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Ultrafast energy deposition into the condensed phase

'

Electronic excitation

'

Relaxation of a transient non-equilibrium state
on afs-ns timescale

Goal: atomistic description based on first principles



Influence of the electronic system
excitation on crystal lattice stability



Dynamics of the crystal lattice
after femtosecond pulse irradiation
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Electronic density functional
theory



Density Functional Theory
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Density Functional Theory
E[n] =T, [n]+V,[n] + E,.[n] + pdrh(rjv(r)

T.[n]= < BF,

2 dh(r) ah(r‘)

approximations to the exchange-correlation term
LDA, GGA etc.
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T>0: Mermin functional
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0= 1+ explile - ]

() = & 1(b)F ()

Wn] =T,[n] +V,,[n] + W, [n] + dr(riv(r)

Mermin, 1965



Gold: electron DOS (d- and s-electrons)

15 F

10F------

—
Lo -
--
-

DOS, states/eV

|

AU

Au = [Xe] 4714 5d10 gs?

Te=0.1eV

Te=6.0eV


http://en.wikipedia.org/wiki/Xenon

Redistribution of the electron density after the electron
temperature increase

f.c.c. Au




