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Abstract Adiabatic Motion Around Coln

In solving the time-dependent Schrodinger equation for a coupled electron-nuclear system, we study the mo-

tion of wave-packets in a model which exhibits a conical intersection (Coln) of two adiabatic potential energy population in adiabatic states

surfaces. Two different situations are studied. In the first case, an efficient non-adiabatic transition takes place 1 R [ | ! [ i

while the wave packet passes the region of the Coln. It 1s demonstrated that during these times, the nuclear E [a.u]
probability density retains its Gaussian shape and the electronic density remains approximately constant. Sec- L i

ondly, a dynamics 1s regarded where non-adiabatic transitions do not take place, and the nuclear dynamics 08 -0.26
follows a circle around the location of the Coln. During this motion the electronic density is shown to rotate. - 0.28
The comparison to the Born-Oppenheimer nuclear dynamics reveals the geometrical phase being associated _% 0.6 I e N h
with the circular motion. This phase 1s clearly revealed in the time-dependence of autocorrelation functions and a ai=te 2 03
the resulting spectra obtained from the two calculations. 8 0.4 - N e
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e () - 5.5 fs: Nuclear wave packet circles Coln. Electronic density rotates as nuclear density rotates
Pnuc(R, 1) = f lur(r, R, .\,')l2 dr around Coln. Electronic density shows a change in character from py to py-type.
) on(R, 1) = f lu(r, R, r)|2 dr e 7 - 12 fs: Nuclear wave packet continues to circles Coln. Electronic density rotates further and shows
Pel(r, 1) = f Y(r, R, )" dR a change in character from py to —p-type again.
V(r, 1) =V(r, R(t)) e BO-density is identical to exact density.
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¢ Passing the region of the Coln the nuclear Gaussian wave-packet retains it’s shape.

¢ Efficient population transfer between adiabatic electronic states in the region of Coln. Refel‘ences
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