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Anisotropy of Formation of the Excited Hydrogen Atom
Produced by Low-Energy Electron Impact on HCl

Morihide HIGO and Teiichiro OGAWA

The Balmer-g line excited by low-energy electron impact (25-30eV) on HCl has been
measured at angles of 55° and 90° with respect to the electron beam by using a high re-
solution (0.033 A) Fabry-Perot interferometer. The translational energy distribution of
H*(n=4) has been obtained through the analysis of its Doppler line shape. Differences
of the two spectra and two distributions observed at 55° and 90° indicate that there is aniso-
tropy of the spectrum and, thus, in the motion of the excited hydrogen atom. The high
resolution spectroscopy on the electron-molecule collision has been known to give useful
information on the mechanism of the dissociative excitation of a molecule; the present
finding indicates the importance of the measurements of the angular dependence for the

low electron energy near threshold.
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Fig. 1. Schematic diagram of the
collision chamber.

a) filament, b) electrode, «¢) electrode,
d) electromagnet, e) multichannel nozzle,
f) needle valve, g) suppressor electrode,
h) tareet electrode. '
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Fig. 2. Schematic diagram of the
optical detection svstem.
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Fig. 3. A typical spectrum of a low
pressure Cd lamp (4799A).

Finess: 100, .
Optical resolution: 0.024A.
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Fig. 4. Dependence of emission inten-
sities of Balmer-g radiation on
the electron-beam current and
on the pressure in the collision
chamber.
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Fig.‘ 6. High resolution spectra of the Balmer-g line observed at
55° and 90° with respect to the electron beam.
Electron energy: 25eV, Optical resolution: 0.033 A,
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Fig. 7. Transltational energy distributions of H*(n=4) produced
by low-energy electron impact on HCL
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