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Theoretical modelling of plasmon-assisted
photocatalysis

Collaboration with Universitd di Padova, Bologna, King's College in London (UK), Lorraine University in Metz (France)
@ Hot-carrier generation and dynamics

@ Novel reaction pathways

@ Enhanced production rate

@ Enhanced product selectivity
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Time-domain QM/continuum approach

Time—dependenT Schrédinger EOM for surface charges
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Real-time smulohons with polarizable continuum model (RT-PCM-NP)
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Theory of open quantum systems

Collaboration with Sorbonne University in Paris and Lorraine University in Metz (France)
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Stochastic Schrédinger equation (SSE)
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@ SSE in Markovian limit
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Stochastic Schrédinger equation (SSE)
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@ Why SSE?

@ Studying decoherence (2DES)

@ Effective dynamics in complex systems
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Strong-field electron dynamics in molecules
under the influence of intense laser pulses:
high-harmonic generation (HHG) spectroscopy

Collaboration with Sorbonne Université (Paris), University of Nova Gorica, CNR in Milan, MPI in Berlin (Germany) and
King’s College in London (UK)

Laser Source: Highly nonlinear optical process
. IR, mid IR
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The Nobel Prize in Physics 2023 was awarded to XUV/Soft-X rays .
Pierre Agostini, Ferenc Krausz and Anne L'Huillier Attosecond Temporal Resolution
"for experimental methods that generate

attosecond pulses of light for the study of electron

dynamics in matter”

P Agostini, F. Krausz and A. L'Huillier, Nobel Prize in Physics, 2023
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Theoretical framework

QUANTUM CHEMISTRY TIME PROPAGATION HHG SPECTRUM
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X-ray spectroscopies using time-domain
quantum chemistry

Collaboration with Elettra and EPFL in Lausanne (Switzerland)
@ Spin-orbit coupling for thiouracil (X-ray absorption)
@ X-ray circular dichroism
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Multiscale simulations for enzymatic reactions

Collaboration with Rita De Zorzi
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Experimental group “DNA nanostructures and
nanotechnologies” at the DSV

Computing Raman spectra & molecular dynamics

Elena Ambrosetti (DSV), Luca Grisanti (CNR)
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Quantum Monte Carlo methods

Collaboration with University of Twente (The Netherlands)
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