
29th International Scientific Conference of Young Scientists and Specialists
(AYSS-2025)

Contribution ID: 1929 Type: Oral

Chiral asymmetry in elastic scattering of vortex
electrons by molecules
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Photoelectron circular dichroism (PECD) [1] is a well-known phenomenon resulting in asymmetry in the an-
gular distribution of photoelectrons produced in the ionization of randomly oriented chiral molecules in a gas
by circularly polarized light relative to the direction of light propagation. Recent advances have extended this
concept to vortex electrons, where the ejected photoelectron has a certain projection of its angular momen-
tum on a given vortex axis [2].
We consider an elastic scattering of vortex electrons by chiral molecules. Using an exact theoretical frame-
work implemented for the zero-range potential model [3] of a chiral D-glyceraldehyde molecule (C3H6O3),
we demonstrate that the angular distribution of scattered electrons depends on the handedness of both the in-
cident electron vortex and the target molecule. This effect persists after averaging over molecular orientations
and is absent in conventional plane-wave electron scattering. The predicted chiral asymmetry is quantitatively
described by the coefficients bmL (θq), which determine the observable orientation-averaged angular distribu-
tion of the scattered electrons:⟨
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L (θq)PL(cos θr),whereθq is the vortex opening angle and θr is the scatter-

ing angle of the outgoing electron. Specifically, for a chiral molecule, the relation b̃mL (θq) = b−m
L (θq) holds,

where b̃mL denotes the coefficients for the enantiomer. This relation leads to a measurable difference in the dis-
tribution of scattered electrons for vortices with opposite orbital angular momentum projections. Our result
suggests that scattering of vortex electrons could provide a new method for studying the electronic structure
and properties of chiral materials.
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