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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the

University of California.
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D™ formation by charge~transfer collisions of ot in a mc.atal-’VapoArfarge't is -
inter'esti_ng both as a basic. atomic-collision study and as a promising means of
providing intense l)o. atom beams at high encr;;ic‘s for'vp]:lsnm heating and fucling.
Alkali metéls are often used as the target because of their high bt to D™ con-
version efficiencies.! The thick-target D~ yield (equilibrium yield or F.) for
Cs vapor has been previously reportedz. We report here cross sections for electron
capture by D° and electron loss from D~ in collision wi.th Cs vapor, as well as the
D™ equilibrium yield in Cs, Rb, and Na vapors. Our results are in the D ene‘rgy
range O.3—i0 keV.

The quilibriuin yield, Fo.o , was measured by passing a momentum—analyzed beam
. .

of DT through a recirculating metal-vapor (heat—pipe) target. The beam after the

target is analyzed in a transverse electric field; DY and D~ are measured with

. magnetically suppressed Faraday cups, D®. is measured with a pyroelectric detector.

o0 ' .
Our results for F_ in Cs, Rb, and Na vapors are shown in Fig. l. Also shown are

our previous results for Mg and Sr vaporsl.
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. Fig. 1. Equilibriumyield F_ for deuteriumafter passage through thick
targets o cesium, rubidium, sodium, magnesium, or strontium \)a_por._ (All
results are by the present authors.) Maximum uncertainties are *10%.



The cross sections 0,~ and 0., were measured in cesium vapor using the same
apparatus. For Q_o we'used a D beam from a duoplasmatron source; for Op- We
stripped D” in Ar. Results are shown in Fig. 2. The ratio of O, to the sum
of O,. and O_, should give F_ in the 2-state approximation® (assuming ground-
state DO). Our results for Oy~ and O_O give a ratio which is consistent with
our F_ measurements.
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Fig. 2. Charge transfer cross sections ford¥ » D~ (og-) and for D™ ~» pY

-n) in cesium vapor. Solid line, presentresults(absolute uncertainty
35%); dashed line, ref. 3 (renormalized upward by a factor of 2 from
published values); dot—-dashed line, ref. 4; 2-dot-dashed line, ref. 5.
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