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A iiource of polarized clcctroris bnscd on phoio- 
eniission cf a GaAsl’-cnlhocle has been set up 
to iLljet:t polarii;ed rlet:trl?ns in the Mninz mi- 
crotrn11 Mhh’ll. A hen111 trn::Rpc!i t syskm! for 
t11e low c~icrgy 100 krV beam of 21) meter:: is 
being built tip. Ii? oi-tier to coltipctisntc tlie spin 
1;iei:c:isi~~rl ill h4 Ah’!1 ii r!ljin rot;lt0r Sy!itCIrl hxi 
l.ci IIC integrated ii1 tilt: beam:irie to echicvc the 
rcq\~i:~d lor~giturlinal spilt dirt:c!.inn 2t target 
positiorl. 

First. r-csiilt s on measIIreI:l:llts of si7lurce pa- 
i-~i:II(~t?I:; like bri~llt~nrs!~ 3ncl life tilnc nriti of 
clcc:lruIl optical propcrtic;3 I;f t,hc beam trali:;- 

I)OI t sj,:itelxi \vill 1-t:: ~~r~~!~ntc::l. 

I:llmdL.clio!l 
‘I’lio irijrctiori sy.qt.c~ii for the operation of 
h!lhhlI wit,Ii I’olarizccl electrolls consists of 
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tnajol coIllI)nncnts: 

tlic source of polarized electrons, bx- 
aed 011 I?liotocIrlis:lio:1 of a GaAsF-- 
Pllotocathodc. 

a beam trimsport sy~t,em for 100 keV clcc- 
t,rons connecting tile soiIrcc a:iti the icjcc- 
tor linac of MAMI. 

a spin rotator th2t is used to adjust the 
spin orientation IeliLtivC to lriomentum 

~~leclrori. gut1 nnd lnsr? syslem (figure 1) 

l’he electron gun is similar to that nscd at 
tl:e Mairlr; Linac [I]. The electron emitter is 
a GaAsP l’hOtOCiltllOtlfZ activntcti t,0 negative 
eleciron afinity (?JEA). It is illuminated b> 
04Onni radiation from a dye laser that is p\lrn- 
ped ‘by an argon ion laser. A maximum of 1.6 
\iC’a’,t c.w. power at 640nm js cvailsble from ihe 
system. The laser beam may be chopped by’ca- 
vity dunlping, which gives light pulses wilh a 
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ciuration of 81:s FWIIM and a repetition fre- 
quency that may be varied in the range from 
0 to 10MHz. Pulse modulation of the electron 
beam produced is needed for beam diagnostics 
in MAMI or may be applied in time of flight ex- 
perimer.ts. The electrode configuration of the 
gun has been designed with the help of an im- 
proved EGUN code writ,ten originally by Hert- 
mannsfeldt [a]. The gun delivers a beam with a 
phase space of lT.mm,mrad at lOOkeV, which 
is small enough to meet the emittance require- 
ments of MAMI. Currents of 100/~A (d.c.) have 
been achieved so far. 

The spin polarization of the beam has not 
been measured yet, but we lhink that the bealn 
will be polarized to a degree of about 40 %, a 
value that, is observed at our linac source wllic11 
is operating with the same type of GaAsP ca- 
thode [I]. Spin analysis will be done at source 
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Figure 2: Spitlrotator for 1.00 kcV 

energy (100keV) by a Mott pulnrimcter irll.egra- 
ted in the apin rotator syntcm (see l,el~,w) and 
at nccelernt,or energy (855MeV) by a Al$lle~- 
pnlal~iirieter [3]. The sciurcc is operaled :ir:de~ 
UIIV conditions with ii t.otal p;e:isure of Ics:~ 
than 1 1 OV’” rnbnr. ‘I.‘his is ncces:iary to ii void 
poisoning of ‘he very 3eil:ii t.ive NEA layc,r ,! tile 
cattlode. 

‘I’he beamltne 
A bea lint transportri the 100 kcV l:eElIil of 
polai.izeri electrons front the fiourc~ to the injcc- 
tot linnc of MhMI over a tiislancc of 201~ The 
begiIiriing of the hcarnliric: is oketclied in fi:;ii:c 
1. It consists Of a YCqUenCC of ;ll1OUt 30 <l~lildI II- 
pcl rnngriets, SO’-deflections ClIltl SCC Cr;ll llenlri 

cling~~09t~ic8 equipInelit. ‘i’lic 90”-!lcflectiow wc 
accomplished by the 270@-rieflcctiou of so-called 
CPInagIlets, which are partic~llarly suitable for 
low rIiergy beams. In adtliticlr: to the fact. that 
tr-nlagne?s are more siniple !hari other deflcx- 

lion syatemu, higher field stre:lgtlis can be used. 
The electron optical characteristics are tietr;- 
rr::ned by the fornl of the friiigc iielti wllici: 
C~JI be varied by variation of the nlagnetic field 
Yhllgth. 

‘i’he 3pin miator jj5gui.e .4’) 
The 9pin rotator consists of t~:io spherical clec- 
tricnl condensers and tlvo pails of twin SOICII(j- 

ids. The source prcduces n henrn with !cngi- 

tudinal polarization. Duri:lg dei?ectinn in the 
firot spherical electrical condc:isor the spin pre- 
CC~YCY slower thnn tlic !~io[~~!:litum. ‘Thus LllC 
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longitudinal polarization iu transformed to a 
transverse. Here is the best location to mea- 
sure the polarization at 100 key, because for 
rnott scattering trariaversc polarized electrons 
are needed. The polarization can be rotated 
azimuthally by the soicrioids following the con- 
densor. The next electrica! deflection bends the 
beam back to the primary dircctiou which is ac- 
coInpanied hy a small change in spin oricnta- 
tion cnly. ?‘he last two solenoids allow another 
nxirnrlttla! :otnt,ioJi of the polariznti3n vector, 
The overall system may be used to orientate the 
polnri~ation vector of the beam in any dircc- 
tion without affecting the beam optics. In each 
t,win-solenoid the two coils are driven back-to- 
back. In tilis way spi:i rotation may be adjusted 

independently from beam focusning. 

The repin rotator in needed to compemat~c 
fro: the (g-2).prc(:t:st~ioJi of s&)iri relative to 1110. 
nlentuni in the dipole r:lagncts of MAINI. The 
corrcc: adju:trncr.i, of the polarization vect,or 
is cleterrninetl by a ri/l~llrrpolil~irrleter at. t.nrgfkt 
position ilt the high erlr’rgy e:;ti of blAfil1. 

[l] IV. 1lartJ:ia;lIl et,. al.: A :iource of pol;l- 

Iized electrulis bnr;erl 911 pllotoerniosion of 
C:nhP. hruclear I1131~1~711cnf.~ anil melhods 

A280 l-8 (1990). 

[:‘J J”\‘. n. IIcr!IIlallrlr3 r!zlcll, si;n (7 ?‘cp?rt .I 66 

S!anfortl i 1970). 

[3] B. Wag~lcr et. al.: A nilerllerl’olarirnet,f:r for 
c.w. and pulseci intermediate energy elec- 
tron henrni. Accepted for publicati9n hy 
I\i~~c/en?' irzstvurrze7bt,9 and mdho& 


