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Elastic scattering of low-energy electrons with tetrahydropyran.
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Synopsis In this work we present calculated cross sections for low-energy electron scattering by tetrahydropyran.
We compare our cross sections with previous results for the close-related molecules cyclohexane [1] and 1,4-
dioxane [2]. We also compare our calculated integral cross sections with experimental total cross sections available

in the literature for this molecule [3].

In this work we report calculated cross sec-
tions for elastic scattering of low-energy elec-
trons with tetrahydropyran (C5H;pO) molecule.
We employed the well-stablished Schwinger mul-
tichannel method (SMC) [4] implemented with
pseudopotentials (SMCPP) [5] in the static-
exchange (SE) and static-exchange-polarization
(SEP) approximations for energies up to 30 eV.
We compare our calculated cross sections with
previous results obtained for cyclohexane [1] and
1,4-dioxane [2] molecules, since their geometri-
cal structure are similar. In figure 1 we present
the geometrical structures of the molecules. We
also compare our calculated integral cross sec-
tions with experimental total cross sections avail-
able in the literature for this molecule [3].
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Figure 1. Geometrical structures of tetrahydropy-
ran, cyclohexane and 1,4-dioxane molecules.

Recently we showed that calculated cross sec-
tions for elastic electron collisions with cyclo-
hexane and 1,4-dioxane present some similari-
ties among them [1]. These similarities were
attributed to the geometrical structure of the
molecules. In order to continue this study,
we now compare tetrahydropyran cross sections
with those obtained for the other close-related
molecules. Tetrahydropyran and 1,4-dioxane can
be seen as cyclohexane derivatives, with 1 ou
2 oxygen atoms replacing the CHsy groups. Al-
though the three molecules present similar geo-
metrical structure in the ground state, one should
note that while 1,4-dioxane and cyclohexane do
not have permanent dipole moment, tetrahy-
dropyran has.

In figure 2 we present a comparision between
calculated differential cross sections (DCS) for
elastic scattering of electrons by tatrahydropy-
ran, cyclohexane [1] and 1,4-dioxane [2]. The re-
sults are presented in the SE approximation at
energies between 15 and 30 eV. One can note
that the DCSs are, in general, very similar in
the oscilatory behavior and magnitude, present-
ing big discrepancies at lower angles where the
dipole moment of the tetrahydropyran molecule
increases the cross section abruptly.
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Figure 2. Calculated DCSs, in the SE approxima-
tion, for elastic scattering of electrons by tetrahy-
dropyran, cyclohexane [1] and 1,4-dioxane [2] at en-
ergies 15 eV, 20 eV and 30 eV.
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