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Abstract 

An optically pumped polarized zon source JIT‘O- 
ducing a UClI- current oJ2OpA with a polar- 
ization in excess of 50% has been developed at 
TRIUMF. A %S GlIz Electron Cyclotron lleso- 
nance (EClI) source IS used lo pmv~de an rrti- 
tial proton beam. A signijicant il,crruse in po- 
farized beam current was obfained using r~rul- 

trkole eziTacilon electrorlcs in att accel-accrl 
mode. Three dye lasers were used to polur- 
ize the sodium charge exchange target. liccent 
laser optimization km significantly incrrascd 
the power front tke dye lasers. ‘I’he sodzum 
target has been lengthened from 10 lo 23 CIJ~ 

and lmrnersed ilt (I 2.1 ‘I’ lotlgilutfitlal jield fo 
increase fke II- poIariznliu?I al the higher cur- 
rents. ‘The source design and rrcc7lt yump17:g 

results are prescnfcd. 
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Figure 1: Overview of the optically pumped 
ion source at TRIUhlF 

An optically puri~pctl II- ioll source lm.sed 
on the proposal of Audersoll [I] 11;~s been in- 
stalled in a 300 keV terminal and recently rc- 
constructed within a srlpcrcorlducl,illfi solenoid 
[2,3]. The source is displayed ju figlire [I], It 
has provided 5 ii,4 of proton beam with over 
50% polarization extracted froill the r~l~IIjfkII~ 
cyclot~ron. 

UuriIig 11~1: d~s’ch~~lllell~ Uf t,lJ!: p~~~t~I1 I;(.‘it, 

which is driven with 28 GIIz I1 I; at al~o~ut. &5() 
JV in two diitrerit source Coli~i~~lr;~l.i~~,~~s (wr- 

~lj;tl or slll)(,rcolliluc.lirlg fi~!liPr:it~Yl :JL~~~;llc’tic 

ECll/iicut ralizfr fields), scvcsral types of e?s- 
traction s),stclilr II:LI~(, Iwell cxplorc~tl. AlllQng 
t,lle diffcrc>lrt kilitls of rst,r;;ctiotl rlcct,roti~ :\ 
t,llree cleclrotlc, ~lllilll llole grid s?,steiil tlri\,cu 
in ;III rtcc&accf~l IWCIC as displayed in fiwrc: 
[2] ~I;U tjw:u fouled i~,lvarit,:li;f,“‘is iIr I~rc!vitiiri,< 
sl,;iblc opcrat.jol~ wjl.l~ a tmxiill~lI~~ of b?CiIll at 

a very q)c~ific scltirig, 

‘1:) st;il)i]iz(a [III, x:corltl c~lc~ctrod~: :IgilitlSt 
pl;~~j~~a slj0rt.s 11 Il:i\;Lst rwlslor of 1OU kSi is 
used. Yigurc [J] Bl~u\vs 111($ ll- current Illea- 
sured at, an illterlk;t) l’nrntlay cup, the current 
drawl1 out of tl,c cavil? fur a c.ollstmant Volt- 

d+ 
< “mmoo@*‘ 

0 
sg8gog8c O(-JC(y3& 0*000& ‘“tip \ 

\ 
Extrac,lo” hole paltern 

; 

, 
‘. 

,. 
; ,I 

d 

-2 
2 2 
,_ 

I-., 
._ 

‘_ 

j, 

;i 

2 
: 
,> 
d 

‘h’ole- cooled 

-IL Irnrn cop 
Figure 2: The ECR source estractlon system 
as driven in au accel-acccl Illode 
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Figure 3: T11e II- current, the cavity current, 
the reduced second clectrodc current versus 
the second electrode potcritial 

age of 4.6 kV and the reduced sccoritl elec- 

trode current (i.e. the current drrived by the 
subt~ractiori of the resistor current) against the 
varied second electrode potential. 

WIG laser system :IS sl~owii ii1 figure [4] co~i- 
sists cjf thrcr rlioclmiili CjG (lye lasers driveu 
by a 20 \V argon lasf>r ant1 giviil;; a total out- 
put of up t,o :I \\: at tilt punipiiig frequency. 
Very recent. work on I@$ i)owcr pumping of 
dye laserps 11;~s rt5ultrd in 10 11’ of dye laser 
power withill a 3 GlIz l)itli(lwi(l!,l~, !r5ilig tno 
argon lasers to drive tvto tl;<c lasers. 

A Na polarizatiorl of 1~~s than 70% has 
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Figure 4: ‘r‘llc IiLSCf Hystclll for tile optically 
pu~llpctl c.O,,1’C,P 

bern achicvctl for a Nn tllickucss of 3 . 
10’3 alo?lrs/c,1l~, rollsideral.~ly lower than cx- 
pectcd (90%) with 2.5 W laser pump power. 
Radiation trapping calculation indicate tllat 
the reason may be a too wide Na cell dism- 
eter and insullicicli(. laser power to penetrate 
through tlie cc~ll [,1], 

Even tllou~li t.l~o polarization transfer in 
tlie liigll nlngtlctic field of the superconduct- 
ing solenoid (2’1’) IR measured to exceed 9056, 
tile final proton polarization is lowered by var- 
ious kinds of degradation: hlost significant is 
a strorig u~ll)olarixccl background beans from 
protons neutrillizetl by hydrogen coining from 
the I)Cli source. In addition, there are polar- 
ization losses due to the presence of the protorL 
beam iI1 the ol,tically pun~ped Na vapour. 

‘l’he backgountl bun 11,~ hen ~n~=rgrt.ic.allg 
?llliLlySCd iI1 n Ilnrrow-slit Illa6tl’t,ic-iltlalySillg 
s).s(em 11y :Ipplyirlg it volt3gC to tllr sr1o11t 

and tire K;I ricllt1~aliu,c?r ccl1 sirllultancorisly a2 
~~11 as i~~dcpcndently it. l1a.s bcc~ found pi] 
tllat tile I);tCkgtoun<l t~arll most likc,ley orig- 
itlates in tlie s~iolll,/r~ilr;lllcr region of the 
NR cell. Ilon’cver, binsilig OIlis ccl1 causes 
scv<‘rc tlisturl)aucc7 to tlic I)r;llll Ily cliang- 
ill& tlie space cl~argr coullxI~sation. Unfor- 

tunately wil,h a t~iased cell the rcsult.ing II- 
tmm is considerably lowered and tile back- 
ground beam/ Na induced Lean1 ratio in fact 
increases. 

Faraday rotatiori measurement,s show that 
the density of the Na vnpour decreases as the 
proton beam increases (up to a faCt.Oi 2 under 
normal operat,ional conditions). Tliis can be 
reasonably cxplaincd by elastic scattering of 
Na [3,4] asuming scattcrirlg cross sections ill 
the lo-‘” cm2 range. However, the sodium 
electronic polarization is similar to the one of 

the thick (no beam) region. Calculations are 
underway to understand this pller~orr~cno~l [4]. 

At tile tnoment a nuclear polarimetcr is 
under construction, based on the known 
analysing power of the 6Li(p,3 lic)cy reaction, 
to be used in the 300 keV injection line witllout 
tlie cyclotron. To calibrate tliis polarirnetcr it 
is planned to use the known polarization of the 
TRIUMF Lamb shift ion source. 

In order to incense tile polarization of tllc 
source it is planned for this fall to replace 
sodium with rubidiulll, taking advantage of 
the more effective Ti/Sapphire lasers for op- 
tical pumping. 
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