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Nondipole Effects in Chiral Molecules Measured with Linearly Polarized Light 
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§ Department of Physics and Astronomy, Molecular and Condensed Matter Physics, Uppsala Universitet, Uppsala,

   Over the past two decades, it has been 

demonstrated that higher-order corrections to the 

dipole approximation are necessary for the 

description of light-matter interactions in the soft 

x-ray range. These so-called ‘nondipole effects’ 

present themselves as asymmetries in the angular 

distributions of photoelectrons. Chiral molecules, 

known to have asymmetries in photoelectron 

angular distributions when exposed to circularly 

polarized light, have been proposed to demonstrate 

a chiral-specific nondipole effect when exposed to 

linearly polarized light[1]. This chiral-specific 

contribution to the angular distribution of 

photoelectrons is characterized by the parameter ε, 

which introduces a “twisting” of the angular 

distribution in the plane containing the polarization 

and perpendicular to the incoming photon 

propagation. This study presents ε(hν) values, as 

well as the conventional angular distribution 

asymmetry parameter β(hν), for C 1s 

photoemission from both (R)-Camphor and (S)-

Camphor, in the range of 5-50eV above the C 1s 

threshold. 

   The measurements were performed using 

electron time-of-flight (TOF) spectroscopy at the 

Advanced Light Source (ALS) at Lawrence 

Berkeley National Lab (LBNL) in Berkeley, CA. 

   The individual parameter values with respect to 

photon energy are presented in figures 1 and 2, 

respectively. The large difference in ε(hν) between 

enantiomers implies a new form of linear 

dichroism. 
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Figure 1. The anisotropy parameter β(hν) for C 1s 

photoemission from (R)-Camphor and (S)-Camphor 

Figure 2. The chiral nondipole paremeter ε(hν) for C 

1s photoemission from (R)-Camphor and (S)-Camphor 
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Synopsis: We present the first-ever measurement of nondipole chiral angular distribution parameters for C 1s 

photoemission from each enantiomer of camphor in the photon energy range 296-343eV using linearly polarized 

light. The angular distribution parameters are determined to be enantiomer-specific, suggesting a new form of 

linear dichroism. 
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