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A time-of-flight technique has been developed for the study of the velo-
city dependence of the cross section for Penning ionization of D atoms by me-

tastable e atoms :

He (2!5) + D — He (1's) + DT + e
He (235) + D — lle (1’5) + DY v e’

* . . .
The samc apparatus as in Ref. 1 (study of Hle® + Ar interaction) is uscd,
The D atoms are produced in a r.{, discharge operating at 260 MIIz; the
atoms are thea slowxd down by passing them through a small cylinder at the

room temperature, The degrec of dissociation of D, molecules measured in

2

the experiment is roughly 70-80%. The D atom beam enters the interaction
chamber; Penning ions produced by the collisions of He (215) or He (23S)
with D atoms are mass-analyzed and counted.

In the case of a short gate function and a siowlyvarying cross section,

+1p (7) / N* (T) for the
. L ) P&, ’
same flight path is given by : Ouis (1) + 5_;. (-1) foo-é“, (7"’2 /1/.
O ess is the effective cross section given by St (v) =f )\{/&. g (VE)O‘(\’,,_)
— [-4
dv, where V= N -V, is the relative velucity and g <Vt) is the density

the ratio of the :on signal to the metastable signal N

distribution of the D at om velocities.

The velocity dependence of the penning ionization cross section of D
atoms by Hc(ZIS) is shown in Fig. 1,

Also, the first results show that penning ionization cross section for
the reaction He(ZIS) + D is much larger than the cross section for Ile (23S)+ D,
This resuit for the ratio of the cross sections is in better agrcement with the
theoretical predictions of Cohen and Lane /2/ than with the predictions of
Fujiiand al, /3/.
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Fig, 1 : Effective Penning ionization cross section for

lle(ZlS) + D interaction. v is the velocity of [e™ atoms,

present experimental O;‘if(v) cross Section: a
smooth curve has been drawn through about 200 points ;

typical error bars are shown,
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