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Oscillator Strength for a Bloch Electron
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TKR theorem

  When the n =  term survives in the TKR theorem
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  f ← is the oscillator strength of the cyclotron and Drude absorption















Universality Conjecture
Spin currents at q = 0 and ω = 0 are of the scale

  j
i ~ e/2π  in 2D   (Sinova et al

  j
i ~ (e /2π )kF  in 3D    (Murakami et al.)

Exact quantization only when spin is conserved

(2D channels in graphene)

  kso ~ mα / 2 ~ ΔF /

  jsH(kso) ~ eE /2π ,   S(kso) / ~ ksoτeE /2π

For small device sizes and high operation frequencies, 
large α and ΔF are needed

Conjecture: at the spin-precession momentum q ~ 2kα universality is achieved: 








