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Spin-Polarzied Transport in Semiconductors

e Why semiconductors ?

versatility, signal amplification, easier integration,...
doping, variety of structures,..

tunable electronic properties
multifunctionality!
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Signatures of charge carier locdization
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Polaron percolation

Interadion d two polarons
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Percolation theory:
the modél of overlapping spheres

only one parameter: r%/ﬁ

known charaderigtics: (r%)cm =0.86, N(r%/ﬁ), V(r%/ﬁ)

Results
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Comparison with experiments
and numeric experiments

Ge, Mn, (Park et al. (20(2)) Monte-Carlo (Bhatt et al. (2000))

Also In, ,MnAs, Ga, ,Mn,Sb,
Ga, ,MnAs (for x < 3%)

M agneti zation and susceptibility

MOT® T)p(T,-T); »04 TO®TH)UT-T,); »L7

3 as
Nas O

e _Ndg
MT® 0)»¢-T ¢ TM(0)
(%]

Dr. Sankar Das Sarma, Univ of Maryland (KITP Correlated Electrons 10/17/02)



How to Make Semiconductors Ferromagnetic: A First Course in Spintronics

M(T,B) and c(T,B)
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