
ELECTRONS and HOLES

Note:

e = charge of proton (e > 0).

ǫ(k) = band dispersion

E = electric field

ELECTRONS HOLES

Definitions:

kc ≡ k at Cond. Band Min. kv ≡ k at Valence Band Max.

ǫc ≡ ǫ at Cond. Band Min. ǫv ≡ ǫ at Valence Band Max.

ke ≡ k− kc kh ≡ kv − k

qe ≡ −e qh ≡ +e

m∗

e ≡ +m∗(kc) m∗

h ≡ −m∗(kv)

ǫe(ke) ≡ ǫ(kc + ke) − ǫc ǫh(kh) ≡ ǫv − ǫ(kv − kh)

Then:
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h̄k̇e = qeE h̄k̇h = qhE
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