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Synopsis The total cross section for single electron-impact ionization and the integral elastic cross section for electron scat-
tering from dimethylamine have been calculated using the binary-encounter-Bethe model and the independent atom method,
respectively.

In the present work we have theoreti-
cally studied elastic electron scattering from
dimethylamine, (NH(CH3)2), and positive ion-
ization of this molecule by electron impact.

Figure 1. Geometry of the dimethylamine molecule.

The integral elastic cross section has been calcu-
lated using the independent atom method [1] for elec-
tron energies ranging from 30 eV to 3 keV. The inter-
action between scattered electron and dimethylamine
molecule has been described by a static-polarization
model potential. The total cross section for the sin-
gle electron-impact ionization has been derived using
the binary-encounter-Bethe (BEB) model [2] for en-
ergies between the ionization threshold up to 3 keV.
All physical quantities necessary in the BEB calcula-
tions have been obtained for the ground state of the
geometrically optimized molecule with the Hartree-
Fock method using Gaussian code [3] and Gaussian
6-311G+(d,p) basis set. The valence orbital ener-
gies have been calculated with OVGF method imple-
mented in Gaussian.

In figure 2 the calculated elastic and ion-
ization cross sections are shown. Predicted to-
tal cross section, estimated as the sum of elastic
and ionization cross sections is also shown. Al-
though this approach seems to be rather crude,
we expect that the total cross section estimated

this way will be quite satisfactorily to within
±10%. This expectation is justified by the re-
sults of our previous calculations which reproduced
the experimental intermediate-energy data success-
fully for a variety of complex molecular targets [4].
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Figure 2. Calculated cross sections for electron im-
pact ionization and elastic scattering for dimethylamine
molecule. Total cross section is obtained as the sum of
these partial cross sections.

This work has been partially supported by the
Polish Ministry of Science and Higher Education.
The authors acknowledge the Academic Computer
Centre in Gdansk (TASK) for the Computational
Grant.

References

[1] N. F. Mott and H. S. W. Massey 1965 The Theory of
Atomic Collisions Oxford University Press

[2] W. Hwang, Y. K. Kim and M. E. Rudd 1996 J. Chem.
Phys. 104 2956

[3] M. J. Frisch et al 2003 GAUSSIAN 03, Revision B.05
Pittsburgh: Gaussian

[4] Cz. Szmytkowski, A. Domaracka, P. Możejko and E.
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