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1. Electro-optic modulator
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« Electro-optic modulator
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= (7) : The analyzer at the output lets the component ( ;) along to pass through
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=  The output power Py « |(1 1 (eikzl‘)|2
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« Electro-optic modulator

2

Po o< |(1 1) (Cuct)

‘(1 1) (elk L) ‘_ letkil + eiklez

= (el 4 eikal)(e=ikiL 4 g=ik,L)

_ 2 4 pilk,—k)L 1 ik, ~k,)L

= 2 + cos{(k, — k)L} + cos{(k, — k,)L}
= 2+ 2cos{(k, — k,)L}

_ 4 (1+cos{(;cl—k2)L}) — 4 cos? {(kl_sz)L}

Py o 4 cos? {22 (A0 = (I, — ky)L)

The light output is modulated with a gate voltage that controls the
differential phase shift A6 = (k; — k,)L
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2. Analogous device based on
electron waves
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« Analogous device based on electron waves
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« Analogous device based on electron waves

1 1\ (0
= Detect electrons <1> = (0) + (1) x
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« Analogous device based on electron waves

=  Consider an electron traveling in the x direction with k,= 0, k, # 0
(we assume that the electron forms a 2DEG in the x-z plane)
= Rashbaterm Hy = n(o,k, — o, k,) = no,k,

A2k S
= E(+zpol) = ke,
A2k yp? x
" E(zpol) =72+ nky .
* |E(+zpol)| = [E(=z pol.)|
A2k, > h2kyp?
Zm: — Nky1 = Z—mf + Nk

— = Nky1+ ks,

ES

2m Zm
2m*n

72
Ab = (kxl - ka)L —

kxl - kxz —
2m*nL
hz
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o¢ 17 (Spin-orbit coefficient)




« Analogous device based on electron waves

2m*nL
72

AD = (kxl - ka)L =
A = mean free path.
Is n large enough that a phase difference of 7= can be introduced

within a mean free path?

AOR% m(1.05-1073%4].5)?
2m*n  2-0.046:9.1.10~31kg-3.9-10~12eV-m

= 7 isproportional to the expectation value of the electric field at the
hetero-structure interface, and, in principle, can be controlled by the
application of a gate voltage

" A0 = (k1 — kyo)L =

o¢ 17 (Spin-orbit coefficient)

= LB =m)=

= 0.67um < A

2m*nL
h2
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3. Summary
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 Summary

Parallel
(Low R)

Anti-Parallel
(High R)

=  Challenges

1) Source & drain : how well the spin polarizer and analyzer can be implemented.
2) Channel . what extent n can be controlled with a gate voltage.
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Thank you !
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