Journal of Physics: Conference
Series

PAPER « OPEN ACCESS You may also like

Handling the Functional Features of

Electron impact ionization of pyrimidine: differential = cceieraior Componens Using 150 ces

. Situation Features
and total cross sections B Nicquevert and F Rey

- Black holes, gravitational waves and

. . . fundamental physics: a roadmap
To cite this article: L Mouawad et al 2020 J. Phys.: Conf. Ser. 1412 152073 Abbas Askar, Chris Belczynski, Gianfranco

Bertone et al.

- Optimalization of Smart Technologies in
Improving Sustainable Maritime

Transportation

View the article online for updates and enhancements.

Antoni Arif Priadi

@ N =y DISCOVER
i = how sustainability

The - : intersects with

EleCtSrggg%f/niC&“ electrochemistry & solid

Advancing soid state & state science research

electrochemical science & technology

This content was downloaded from IP address 3.18.220.243 on 07/05/2024 at 11:20


https://doi.org/10.1088/1742-6596/1412/15/152073
https://iopscience.iop.org/article/10.1088/1742-6596/2687/7/072028
https://iopscience.iop.org/article/10.1088/1742-6596/2687/7/072028
https://iopscience.iop.org/article/10.1088/1742-6596/2687/7/072028
https://iopscience.iop.org/article/10.1088/1361-6382/ab0587
https://iopscience.iop.org/article/10.1088/1361-6382/ab0587
https://iopscience.iop.org/article/10.1088/1755-1315/972/1/012084
https://iopscience.iop.org/article/10.1088/1755-1315/972/1/012084
https://iopscience.iop.org/article/10.1088/1755-1315/972/1/012084
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsvx7eg8vyCky5n4ck_z03CzRrESYw0oPWhpLxA3f27kpr3erT-GdHlibXSZ2vChK3eFGYgTQQNFBZpyGHk0etj3BCGKGBxFMa_ZkWGZFFbT8KMKJpi6ozpSroB5ejhdUrdNB7CKCS2abGGD38eLfeTViImuuB-2fg1D32K0Kvpvw69uN_FPQgjMpngbeIgb1oaLor6ToME3JrzOcTKeN4575eSqNZtFlnMG2TValaN_CG_LaJv8OGKnNuZBqraWAmAsfPJOLbYfC7ehUA1aVS5E2TF5tGoUrpVXQloCVsFaDZ3CvvxZciMqEvdOQVn5cyLYWz_eU25byK2Xo3El64tDaYejRg&sig=Cg0ArKJSzCHdKdPB5bhg&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

ICPEAC2019 IOP Publishing
Journal of Physics: Conference Series 1412 (2020) 152073 doi:10.1088/1742-6596/1412/15/152073

Electron impact ionization of pyrimidine: differential and total cross
sections

L Mouawad!*, P -A Hervieux!f, C Dal Cappello?, J Pansanel®, V Robert? and Z El
Bitar?

!Université de Strasbourg, CNRS, IPCMS UMR 7504, F-67000 Strasbourg, France
2Université de Lorraine, CNRS, LPCT UMR 7019 , F-57000 Metz, France
3Université de Strasbourg, CNRS, IPHC UMR 7178, F-67000 Strasbourg, France
4Université de Strasbourg, CNRS, Laboratoire de Chimie Quantique UMR. 7177, F-67000 Strasbourg, France

Synopsis  We provide theoretical cross sections for the ionization of pyrimidine by electron impact. The
theoretical framework is based on a quantum approach making use of particular tools to overcome the computing
challenges. The developed methodology allows to determine not only the total but also the triple, double and
simple differential cross sections. This approach was previously used to calculate the triple differential cross
sections of many molecules. Here, we demonstrate that it can be used to calculate more integrated cross sections
of a molecule of biological interest: pyrimidine.

Providing cross sections for the electron im- portant information about the molecular orbital
pact ionization of biological molecules has be- structure. Figure 1 shows that the cross sec-
come an urgent requirement for valid investiga- tions calculated with the DW model are in better
tions of particle interactions within the biolog- agreement with the experimental data.

ical medium. Due to the lack of cross section
data for complex biological molecules, interac-
tion cross sections with water are often used to
model interactions in living tissue. However, re-
cent studies show that using water to mimic bi-
ological systems is not quantitatively correct [1].
We propose a methodology to calculate differen-
tial and more integrated cross sections for the
ionization of biologically relevant molecules by
electron impact [2, 3]. It is based on a distorted
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wave model (DW) within the framework of the 0 60 120 180 240 300 360
First Born Approximation. We show here the re- EjECtegd (eollec“o” angle

sultant cross sections for pyrimidine: a structural e

unit of DNA and RNA bases thymine, cytosine

and uracil. In figure 1 we compare the triple Figure 1. Summed TDCSs for the electron ioniza-
differential cross sections (TDCS) obtained with tion of pyrimidine orbitals 10a, 1b; and 6bs calcu-
the present model (solid line) to those computed lated with the DW (solid line) approach, compared
using the orientation averaged molecular orbital to OAMO TDCSs (dashed line) and experimental

(OAMO) approximation (dashed line) and the data (solid circles) from [4].

experimental data from [4]. The OAMO approx-
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