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Synopsis We present experimental differential elastic scattering cross sections (DCSs) for low energy electron
scattering from benzonitrile along with integral and momentum-transfer cross sections that are determined from
these DCSs. The measurements of DCSs are obtained using the relative flow method with helium as the standard
gas, in a crossed electron-molecular gas beam arrangement. Our measurements are made at incident electron

energies in the range of 1 — 30eV and scattering angles in the range of (10°-130°).

Recently, in many previous theoretical and
experimental electron collision studies the molec-
ular targets containing a ring structure were of
great interest due to its relevance in many fields,
i.e. medicine, biology and bio-physics [1]. In
present work we focus on providing the experi-
mental insight into integral cross sections (ICSs)
and momentum transfer cross sections (MTCSs)
for benzonitrile.

This aromatic organic compound is a phenyl
group bonded to a cyanide group (see figure).
Such configuration, where a triple CN bond is
present is very interesting from electron-molecule
interaction point of view in terms of electron at-
tachment to a system different from a C=C bond
commonly found in organic compounds.

Our apparatus consists of a high energy-
resolution electron gun/analyzer system, both
are equipped with double hemispherical energy
selectors to provide well-defined electron beam
energy profiles and finesse. Typical electron cur-
rents ranged around 19-26 nA, with a correspond-
ing energy resolution of between 40 and 55meV,
full width at half maximum. The experimental
setup is located in a magnetically shielded vac-
uum chamber with a base pressure of 1078 torr.

In order to evaluate ICSs and MTCSs for ben-
zonitrile we performed series of measurements
of elastic differential cross section (DCS) for a
range of scattering angles (10°-130°) and ener-
gies (1eV to 30eV). ICSs and MTCSs were cal-
culated from the measured DCS by extrapolating
the DCS to 0° and 180° and applying standard
numerical integration methods to them. Each
DCS set was extrapolated to 0° and 180° by a
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polynomial curve [2]. The present results are pre-
sented in Fig. 1; both the behavior of the elastic
ICSs and MTCSs, indicate a possible resonance
located around 3.5 eV.

Benzonitrile CgHs(CN)
N
=

400
350
300
250
200
150
100

1CS (1076 em?)
L L B B B R
PO T T T T N

——e

80
70
60
50
40
30
20

MTCS (1078 em?)

t i

0 5 10 15 20 25 30
Electron energy (eV)

Figure 1. ICSs and MTCSs for elastic electron
scattering by benzonitrile.
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