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One of the authors has previously observed [1], in a study of the glow
produced by the collisions Nat + Ne -+ Nat + Ne¥*, regular oscillations of the
excitation function of two resonant lines of the helium atoms. At sodium ion
energies from 0.2 to 11 keV, eight maxima, equidistant in the reciprocal rela-~
tive-motion velocity, were observed. The observed oscillations were attributed
o interference between the excitation channel and the charge-exchange channel
adjacent to it in energy, both channels being coherently excited in the Na
+ Ne collisions. The interference of the states in such a case is the conse-
quence of the additional interaction of two quasimolecular terms when the
particles move apart. This interaction is the result of either intersection
of the terms [2] or their very close approach [1] at a large internuclear dis-
tance. It was noted in [1] that in such a case the oscillations in the two
inelastic channels in question should be in antiphase.

We report here experimental data which, in the authors' opinion, represent
one more case wherein singularities, due to interference of two states when the
particles move apart, have appeared in the total cross sections of two inelas-
tic channels.

We measured the intensities Qi1 of the He I resonance line (A = 584.3 ﬁ)
excited in the reaction

Na+ 4+ He - Na* + He(2p'P0 ) - 21,22 eV, (1)

The measurements were made in the 1 - 13 kV energy range. The experimental
setup and the procedure used to investigate the spectral lines lying in the
region of the vacuum ultraviolet are described in [3, 1]. The points on the
figure represent the values of Qi1 in units of the reciprocal velocity of the
relative motion of the colliding partners. It is seen from the figure that the
positions of the three maxima on the curve are approximaftely equidistant, the
distance between the extrema being Av=! = 1.2 x 10~® sec/cm. The dashed curve
represents Maurer's prewar results [4] on the measurement of the cross _section
Q2 for the excitation of the yellow doublet of sodium Na I (5890/5896 2) in the
process of charge exchange of Nat ions on He atoms

Na* +He » Na* (3p2 P/, 3,,) + Het - 2155 eV. (2)

It should be noted that at low energies (large values of v~! in the figure) the
details of the relative course of the cross section Q2 might have been omitted
by Maurer, since he used a photographic registration procedure, and the meas-
urements were made with appreciable intervals between the energy values. The
relative course of the excitation function of the doublet lines can be regarded
as rellably established in the region of the extrema (i.e., at Nat ion energies
above 5 keV, v-! < 5 x 107% sec/cm. The absolute values of Qp were obtained in
[4] by comparing the summary intensity of the yellow doublet with the then-
known value of the cross sectlon for the excitation of the 5876-A He I line by
electron impact.
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7 The authors of the present arti-
,/‘"-f,”-u“z cle propose that the structure of
e both curves shown in the figure is
" noN due to interference of the two in-
\ elastic channels of the reactions (1)
\ and (2). This conclusion is based
e \ 20 on the results of a theoretical paper
h \ ’ submitted to Zh. Eksp. Teor. Fiz.
I \ (8ov. Phys.-JETP) by Ankudinov, Boba-
il (O] \ shev, and Perel'. That paper con-
/ \ siders the simplest model of colli-
. \ ) slon of two atomic particles, lead-
N\ ing to oscillation of the total cross
\ sections of two inelastic processes
< j with a large resonance defect. It
S~ was assumed in the model that when
' p— the two atomic particles come close
! J 1 0" wien/sec together the term of the ground state
of the system intersects in succes-
sion two vacant energetically-adjacent terms of the quasimolecule. After popu~
lation of the terms in accordance with the Landau-Zener scheme, their addi-
tional interaction at a large internuclear distance, resulting from the inter-
section or very close approach of the terms, was considered. Expressions were
obtained for the amplitude, the period, and the phase of the oscillations. It
was established that under certain conditions the oscillations are harmonic in
the reciprocal velocity, and that the oscillations in both channels should be
in antiphase when only two terms interact. Indeed, the extrema observed on
both curves (see the figure) are in antiphase, and the distance between extrema
on the curve for the reaction (1) (Q1) 1s approximately equal to the distance
between the maximum and the minimum of the cross section Q.
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In this case we can estimate the absolute value of the cross section for
the excitation of the 584.3—% He I line, assuming that the oscillating compo-
nents of the cross sections Qi1 and Q: are equal. Using the absolute values of
Q2, we obtain an estimate for the value of Qi at the maximum, Q3 = 7 x 10~1°
em? at an Nat ion energy 11.5 keV (v=! = 3.25 x 10~® cm/sec, uv?/2 = 1.7 keV,
where U is the reduced mass of the colliding particles).

The authors are grateful to Professor V.M. Dukel'skii for constant inter-
est in the work and to V.A. Ankudinov for useful discussions.
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One of the direct methods of increasing the power of coherent radiation of
an injection semiconductor laser (SL) 1s to increase the area of the p-n junc-
tion involved in the stimulated-emission process, elther by synchronizing the
oscillations of several coupled SL [1 - 4], or by increasing the length L of
the Fabry-Perot resonator. In the latter case the phenomenon of gain satura-
tion limits L to a value of the order of the saturation length Ls. In the
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