

Fig 2 The dependence on cosificient &, from field (1-205K;

The satisfactory agreement with the experiment has
been reached the L/L; values obtained from &,. The ob-
tained data of L/L, arc represented in the fig 4.

DISCUSSION

The nature of inclastic mechanism of the mteraction
in more full form is described in the theoretical work [7].
According to this theory at strong degeneration of dec-
trons (u*>>]) and when the cncrgy of longitudinal opti-
cal phonons is considerably less than the energy of clec-
troms, but it is equal to kT (u >> Aay,, pu, ~ kT) ap-
proxunately, the Lorentz number is presented as:

)

Here Wo=(LoT) " is thermal resistivity for the clastic scatiering, ¥, is thermal conductivity due to the collision be-
tween carmiers, Uis the cxperimental value of the carrier mobility, U, is the mobility n case of scattering of carriers
on optical phonons. Therefore, the term (U/Uy) ( (Lo/L) -1) o mvolves inclasticty caused by the polar scattering of

dlectrons on optic phonons, and the term

P(k-TV(K, -z, SU-n

W, /% =2z

takes into account clectron-clectron interaction where v,

is the velocity, X, iri--d-uﬁl-'bld.
_l £, ) o

r;"_(_-*pfpj]u is the scroening radius, corre-

wﬁ'hlhﬁ:u:i:n_-l.,;{p}=—i%
is the density of states.

a,_ is the thermal power in the strong magnetic ficld,
a s the concentration of charge carners. The expression
for B(Z) is cumbersome and it is described in details in (7).
According to the results presented on fig. 4 it can

B(x) &)

£NKv!

' conclude that in the solid solution BiesSbesz at strong

degeneration the inelastic scalierng of charge camers s
mainly connected with clectron-clectron interaction. The
H-ﬁcm_nﬂmmpﬁmﬂoﬂ-
cal phonons doesn exceed 5-T%. As above noted m pure
Bi the clectron scattening has clastic character m imterval
of 80-100K. The inclasticity has been appeared at T<30K
(51 It may suppose that in pure Bi the sbsence of clastic-
ity is caused by the low concentration of clectrons at hugh
temperatures. This fact corresponds to the conclusions of
the work [1-3] that m the parrow-band and sem-
conductors af clectron-cectron interaction the melasticity
s displayed at thermal scattering of charge carriers and
&1 ther strong degeneration.
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Fig. 1. The dependence on coefTicient SH from field 08/ c Fig. 4 The temperature dependence on L/Lo in BiassSbes.
U~ 2 00) The solid lines represent the theoretical curve, calcu-
isted from eqg 4
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Bly.+Sh: BIRLOSMOLORINDS ELEKTRON-ELEKTRON QARSILIQLI TO'SIRININ QEYRI-ELASTIKLIVI
HAQQINDA

20-130K temperatur miervakada i BinwuSbe o (0,01 ve 0,1 a1% Te ile ayqarinnes) ntmusesinds stilikkesinme 2(5), Mac-
Rigi-Ledyuk effekti A=(5), enino Nernsi-Ertingsqausca effekti &, clekirikkesirme o, Xoll effekti R vo termo ehq. , tadgig
cdimndy Tamomaqeil cffckime ve Z,-m tocribi giymetme gore Lorens (1) sdedmm lemperatur asibds besabiaameydr 40-
lﬂ““bih-mmuﬂn—ﬁ,ﬂmm#ﬁ_
pemk clar ki BumShyo beri mehinlnds cox arlgms bakla yikdsgypalns qeyriclastiki sepimesi elektron-cektron
qurpbgh @samn petcesd
CA. Ammes, A.A. Moscyoase, Dupysa M. Nummecage, C.C. Parmsos, 5.A. Tanpon

O HEYTIPYTOM XAPAKTEPE JMEKTPOH-OAEKTPOHHOINO BIAMMOIEACTRHA B Bi..Sh.

Tposensno mocaeaosssme rensonposomuoct &, (T). spdecra Mazxs-Purn-llepxa A2(H), noscpemoro sfdexta
Wmmxﬂ-kmq“lﬂ.ﬂhwm
=X TeLIypoM 20 0,01 # 0,1 &7.%) 5 TemncpaTypsos smrrepaase 20-230K. Mo s TEpMOMATENTIMT perTon § IMCDCpHMCn-
M_gﬁnmmm—mnuﬂ-;m“lq—:
MEHLIDE. $OM ST JOMMEPPETLIOBNOS MHESCHRE L, 3 TEMnepaTypaou merrepsase 40-220K [lo nosysomnna mavememe [ woxso

AETCHHTE. 970 3 TRCPICM DaCTEOPE BimShe 1 Ope OLTasou BWpOILISHKN BEYTPYIOC PACCERNEE HOCHTEICH JAPEIE B CCHOBROM
CEINERC ¢ MEKVIEXTPONHMM EMMEMOSACTRNCM
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