View metadata, citation and similar papers at core.ac.uk brought to you by X{'CORE

provided by University of Kentucky

N vl University of Kentucky
UKnowIedge . UKnowledge

Physics and Astronomy Faculty Publications Physics and Astronomy

9-7-2015

Eletron-Helium Laser-Assisted Free-Free Scattering
for Incident Energies from 30 - 200 eV: Effects of
Polarization Direction

B. A. deHarak
Illinois Wesleyan University

Benjamin Nosarzewski
Cornell University

Mahsa Siavashpouri
University of Kentucky

Nicholas L. S. Martin
University of Kentucky, nmartin@uky.edu

Right click to open a feedback form in a new tab to let us know how this document benefits you.

Follow this and additional works at: https://uknowledge.uky.edu/physastron facpub

b Part of the Astrophysics and Astronomy Commons, and the Physics Commons

Repository Citation

deHarak, B. A.; Nosarzewski, Benjamin; Siavashpouri, Mahsa; and Martin, Nicholas L. S., "Eletron-Helium Laser-Assisted Free-Free
Scattering for Incident Energies from 30 - 200 eV: Effects of Polarization Direction" (2015). Physics and Astronomy Faculty Publications.
357.

https://uknowledge.uky.edu/physastron_facpub/357

This Article is brought to you for free and open access by the Physics and Astronomy at UKnowledge. It has been accepted for inclusion in Physics and

Astronomy Faculty Publications by an authorized administrator of UKnowledge. For more information, please contact UKnowledge@lsv.uky.edu.


https://core.ac.uk/display/232580596?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://uknowledge.uky.edu/?utm_source=uknowledge.uky.edu%2Fphysastron_facpub%2F357&utm_medium=PDF&utm_campaign=PDFCoverPages
http://uknowledge.uky.edu/?utm_source=uknowledge.uky.edu%2Fphysastron_facpub%2F357&utm_medium=PDF&utm_campaign=PDFCoverPages
https://uknowledge.uky.edu?utm_source=uknowledge.uky.edu%2Fphysastron_facpub%2F357&utm_medium=PDF&utm_campaign=PDFCoverPages
https://uknowledge.uky.edu/physastron_facpub?utm_source=uknowledge.uky.edu%2Fphysastron_facpub%2F357&utm_medium=PDF&utm_campaign=PDFCoverPages
https://uknowledge.uky.edu/physastron?utm_source=uknowledge.uky.edu%2Fphysastron_facpub%2F357&utm_medium=PDF&utm_campaign=PDFCoverPages
https://uky.az1.qualtrics.com/jfe/form/SV_9mq8fx2GnONRfz7
https://uknowledge.uky.edu/physastron_facpub?utm_source=uknowledge.uky.edu%2Fphysastron_facpub%2F357&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/123?utm_source=uknowledge.uky.edu%2Fphysastron_facpub%2F357&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/193?utm_source=uknowledge.uky.edu%2Fphysastron_facpub%2F357&utm_medium=PDF&utm_campaign=PDFCoverPages
https://uknowledge.uky.edu/physastron_facpub/357?utm_source=uknowledge.uky.edu%2Fphysastron_facpub%2F357&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:UKnowledge@lsv.uky.edu

Eletron-Helium Laser-Assisted Free-Free Scattering for Incident Energies from 30 - 200 eV: Effects of
Polarization Direction

Notes/Citation Information

Published in Journal of Physics: Conference Series, v. 635, Lepton - Atom and Ion, 052045, p. 1.
Published under licence in Journal of Physics: Conference Series by IOP Publishing Ltd.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any
further distribution of this work must maintain attribution to the author(s) and the title of the work, journal
citation and DOL

Digital Object Identifier (DOI)
https://doi.org/10.1088/1742-6596/635/5/052045

This article is available at UKnowledge: https://uknowledge.uky.edu/physastron_facpub/357


http://creativecommons.org/licenses/by/3.0
https://uknowledge.uky.edu/physastron_facpub/357?utm_source=uknowledge.uky.edu%2Fphysastron_facpub%2F357&utm_medium=PDF&utm_campaign=PDFCoverPages

XXIX International Conference on Photonic, Electronic, and Atomic Collisions (ICPEAC2015)

IOP Publishing

Journal of Physics: Conference Series 635 (2015) 052045

doi:10.1088/1742-6596/635/5/052045
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energies from 30 - 200 eV: effects of polarization direction
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Synopsis We report on experiments that examine electron-helium scattering in the presence of an Nd:YAG
laser field of 1.17 eV photons. At each incident electron energy (30, 60, and 200 eV), the laser polarization

direction is varied within a plane perpendicular to the scattering plane.

Watson approximation calculations.

We are examining electron-helium elastic
scattering in the presence of an Nd:YAG laser
field (hv = 1.17eV). The first such laser-assisted
free-free (LAFF) experiments were reported by
Andrick and Langhans in 1976 [1], and Wein-
gartshofer et al in 1977 [2]. Previously, we have
reported results on such processes for incident
energies from 50 — 350 eV for a fixed laser polar-
ization direction [3].

Here, we report on experiments at three in-
cident electron energies (30, 60, and 200 eV),
where the laser polarization direction is varied
within a plane perpendicular to the scattering
plane. Specifically, we vary the polarization from
being approximately parallel to the momentum
transfer direction, to being perpendicular to it,
in 30° increments. We compare our results with
Kroll-Watson approximation (KWA)[4] calcula-
tions.

Of particular interest is the case where the
polarization is perpendicular to the scattering
plane, for which the KWA predicts vanishing
cross section; other workers have found that the
KWA tends to be inaccurate for those cases
where it predicts small cross sections (e.g., [5, 6]).
However, the KWA describes our results within
the experimental uncertainties. A representive
plot of our data and associated calculations is
shown in figure 1.
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Figure 1. Angular distribution of electrons elas-
tically scattered from helium that have emitted a
single photon as a function of laser polarization di-
rection (measured relative to the momentum trans-
fer direction). Bars indicate experimental measure-
ments (plus or minus one standard deviation). The
solid line is a KWA calculation fitted to the data.
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