A molecular movie of Interatomic Coulombic Decay in NeKr

Florian Trinter* ', Tsveta Miteva', Miriam Weller*, Sebastian Albrecht*, Alexander Hartung*,
Martin Richter*, Joshua Williams*, Averell Gatton”, Bishwanath Gaire®, Thorsten Weber”,
James Sartor®, Allen Landers®, Ben Berry®, Vasili Stumpf’, Kirill Gokhberg’, Reinhard Dérner*, and
Till Jahnke* >

" Institut fiir Kernphysik, Goethe-Universitit, 60438 Frankfurt am Main, Germany
T Theoretische Chemie, Physikalisch-Chemisches Institut, Universitit Heidelberg, 69120 Heidelberg, Germany
# Lawrence Berkeley National Laboratory, Chemical Sciences Division, Berkeley, California 94720, USA

3 Department of Physics, Auburn University, Auburn, Alabama 36849, USA
& . R. Macdonald Laboratory, Department of Physics, Kansas State University, Manhattan, Kansas 66506, USA

Synopsis Interatomic Coulombic Decay in mixed NeKr dimers has been measured time-resolved and the nuclear

dynamics of the decay have been investigated.

During the last 15 years a novel decay
mechanism of excited atoms has been discov-
ered and investigated. This so called “Intera-
tomic Coulombic Decay” (ICD) [1,2] involves
the chemical environment of the electronically
excited atom or molecule: the excitation energy
is transferred to a neighbor of the initially excit-
ed particle usually ionizing that neighbor. It
turned out that ICD is a very common decay
route in nature as it occurs across van der Waals
and hydrogen bonds. The time evolution of ICD
is predicted to be highly complex, as its effi-
ciency strongly depends on the distance of the
atoms involved and this distance typically
changes during the decay.

Here we present a direct measurement of the
temporal evolution of ICD using a novel exper-
imental approach [3] as well as theoretical re-
sults. The results show the evolution of the vi-
brational wavepacket of a NeKr dimer during
the decay. So we gain insight into the complex
behavior of ICD in the time domain.

Figure 1 shows the norm of the wavepacket
as a function of the IC-decay time, i.e. temporal
behavior of the survival probability of the in-
termediate state prior to ICD. Two photon ener-
gies as well as theory are included. The data
points are extracted from two datasets employ-
ing two different photon energies in order to
access different decay times: for the black
points a photoelectron kinetic energy of
120 meV was chosen while the red points be-
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long to a dataset with a photoelectron energy of
200 meV.

The newest status of the experimental and
theoretical results including recapture of the
photoelectron in case of very strong Post Colli-
sion Interaction will be presented.
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Figure 1. Results: Norm of the wavepacket as a
function of the IC-decay time, i.e. temporal behavior
of the survival probability of the intermediate state
prior to ICD.
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