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DESCRIPTION

Dependences of the MR on magnetic field

strength. Experimental and calculated data

¢ Magnetoresistance and magnetotransport in silicon and silicon-based
nanostructures has great impact on the development of silicon
spintronics and quantum information processing.
In this contribution, the magnetoresistance (MR) of Si doped by Sb

with the concentration of N;=10'8 cm and temperature T = 2 K within
the current range 0.015 — 0.050 A/cm? in magnetic field up to 80 kOe o 0001 Alem?
IS considered. Samples were grown by Czochralski method. ' sz
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Calculations of the MR were performed within the model of week
localization for 3D samples considering different scattering
mechanisms. Theory of week localization was developed by
many authors. The main results for 3D case were obtained by
Kawabata. He deduced the main equation for the 3D case. In the 0 -
present work we apply the Fukuyama model [1] in which week -
localization Includes mechanisms of scattering on magnetic 10 20 30 40 50 60 70 80
Impurities, spin-flip scattering due to spin-orbit Interaction, H kOe
inelastic scattering. ’
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CONCLUSIONS

The MR of antimony-doped silicon was studied at an

CALCULATING THE QUANTUM CORRECTION

TO CONDUCTANCE

2\ 1 impurity concentration of 108 cm= and a temperature of 2
Ao=( qz )—F(H,T,;) K. It was shown that at low current densities, the
2nh) by manifestation of positive MR is due to the prevailing

contribution of spin-orbit scattering. At increased current

lp = Aer/Tso/3T densities, the manifestation of negative MR Is associated

Fm)~VIF (5) +05 [ [1 (5) - 1 (5)] - s V- feld. At mtermediate current densities, the manitestation
JE]+VE- VTR With the competition of spin-orbit scattering and melastic
- scattering, which causes a dephasing of Interfering
F@) = Y [2VTF T2 - VW 2) - e electrons.
=0 \N | (2) | Z]

where =Ts/47e, hZ(ke/ZH)z(TSOBT), ;i=t+0_5[1:(1_y)1/2]j =V, [1] H. Fukuyama, K. Hoshino. Journal of the Physical Society of Japan,

lr=(h/quoH)"?, y=(guspoHtso/2h)*
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