MISSOURI
E Missouri University of Science and Technology

Scholars' Mine

Physics Faculty Research & Creative Works Physics

01 Sep 2015

First Evidence of Interference Effects in the lonization of N2
Molecule

Zehra Nur Ozer
Hari Chaluvadi
Mevlut Dogan

James Colgan

et. al. For a complete list of authors, see https://scholarsmine.mst.edu/phys_facwork/1541

Follow this and additional works at: https://scholarsmine.mst.edu/phys_facwork

b Part of the Physics Commons

Recommended Citation

Z. N. Ozer et al., "First Evidence of Interference Effects in the lonization of N2 Molecule," Journal of
Physics: Conference Series, vol. 635, no. 7, Institute of Physics - IOP Publishing, Sep 2015.
The definitive version is available at https://doi.org/10.1088/1742-6596/635/7/072071

This Article - Conference proceedings is brought to you for free and open access by Scholars' Mine. It has been
accepted for inclusion in Physics Faculty Research & Creative Works by an authorized administrator of Scholars'
Mine. This work is protected by U. S. Copyright Law. Unauthorized use including reproduction for redistribution
requires the permission of the copyright holder. For more information, please contact scholarsmine@mst.edu.


http://www.mst.edu/
http://www.mst.edu/
https://scholarsmine.mst.edu/
https://scholarsmine.mst.edu/phys_facwork
https://scholarsmine.mst.edu/phys
https://scholarsmine.mst.edu/phys_facwork/1541
https://scholarsmine.mst.edu/phys_facwork?utm_source=scholarsmine.mst.edu%2Fphys_facwork%2F1541&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/193?utm_source=scholarsmine.mst.edu%2Fphys_facwork%2F1541&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.1088/1742-6596/635/7/072071
mailto:scholarsmine@mst.edu

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

IOP Publishing

Journal of Physics: Conference Series 635 (2015) 072071

doi:10.1088/1742-6596/635/7/072071

First Evidence of Interference effects in the ionization of N, molecule
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Synopsis We will present an experimental and theoretical investigation of triple differential cross sections for electron-
impact ionization of nitrogen molecules at intermediate energies. A discussion of interference effects contained in the
theoretical and experimental interference factors will be presented.

Double slit experiments with light depict the
fundamentally probabilistic nature of quantum
mechanical phenomena. The interference effects
for quantum particles can be seen in triple
differential cross sections (TDCSs) for electron
impact ionization of diatomic molecules.
Observation of such effects helps provide a
detailed understanding of collision-induced
reactions. The existence of Young-type
interference patterns was recently observed in
the ionization of diatomic molecules [1-2] and
theoretically supported by calculations obtained
using a molecular distorted-wave model.
Evidence for double-slit interference effects was
recently found for electron-H, scattering [3-5].
Although there have been several experimental
attempts to find double-slit interference effects
for electron-N, scattering, no experimental
evidence had been found in prior work [6-8].

The I-factor, which is the ratio of molecular
and atomic cross sections, represents a better
test for interference than looking directly at the
TDCS since it is not clear how interference
effects will be manifested directly in the cross
sections. In this work, we report a study
looking for evidence of Young’s double-slit
interference in (e,2e) ionization of N, (354) by
looking at the I-factor which, in this case, is the
ratio of the molecular N, cross sections divided
by the atomic nitrogen N cross sections [9].
Similar to the H, study, we do not have
experimental data for ionization of atomic N.
In this case, we use theoretical N cross sections
calculated in the M3DW (molecular 3-body dis-
torted wave) approximation as the denominator
for both experiment and theory (as has been
routinely done for heavy particle scattering
[1.2]).

We compared experimental and theoretical
(e,2e) cross sections and I-factors for

intermediate energy electron-impact ionization
of the N, molecule in the scattering plane. We
found reasonably good agreement between the
theoretical M3DW TDCS results and
experiment. We will discuss the evidence for
Young’s double-slit interference in (e,2e)
ionization of N, (3oy) at intermediate energies
by looking at the I-factor during the conference.
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