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Demonstration of the Runge Gross theorem
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two different potentials will generate two different densities

provided that the divergence does not vanish
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E Runge and Gross, Phys. Rev. Lett. 52, 997 (1984)
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@ No variational principle
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(local in space and time) functionally non-local

non-interacting v-representability
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s R.van Leeuwen, Phys. Rev. Lett. 82, 3863 (1999)
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Approximations

® Adiabatic VA[n(r',1))(r, 1)

o ALDA w1 = vien(r, 1) = < [neks(n)]

o AGGA
@ Orbital dependent

n=n(r,t)

@ non-adiabatic (few examples like Vignale Kohn)
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Time evolution operator

second-order differencing Taylor expansion
Crank-Nicholson implicit midpoint .

. p p Chebychev polynomials
predictor-corrector
splitting techniques Lanczos iterative scheme

Magnus expansion
agnus €xpansio B Castro et al. Lect. Notes Phys. 706, 197 (2004)

exponential midpoint
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Time resolved |
X-ray Crystallography
of a protein

E Schotte et al. Science 300, 1944(2003)
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Q

| | | -
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|5 C.Ullrich et al., J. Phys. B: At. Mol. Opt. Phys. 30, 5043 (1997)



Time Dependent ELF

ELF(r,t) = ‘ 4 n(r,t) 2 n(r,t)
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@ T. Burnus, M. A. L. Marques, and E. K. U. Gross, Phys. Rev. A 71, 010501(R) (2005)
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@ T. Burnus, M. A. L. Marques, and E. K. U. Gross, Phys. Rev. A 71, 010501(R) (2005)



One—particle operator
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Some observables

Glt)i= /rn(r,t)dr

Photo-absorption cross section




Some observables

Photo-absorption Cross section
My (t) = / r' Vi (r)n(r,t)dr  Multipoles

L= f thi(r, )i(r x V).4i(r,t)dr  Angular Momentum

)
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Photo-absorption Cross section

Benzene GFP
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Photo-absorption Cross section
Benzene GFP
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Absorption of cycloplatinated helicenes
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Absorption of cycloplatinated helicenes
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