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OPERATING EXPERIENCE AND CESIUM RECYCLING ON THE

LASL POLARIZED TRITON SOURCE*

R. A. Hardekopf
Los Alarnos Scientific Laboratory, Los Alamos, NN 87545 USA

At the the of the 4th Polarization Conference, the LASL polar-
ized triton source had been in operation for only a few months. A
contrlbutionl to that conference described the overall operation of
the source and the special handling techniques for the trltium gas.
The source has accumulated over 3000 hours of operation in the last
S ycara and has produczd beams for over 40 experiments. Almost 12
liters of tcitium (31,000 cl) have been u~~d,

Of p~rticular interest to other Lamb-shift. polarized source de-
velopers has been our experience with aspects of operation that are
net uniq~e to tritSum handling. This paper will briefly discuss
Hi&e syszerna, amplifying Ref. 1 to which the reader is referred
for n complete source scl)ematic and Ref. 2 which also discusses the
calibratio~ of the beam polarization.

A short version of the origina13 spin-filter waa designed to
minimize the overnll length and increase the beam solid angle inter-
cepted at the nrgon cell (Ye~ FiK. 1). The field is constnnt to

within 0,2 Ca:lss over the 7.5 cm active region of the rf cnvity.
ln addition to the main cnil, which is only 20.3 cm long. there nrc
end (:011s, trim roils :ln(lnr~on coil, all ;xtcrnnl to tiii Vil(!llUlll

sysLcm nnd powered by a single, hlgh]y stnble 100V, 10A dc pnwcr
supply. A control chnssls, linked by fiber optics to pusl~hutton
panels nnd (:omputur CAMAC (m[)IIlr(Ils provf~lc~ for ffc!ld rC!v~!rHal~
spin-~tate selection, nnd dc- nnd rf-field step functions useful
for quuncll-rdtlo lllt~[lRtlr(llllc!ntH.Thu rf f~rld control is shown
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housing within the magnetic COIIS.
The only vacuum system oper- l~ooMH, ●indlnfi.

‘“ 43

?f
O#Cillmlor Cadlv

sting iI. the spin filter and ionl-
moaumtw
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zation region IS the Z(l”l( surface
nmq”,nq

R&mlCo”mta,

at efther end of the argon caual. 3
ThWmlWa
aolmclov

A 1 watt helium-cycle refrigerator P O-somh

1S sufficient to cryo-pump 2.5 CC/ Lmwefmml,,
min argon flow and ❑aintain pres-

470a 50 u“

sure at 2 x 10- S Torr for oper-
O-lv
-.lmlo# OUI*UP

sting periods of several w~ zks.
Unfortunately, tritium gas escap- +

Ism
● 15V

ing into this region from the ion Imv,l

source contributes a significant adjunl

amount to this pressure and dilut- Fig. 7. Spin filter rf cortrol circuiL.

es the charge exchange selectivity
of the ionization proce~s for the metastable state. This problem

would be easily HO]VUI for a pruton/deutcron source hy adding a

small i!tixiliary 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 8001?atomic beam energy (in-
stend of a calculated optimum of
150(N) in order to attain this ]mr-
formancc, thus reducing souice output
to ;Il]ollt260 ti.

Pcrll;lpsthe most intrrrsting
tt!chnolugv, jud,flingfrom the number
of il~qulrlrs rcccivcd, Is the c.esfllm
rI)nliI llm~’nl ;IIIII roryf.1 111}1, pr(](t(~ss.

Th~ r)r~~lni]l ~tlcn for our dcsigli ~iimc

from M. llac~lland W. Ruichvlt’’,and
the rCrdCr IF” rt’f~’rr{’(1to Lh:lt p;lper
for t!]e thcwIy of rc’sl{lmrerycllnR
Ni.I r:lpillnry nrtfon In n wick. Our

dt’xl};n‘lffri’rH from Illrirs not cnly
{n dl’tnll:;of Ll!(!~llpply r(!:;l’rvnlr
nnd mtNIntIn}t(SI’Pl~lI;. 4) , hIIL IIIHO
In ll)c’l,(~l~strul”llnllor LhIIr;llvll,
Hlluwn in FIK. !). W(* ~IiIV(S fmInd t.tIiIL

:1~~’ f:ll)rlr~ll.!o)ldnd rl(I:IIIIIl}: l)rort’-

d,lro lti(’t”I1~(’;i! 10 111~,ruI1.~.~,:+:+rIil
dl)vrnti[~il(~i”L]l(i (’(II I , WIIs(:lrl with

Iypr ‘)04sw m{!~;l,2r)()wlrr~/ lnrll
wltll ().()()1[}In(.i:wlr(lAl;lm(~lrr,:]3
ft !llilIIll(’H}l ti[l~t$l plpu or 0.025 1111’11

().1). x 0.035 II}(’II W:lll fhlckn’’%H, l’lnd

/1 (). ’)() Inl.11().1).rollpl’r fwllldl “1 ● TIIC
1111!,:11 If, :; II II II. ;II I y [.1r~;tlll~(l!11:i.. rnl



i

,\l\’~ ‘“b
l\~\5t\’\,,\\~\~

\\’\”3’J\’\l\~\2
l\’\

\
\\’\ ~

@.

C*.,

.

FJE. 5. Ce:.Ilm, ca--:el vit. h internal uesh for
wiri. !n~ CC51UE via cnnjllary force. chnAl s
are ti~ktly clnmped ifi tile copper block on
the reservoir, Z?IOW: Irl the fl~re at left.

F~c. L. Crsiun reservc,lr nnd rrinril
nscmbly.

compressing the mesh against the inside of the tube. We then cut to
6 inch lengthfi, machfne the cnd~, and drill the cesium entrance hole

in the middle. After vacuum firing again at 900°C to set the mesh,
the mandrel. is etched out with a nitric acid solution and the pipes
,nre il[;.~in .soniciallycleaned in solv{!nts. A Finnl f?.ring to 900°C in
vacuum completes the process.

In our experience, the befit w:Iy to pllt these cells into opera-
tion 1s to heat tilt’mto nhout 150°C nftwr installation in the polar-
fzcd sollrce.The res(!r-vofr valve is then opened ilnd the reservoir
hcntc’d to somewhat above L50°C until ccsiurn can be seen depositing
on s{]~fil~(!s posit.~oncd near ttleends of the cnnal, The ends are then

cool[!d to 28°C and the ~cn~riil cnnal is reducd to operating tempcr-
nture of about 80°C. In some c;lseswe continue to feed the ccl] at

.ahigh rate for SCVC!lU1 Ilours to fully suturat.e the wick and then
shut. the reservoir valve completely. Wc hiive operntcrl for as long

as 4 months with no re~iurn nddjtion aft.cr tl~einitial snturntion.
At other times, we have lowered the reservoir t(’mpernture lmmcdl-

:Itely i~nd fml tile riln~l at JI low rntc [or many Ilourswhjlc ttlc
,sour(.cli~ ol)[!r;ltinl;fnr [’xperlmen~s. !iumll (.c1ls },.vo filild 1(I w~~k

I)ropi’rly, pnrtlculnrly after the source ha% been ldlc for svvcrnl
m{)ntlls,;Indrent Irulcul.sfec’(11s mJcLIssi ITy to millrlt~tll ccsllim A1’nstty.

EVLIII In LIILIS(I (OI19LSH. Il[lwuvur. t.11~” cuolcd lIIKIS y.rt’:ltly r(!ducu c~!::lurn

C’S1:; II)L’ from thu (’iInfll. :Illd tlit! Ill(!Fill ilp]l L’;lr!3 tn sprr.d out tllc!cnn-
AcI1lsud(:C*SIIIIII iIIMl l)r(’v~’nt I)ill Iln}lUp iInd l)lmck:~gc.


