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The zero field spin splitting and Zeeman splitting in the
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Abstract: The zero-field spin splitting and Zeeman splitting in the In, ;Ga, ,As/In, ;Al, ,As quantum well (QW) were
extracted by a Shubnikov-de Haas oscillations ( SdH) beating pattern analysis under different tilt angles between QW
plane and external magnetic field. It is found that the zero-field spin splitting A, increases with increasing carrier concen-
tration while the effective g-factor |g*| decreases. The further calculation indicated that the decrease of |g*| with con-
centration is ascribed to the nonparabolic effect of the band structure.
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Fig.1 (a) The SdH oscillation of longitudinal resistance
under V, =0 V and T=1.3 K. The inset (i) is the sche-
matic of sample structure, the inset (ii) is the fast Fourier
transformation ( FFT) spectrum of the SdH oscillation
shown in (a). (b) The 1* derivation of SdH oscillation
for various gate voltage at 7=1.3 K, where the curves are
shifted vertically for clarity. The dashed line indicates the
movement of beating pattern node position with increasing
gate voltage. The inset of (b) is the detailed view of the
part indicated by arrow
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Fig.2 The SdH oscillations for various tilt angles 6 as the
function of B, under V, =120 V and T=1.3 K. The black
solid lines, shifted vertically for clarity are experimental re-
sults from which a background have been subtracted and
while the red dashed lines are theoretical simulation results.
Arrows indicate the positions of node. (b) The extracted
lg*l and A, value as a function of concentration. The points
are extracted value from the simulation and the solid lines
are linear fitting results for guiding eyes. The dashed line is
the calculated | g*| according to the theory developed by
Kiselev
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