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“Dynamical processes in photoionization of atoms and molecules” 

The interaction between photons and isolated atoms and molecules acts as a direct probe for the structure of 
matter at a fundamental level. With the advent of third-generation synchrotron radiation sources, intense 
free electron lasers and table-top high-order harmonic generation based sources, photoionization and relevant 
spectroscopic techniques are becoming ever-more powerful methodology in this regard.  
One of the most intriguing phenomena that occurs during electron emission from atoms and molecules following 
photoionization is the quantum interference effect. When studied in frequency domain, the effect which stems 
from the interference between two different quantum paths reaching the same final destination, can be 
observed in a variety of photoemission processes. A few examples include coherent emission of electrons 
following photoionization of a linear molecule [1-2], diffraction of an ionized electron wave in the surrounding 
molecular potential [3-4], resonant excitation of closely-lying electronic states with equal symmetry and their 
subsequent decay [5] etc. While experimental observation of the quantum interference effect is in itself 
fascinating, it can also be utilized as a means to study photoionization processes in time domain. Over the last 
decade this has evolved into an important interferometric technique [6] for studying electronic motion in 
atoms and molecules on their natural timescale [7]. Two-color pump-probe spectroscopy based on this 
technique has shed light on the dispersion dynamics of electron wave-packets scattered in the atomic 
potential, proving that the photoemission process is not instantaneous [8]. 
In this talk, we will elaborate experimental results from energy-resolved photoemission studies that showcase 
the interference effect. Moreover, we will discuss how the aforementioned interferometric approach can be 
used to study fundamental properties of atoms and molecules in the time-domain 
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