ThéMoSiA-RCTF2024 — Rouen, 24-28 June 2024

Ultrafast Hydrogen Migration in a Photoionized Glycine by a
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‘We have theoretically investigated the ultrafast intramolecular hydrogen migration in the glycine molecule ionized
by XUV attosecond pulse train of duration 1.5 fs as experimentally observed by Castrovilli et al.!. Since the
interaction of the pulse with the molecular system leads to ionization, standard quantum chemistry methods used
to describe excited bound states break down and methods which accurately describe electronic continuum states are
in order. We have used the correlated single channel approach as implemented in the Tiresia code? to calculate the
dipole matrix elements, the cross-sections of a singly ionized glycine and the ionization probabilities are evaluated
for a specific attosecond pulse train of duration 1.5 fs used in the previous experiment!. The coupled electron-
nuclear dynamics is described by the Trajectory Surface Hopping (TSH) ® method. We do observe a hydrogen
migration as shown in the snapshots of the TSH dynamics displayed in figure 1. The migrations mostly occur when
the active state reachs the cationic ground state. Further calculations are currently performed using the Heidelberg
Multi-Configurational Time-Dependent Hartree (MCTDH)* package on a linear vibronic coupling model in order
to study coherence effects which lack in the TSH method.
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Figure 1: Snapshots of the geometries during the dynamics showing the hydrogen migration .
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