Journal of Physics: Conference Series

PAPER « OPEN ACCESS

Partial ionization cross sections for positive
fragments produced by electron impact on uracil

To cite this article: S Diskin et al 2015 J. Phys.: Conf. Ser. 635 072057

View the article online for updates and enhancements.

Related content

- Electron Scattering on CN-
A Le Padellec, K Andersson, D Hanstorp
etal

- Duration-Dependent Asymmetry in
Photoionization of H atoms inFew-Cycle
Laser Pulses
Zhang Xiao-Ming, Zhang Jing-Tao, Bai Li-
Hua et al.

- Gross and partial ionization cross sections
in 6-MeV/amu bare-ion collisions with
methane
Y Ohno, T Matsuo, T Kohno et al.

Bringing you innovative digital publishing with leading voices

to create your essential collection of books in STEM research.

This content was downloaded from IP address 149.157.61.225 on 24/08/2018 at 14:55


https://doi.org/10.1088/1742-6596/635/7/072057
http://iopscience.iop.org/article/10.1238/Physica.Regular.064a00467
http://iopscience.iop.org/article/10.1088/0256-307X/23/12/035
http://iopscience.iop.org/article/10.1088/0256-307X/23/12/035
http://iopscience.iop.org/article/10.1088/0256-307X/23/12/035
http://iopscience.iop.org/article/10.1088/1742-6596/163/1/012057
http://iopscience.iop.org/article/10.1088/1742-6596/163/1/012057
http://iopscience.iop.org/article/10.1088/1742-6596/163/1/012057
http://oas.iop.org/5c/iopscience.iop.org/168046305/Middle/IOPP/IOPs-Mid-JPCS-pdf/IOPs-Mid-JPCS-pdf.jpg/1?

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

IOP Publishing

Journal of Physics: Conference Series 635 (2015) 072057

doi:10.1088/1742-6596/635/7/072057

Partial ionization cross sections for positive fragments produced by
electron impact on uracil

S. Diskin®, S. Eden’, and P.J. M. van der Burgt *

- Department of Experimental Physics, National University of Ireland Maynooth, Maynooth, Co. Kildare, Ireland
" Department of Physical Sciences, The Open University, Walton Hall, Milton Keynes, MK7 6AA, United Kingdom

Synopsis Fragmentation of uracil in the gas phase has been studied using low-energy electron impact. Positive
ions have been detected using a reflectron time-of-flight mass spectrometer. Mass spectra have been measured
as a function of electron impact from 0 to 100 eV, and ion yield curves most of the positively charged fragments

have been extracted.

We have measured mass spectra of positive
ions for electron impact on uracil, with electron
energies ranging from 0 to 100 eV in steps of
0.5 eV. lons have been collected and detected
using a reflectron time-of-flight mass spectrom-
eter. Details about the experiment and the data
analysis can be found in [1-3], which present
results obtained for electron impact on cytosine,
thymine and adenine.

A beam of uracil is generated by a resistively
heated oven mounted in an expansion chamber,
and the forward section of the beam effusing
from a capillary in the oven passes through a
skimmer into the collision chamber, where the
beam is crossed by a pulsed electron beam.
Positively charged fragments are mass resolved
and detected using a reflectron time-of-flight
mass spectrometer. LabView based data acqui-
sition techniques are used to accumulate time-
of-flight spectra as a function of electron impact
energy.

lon yield curves for most fragment ions of
uracil have been obtained by fitting groups of
adjacent peaks in the mass spectra with se-
guences of normalized Gaussians.

Tests of the electron beam current have
shown that the current is constant down to 15
eV and decreases to about 60% at 8 eV. Be-
cause all ion yield curves are generated from a
single dataset, and assuming that the detection
efficiency of the reflectron mass spectrometer is
mass independent, above 15 eV the yields of all
fragments are on the same relative scale and are
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comparable. The ion yield curves have been
normalized by comparing the sum of the ion
yields to the average of calculated total ioniza-
tion cross sections. Appearance energies have
been determined for most ions.

Mass spectra, ion yield curves and appear-
ance energies will be presented at the confer-
ence and will be compared with other research
on uracil (see [4-6] and references therein).

The experiment also involves the implemen-
tation and development of a new source design
using a 50 micron straight nozzle with argon
gas acting as the buffer gas [4]. The new design
will improve beam collimation and will enable
formation of small nucleobase-water clusters
when water vapour is introduced into the
source. Other future plans include an investiga-
tion of electron impact on fluorouracil.
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