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The handedness (chirality) of molecular structures has been challenging science for decades. Chirality is
defined as the distinguishability of a system and its mirror image, as illustrated by the left and right hand.
Besides its importance for living organisms, handedness can also be found in fundamental chemical and
physical properties and processes. An important tool for the investigation and control of chirality are circularly
polarized photons since they too possess a handedness. Recently, ultrashort, ultraintense and circularly
polarized light pulses generated by free-electron lasers became available for dynamic chirality studies.
During this project polarization diagnostics as well as temporal diagnostics will be advanced in order to
probe chemical functions on ultrafast timescales in chiral molecules. The method of chiral quantification via
photoionization of inner shell and valence electrons, i.e. photoelectron circular dichroism, is used since it
typically yields much larger effect strength than normal circular dichroism. Transient studies during photolysis
will be performed to observe chiral dynamics. Further, investigation and control of spin originated chiroptical
processes are planned. A better understanding of fundamental processes and charge dynamics in chiral
molecules is of prime importance to facilitate a biologically (and therefore also pharmaceutically) relevant
approach on chirality control via mechanisms of ultrafast charge migration.
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https://www.nature.com/articles/s41467-018-07152-7
https://www.nature.com/articles/s42004-021-00555-6
https://www.nature.com/articles/s42004-021-00555-6
https://journals.aps.org/prx/abstract/10.1103/PhysRevX.10.041056
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