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Time-dependent transport
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Short quantum GaAs wire (L, = 180 nm) in a 3D photon cavity
Weak coupling gog™Ras/? ~ 0.101 x (state — dependence) meV

(aw = 20.75 nm, Bexy = 1.0 T)




Quantized cavity field

TE011, {E-p0|.
TEi01, y-pol.

y-polarization

x-polarization

hw =098 meV — Ly/ac, Lg/be=1/(70.7) = & =~ 0.014




Equation of motion

Liouville-von Neumann — projection on central system —
quantum master equation
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H = Hg + Hyr + Hr(t), Hs= He+ Hpm

OW =LW, LW =——[H,W]
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s = [ ot { s+ VD) bolo) + Hoou + el

1 2 . 62 2 2
+E/d rJ(r)-AV—I—W/d r p(r)As

m=(p+ Au), p=ulv, =5 (Ul () + (n7uT) v)
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Stepwise exact numerical diagonalization, (Fortschritte der Physik 61, 305 (2013))
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States — energy spectrum — x-polarized field, 6 ~ 0.014
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Mean values — (N.), (N,), (I), 6 = 0.014
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Dynamic occupation of states, § ~ 0.014
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Fourier analysis — Rabi oscillations superimposed
(arXiv:2005.10914)




Summary

B Time-dependent many-body B Andrei Manolescu (RU)
approach, all time scales B Valeriu Moldoveanu (NIMP)

B Nzar Rauf Abdullah (US,
KUST)

B Chi-Shung Tang (NUU)
B Shi-Sheng Goan (NTU)

B Central system: Exact
interactions

B Shape — geometry

B Weak coupling to external
reservoirs
Icelandic Research Fund, lcelandic
Infrastructure Fund, ihpc.is, Ul, RU,
B Not important with present MOST Taiwan, CNCS.
parameters, room to enhance

B We can see self-inductance

B Review: Entropy 21, 731 (2019),
Preprint on induction: (arXiv:2005.10914)




