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Generalized Master Equation Approach

@ Weak coupling to leads H1) H1Y)

@ Variable coupling to leads, L s R
(coupled at ¢ = 0)

@ Many-electron formalism
@ Origin in quantum optics
@ Projection on the system W(t) = —— [H(t), W(1)]

@ Reduced statistical
operator
plt) = Tr Ter { W(1)}

H = Hs + Hy, + Hg + Hf + Hyt

(A(t)) = Te{W(t)A} = Trs{[TrLTrr W(t)]A} = Trs{p(t)A}
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{

p(0) =~ Hs () + [ KL 5 p(t)

@ Integro-differential equation E
@ Life-times, decay rates
@ Memory effects, non-Markovian o ,;V A
@ Infinite order, (approx. in kernel) i Ap
@ Finite bias — Mg
o Magnetic field B = Bz A
@ Correlation effects
SES: a € {1,2,3,--- , Nsps}
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Coupling of leads

TaL”kR = /A drdr’ (\Ifi’R(r’))* U3 (r) gLl (r,r') + h.c.
L,R

4
E (meV)
5
20
5 0 5 10 15 20 4
xa,
4

91(-Lx/2.x,0,y), 9r(L/2:x,0.y)

0.5
0
-20

Xay,

Vidar Gudmundsson (RH) t-dependent transport 2009-12 4 /10



Width of leads, broad < narrow
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Energy spectra, leads (SES), system (MES), B=1.0T
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Total charge and current
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10 lowest SES in the closed system, B=1.0T
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MES charge density at ¢ = 200 ps, Au = 0.6 meV, open system

Broad, Ey = 1 meV
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Partial charge in each MES
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Summary

GME
Magnetotransport

Fortran 2003

OpenMP parallelization
Linux
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Weak coupling
Geometry, leads, system
Bias

Many-electron formalism

Coulomb interaction

For background see: New Journal of Physics 11, 113007 (2009) ]
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