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Weiman et al.
PRL55, 2680 (1985); PRA34,792 (1986);
PRL61, 310 (1988); Science 275,1759 (1997)
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Semiconductor nanostructure
quantum well wire

A.D.Yoffe,
Adv. Phys., 42, 173 (1993)
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S.Tarucha et al.,
PRL 77,3613 (1996)

like natural atoms
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wn(mv Y, Z) — Spnac (x)éﬁny (y)gpnz (Z)

One-dim. potential
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Two electrons in the 3-dim. well

H

(—1 + 4sin® 0, )ev"e ey, yse

One of them is a spectator in the ground state.

Non-relativistic quantum mechanical hamiltonian

Hpy = ( 1+ 4 sin” Hw)
x [o - pps(r) + ps(r)o - p —2ps(r) - o]

ps(T), ps(7) : spectator number, momentum densities

NB ps(r) ~ 8°(r), ps(r) ~ 0 in atomic PV
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E1 forbidden transition: (000)—(200)

induced by the weak PV and Stark effect

even-odd state mixing

A= AsT + Apv

[ = |Agr|” 4+ 2Re(Air Apy) + O(GF)

the same as Cs atomic PV experiment
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Setup
ZTB (spin quantization axis)

laser
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Stark field along the x axis: Egr = Egr

Laser beam along the y axis:

E; = Ey(icos0& + sin 2)e'Fy—wb)
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Amplitudes and rates
AST — 1cos6 - 5mfmi €2ELEST CLQCST

CST = 7.2 X 10_2 eV_l
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Meas

Apy = ieFE,——=(—1+ 4sin” 6,,)

CY) =—-0.11 eV

E 2 E? 1 kHz
FST = 2.3 X 105/SGC C082 9 . 5mfmi (100 \S/'T/CHl) (1 W/?nm2> < YL )

E E? 1 kH
CiIn
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¥ Semiconductor nanostructure
artificial atoms, quantized energy levels
¥ Parity violation in the e-e neutral current
illustration with a quantum box
Stark-PV interference ~ 107! /sec

X Possible rate enhancement mechanism
closely degenerate parity even-odd states
symmetry consideration
the present setup: C4n point group
EEY diE: &5 RS A([X) 15pV1-11
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