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The influence of the spin splitting of the zero Landau level on the
Shubnikov - de-Haas effect was first observed experimentally in InSb and
InAs at 20°K in pulsed magnetic fields[l’ 2]. This phenomenon was observed
and investigated at 4.2°K in 3, h].

els with N = 1 (N is the Landau level number) have been observed by no one to

However, spin splitting of Landau lev-

date. By increasing the sensitivity of the measurement procedure and by using
homogeneous single-crystal InSb samples, we succeeded in observing spin split-
ting of the first Landau level. Measurements of the transverse magneto-
resistance were made at 4.2°K in pulsed fields up to 300 kOe.
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We photographed the changes in the voltage of potential probes in the
magnetic field. The figure shows plots of the magnetoresistance in a trans-
verse magnetic field for InSb samples 5 - 7. The curves have several maxima.
The maximum O+ corresponds to the splitting of the level with N = O+. The
maxima 1  and l+ are the results of spin splitting of the landau level with
N = 1 in the magnetic field; they are located at 105 and 82 kOe or at 130
and 109 kOe for InSb samples 6 and 7, respectively. The splitting of the
first level is much less pronounced in InSb sample No. 5.

Samples 3 and L4 show zero maxima, i.e., maxima corresponding to the O+

level. The first maxima of samples 3 and 4 are at lower field values, so
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that no splitting of the first level is observed here. The resonant values
of the magnetic fields HO, Hl’ and H corresponding to the split levels with
N = 0 and 1 are listed in the table (at (T = 4.2%).
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The theory of the "spin" Shubnikov - de-Haas effect was developed by L.
Id
E. Gurevich and A. L. Efros[S]. Recently S. T. Pavlovl) calculated the posi-
tions of the oscillation maxima of the transverse magnetoresistance, with ac-

count of the temperature correction of the chemical potential, and obtained
for the N levels
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and for the N 1levels

- 2/3 N k_ Tm¥c 2/3
) =—2—§-5(—§—)/ (3 R+ yx-E) v 0.53¥ 217 (2)
N T n k=1

sp

T

Here lgl = 2m/msp, n is the electron concentration,”ﬁ = h/2m, h = Planck's con-

stant, ko Boltzmann's constant, H the magnetic field, m* the effective mass,

msp the spin mass, m the mass of the free electron, and e the electron charge.
The table llsts the g-values calculated from (1) and (2) for the experi-

mental values of PO, Hl’ and H It also gives the values of gpot calculated

by the Roth formula:
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pot

For InSb, eg = 0.23 eV and[é]= 0.9 eV. The effective masses used in the cal-
culations were taken from . As expected, the temperature correction is
appreciable in wea%ﬁ?agnetic fields. This is why too high values were ob-
took no account of the temperature correction.

The table (samples 1 and 2) lists also the g-values calculated from the
results of k]

determination of the resonant values of the magnetic field is 7 - 10%, so

tained for |g| in , where the calculations were made with formulas that

with account of the temperature correction. The error in the

that the g-values calculated from (3) and from our experimental data are in

satisfactory agreement.
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