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OPERATING EXPERIENCE AND CESIUM RECYCLING ON THE
LASL POLARIZED TRITON SOURCE*

R. A. Hardekopf
Los Alamos Scientific Laboratory, Los Alamos, NM 87545 USA

At the time of the 4th Polarization Conference, the LASL polar-
ized triton source had been in operation for only a few months. A
contribution! ¢y that conference described the overall operation of
the source and the special handling techniques for the tritium gas.
The source has accumulated over 3000 hours of operation in the last
5 years and has producad beams for over 40 experiments, Almost 12
liters of tritium (31,000 C1) have been used,

Of pirticular interest to other Lamb-shift polarized source de-
velopers has been our exporience with asprcts of operation that are
nct upique to tritium handling. This paper will briefly discuss
these systems, amplifying Ref. 1 to which the rcader is referred
for a romplete source schematic and Ref. 2 which also discusses the
calibration of the beam polarizatiop,

A short version of the original® spin-filter was designed to
minimize the overall length and increase the beam solid angle inter-
cepted at the argon cell (see Fig., 1). The field is constant to
within 0.2 Gauss over the 7.5 cm active region of the rf cavity,

In addition to the main coil, which 1s only 20.3 cm long, there are
end colls, trim coils and argon coil, all external to the vacuum
system and powered by a single, highly stable 100V, 10A dc power
supply. A control chass{is, linked by {iher optics to pushbutton
pancls and computer CAMAC control, provides for field reversal,
spin-state sclection, and dc~ and rf-field step functions useful
for quench-ratlo measurements. The rf field control is shown
schematically in Fig, 2,
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housing within the magnetic coils.
The only vacuum system oper- a4 il Dindloss

ating 11 the spin filter and ioni-
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es the charge exchange selectivity

of the ionization process for the metastable state, This problem
would be easily solved for a proton/deuteron source by adding a
small auxiliary pump in this region. The net effect for polarized
tritons is to reduce the polarization to 0.75 - 0.80, and we operate
at only 800V atomic beam energy (in-
stend of a calculated optimum of
1500V) 1in order to attain this per-
formance, thus rcducing souice output
to about 260 nA,

Perhaps the most interesting
technology, judping from the pumber
of Inquirles received, 1s the cesfnum
contalonment and recyel ng procees,
The original ideo for our design came
from M. Bacal and W. Reichelt®, and
the reader i+ referred to that paper
for the theory of cesfum recyel Ing
via capillary action in a wick. Our
desipn differs from theirs not only
in detafils of the supply reservolir
and mount Inp, (sce Flp. 4), but also
in the construction of the canal,
shown In Flg. 5. We have found that
the fabricatton and cleaning proce-
dare Is erftical 1o the successful
uperation of the cell. We start with
type 04 w4 mosa, 250 wires/ anch
with 0.0016 Inci: wire diameter, a 3
ft stalnlens steel pipe of 0,62% Inech
0.7 x 0,035 Inch wall thicknnsa, and
a 0.5%0 Inch O, copper mandr V. The
mesh In sonleally eledned In s ral
solvents and then fired to 9009C in a
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Fig. 5. Cesium cuniel with internal rmesh for
vicring cesiur via capillary force. Canals
are tigrntly clamped irn the copper block on
the reservoir, shown in the figure at left.

Fig. L. Cesium reservoir and canul
ascembly.,

compressing the mesh against the inside of the tube. We then cut to
6 Inch lengths, machine the ends, and drill the cesium entrance hole
in the middie. After vacuum firing again at 900°C to set the mesh,

the mandrel is etched out with a nitric acid solution and the pipes

are again sonically cleaned in solvents. A final firing to 900°C in

vacuum completes the process.

In our experience, the best way to put these cells into opera-
tion Is to heat them to about 150°C after installation in the polar-
ized source. The rescrvoir valve 1s then opened and the reservoir
heated to somewhat above 150°C until cesium can be seen depositing
on surfaces positioned near the ends of the canal, The ends are then
cooled to 289C and the central canal is reduced to operating temper-
ature of about B0°C. 1In some cases we continue to fecd the cell at
a high rate for scveiral hours to fully saturate the wick and then
shut the reservoir valve conmpletely. We have operated for as long
as 4 months with no cesium addition after the initial saturation.

At other times, we have lowered the reservoir temperature Immedi-
ately and fed the canal at a low rate for many hours whiie the
source is operating for experiments, Some cells hove falled to wick
properly, particularly after the source has been idle for several
months, and continuous feed Is necessary to malntain cesfum density,
Even In these cndes, however, the cooled ends greatly reduce cesium
cscape from the canal, and the mesh appears to spread out the con-
densed ceslum and prevent balling up and blockage,
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