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Remove information about the system in the
asymptotic region

Not as straightforward as you may think
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The time-dependent Schrodinger equation — with a complex
absorbing potential (CAP):

ih = (H - iF) U
The corresponding von Neumann equation:

vhp = {ﬁ,p} —i{f‘,p}

If one or more particles are fully absorbed:

(1)) = (Tl e [Wg) — 0
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Absorption is a Markovian process

Any Markovian process which preserves trace and positivity:
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thp = [ET ;J] — 1 Z VI ({}11:}13.;9} - f_fhp;—’ljc)
k.l

-G. Lindblad, Commun. Math. Phys. 48, 119 (1976)
-V. Gorini, A. Kossakowski and E. Sudarshan, J. Math. Phys. 17, 821-5 (1976)



Absorption is a Markovian process

Any Markovian process which preserves trace and positivity:

ihp — {H p} 0> ({AIAh p} — QAWAD
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ihp — {H p} 0> ({AIAh p} — QAWAD
kel

-G. Lindblad, Commun. Math. Phys. 48, 119 (1976)

-V. Gorini, A. Kossakowski and E. Sudarshan, J. Math. Phys. 17, 821-5 (1976)



Second quantizatoin (grid):

I = Z I'(x,)c! cn

n-particle sub-system:

?/hpfn — [IA{ p'n.} — 3{f pn} + 21 Z F(CI??:_.)Cn[)nJrlc

-S. S. and S. Kvaal, J. Phys. B 43, 065004 (2010)

-P. Caban et al., Phys. Rev. A 72, 032106 (2005)
-R. Bertlmann et al., Phys. Rev. A 73, 054101 (2006)
-U. Harbola et al., Phys. Rev. B 78, 235309 (2006)
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Second quantizatoin (grid):
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lonization probabilities via the Lindblad equation
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Absorber, I'(x): Manolopoulos-type,
D. E. Manolopoulos, J. Chem. Phys. 117, 9552 (2002)
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Does it work?
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Analyse source term «on the fly» for r>T

x 10

N W B

50

100 150 200 250
Time (a.u.)

OSLO AND AKERSHUS
UNIVERSITY COLLEGE
OF APPLIED SCIENCES




OSLO AND AKERSHUS

UNIVERSITY COLLEGE

OF APPLIED SCIENCES
Analyse source term «on the fly» for r>T

PDI (t — T) — pO(T) + Tr(Punboundpl)

. 2
PDI (t > T) — %Tr(PunboundS[\IJQ])
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Partial widths?
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