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Electrons in chiral molecules move in left- or right-handed electromagnetic fields which 

are generated by the spatial arrangement of the nuclei. Chirality in the electron cloud is 

not only induced by the nuclear skeleton but also by interactions among the electrons 

and between electrons and individual nuclei. This kind of interaction is mediated by the 

weak force which is the only fundamental force in nature that is known to distinguish 

between left and right. Moreover, chirality can be induced in achiral systems by 

excitation with chiral projectiles such as circularly polarized electromagnetic radiation 

or spin polarized electrons. Both, the chirality that is induced by the electron-electron 

and electron-nucleus interactions and the chirality that is induced by chiral projectiles 

originate in the electronic system and may subsequently be transferred to the nuclear 

arrangement. The interplay between the chirality of the electron shell and the chirality 

of the nuclear arrangement in molecular systems has hitherto not been studied very 

intensely.  

 

Recently, a newly formed collaboration comprising experimental and theoretical 

physicists and chemists from the Universities of Darmstadt, Frankfurt, Giessen and 

Kassel has received substantial funding from the German Federal State of Hesse for the 

investigation of the Electron Dynamics of CHiral systems. Spearheaded by the 

University of Kassel, the ELCH consortium [1] set out to perform detailed 

investigations of small chiral neutral and electrically charged molecules (e.g. CHBrClF) 

using different types of chiral probes i) synchrotron radiation, ii) high-power laser 

pulses, and iii) spin polarized particles (electrons).  

 

In my talk I will introduce the scientific objectives of the ELCH collaboration and 

discuss selected future experiments such as dissociative recombination of chiral 

molecular ions with spin polarized electrons. 
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