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Abst rac t 

The rf drive s..slcm for the Collider Injector De­
velopment (EL CID) including laser U s i n g , suhharr.onk 
bencher drive ar-.d phasing, and accelerator rf drive is 
described. The rf synchronized master trigge- genera­
tion scheme for the collider is outlined. Also, a 15 
amp peak. 200 kV short pulsfc ^un being developed ; 
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quency, manual anr1 Varicap controlled phase .shi 
frequencies Fror.i 5?.? MHz {User phipe lock frci 
to 476 MHz (acct-Jeratar drive Urn frewonevi, . 
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As ,jart <?! the overall study o- a linear collider 
at SLAC, we have been designing and building a single 
bunch, high-current test injector cap.itle of inie-'-irE 
up to 5 K 1 0 1 0 electrons into the present linac. This 
development has necessi [.ited the complete redesign of 
the present rf genera: ien an- initial phasing xvscer... 
To provide for a damning ring, and also other preci­
sion triggers m'Ci-s.Siirv for generation and observa i ion 
of sinplc bunch beams, we have laid out a new master 
trigger generation -vstom based on the linac, laser and 
dar.nin?. ring f rcqucr,.- U js. and capable of subnaii<jse..ond 
stabilities. Twn different designs of a high-current 
gun were proposed and developed. Tin.- photoratl.ode laser 
gun described in another paper at this conference h*s 
been designed bv ('. Sim lair. We developed a large 
cathode therr.iorjic gur. :o act as a back-.:p tc the now 
laser gy::. This t;er-:ionir gun is now nearlng conple-

hF Drive 

rig. I is n block dia^ran of the rf drive sy-ter: 
constructed *or the Collider Injector Development. 1t 
is a.i interim system that will be modified for final 
collider operation to take into account a basic fre­
quency change made in the damping ring during later i.u-
si-r. studies. Basic elements of this svstcif inrlud 
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The rf genera'. n system shown has been developed 
to accommodate EL " Injector tests. When the collider 
with its daspiiv r'•••.: cose on-line, a new rf system 
based on the da.noiriR ring revolution frequency (8.5MHz) 
will be necessary. The new countdown chain will pro­
duce 59.5 MHs for 'hr laser gun, 8.5 KHz and 17 MHz for 
synchronized trigp.ei generation, 119 MHz and/or 238MHz 

for new stibharmonic bunchci 
Ing ring rf drive. 

Tr'^tr 

and 7 K MHz for the damp-

^eneration 

The concept of the collider involves eener.it ir,K 

positrons and electrons in Che lina.., storing and tool­
ing them in a pair of rings for one ani! two accelerator 
cycles respectively, and then accelerating „ m h elec­
tron and positron bunches down the lin-jr to the ..aliider 
ring. These operations require precision : ;-.in£ -ithin 
each accelerator pulse cycle, and because of the damp­
ing rings, precision timing frcre p^ise-rt.—p«l««.-. T.':e 
accelerator PRF is normally locked to the .,ixr.h hirmonic-
of the power line to minimise the elft-cl^ of pow^r suppl\ 
ripple and other power line fields interacting with the 
beam. We want to preserve this feature in tin >LilJidfr 
svatcn, but we aust aisc provide the daap^n.' i:r„ wit:i 
rf locked triggers needed for injerrior. n:i.I t itcL i.-:i ct 

•Ae pos • i i n 
shows a block diagram of the proposed xa-,'<•:• (ri^tr 
generator for the collider. The revolution f rec.u.-m-. for 
the damping rinft is 8."i MHz u-id a h;ilf-periuj corresponds 
to the period of 17 MHz. Since there an- two bund >s oi 
elec trons or positrons in earh ri.ni:, »mu t !-*•••• ir*. i u<id>:J 

erstcr TKF =ust be counted from the rinii ha I i -per i--d. 
To keep the ac line lock under thtsp LOUJ i t ici.s. loo 
pulses are counted from the 17 MHz clock, and then tiic 
evele counter transfers th* retrigger to * 100 ,,sw at-
fault counter. During the default count, D„- line-lock 
s«nc module laoks l the ac linfi l-.cV.ed If-U Vr. JJII.ISH-
locked oscillator sigr.al and sends a retrijjpvr puis-- :• 
the PRF counter at the 17 MHz transition imaediat u U 
following the 360 Hz zero =Tc~sing. I" o ILTL- • r s s s m ^ 
occurs in the 100 ;.sec gate, the default -jouutv retri^-
gers the PR.F counter. Since a defav.it e n t e r e d ''̂ F is 
at a rare sliphtly below 360 i!z, tlie system will pre-
cess into line-lock after several default rerri^cr 
cycles. The detailed design of the naster rri/gt-y 
generator is still in progress. 

a function of Varicap reverse voltage 
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Fig. U. Trigger Generator 

Thermionic Gun Development 

The primary gun ii 
driven photorathode dei 
high-peak current, she: 
electron output. The \ 

ir the collider system is a laser-
Ice that has the capability of 
t pulses, a..-' possibly polarized 
acuun requirt'ients to make this 

type of a gun work reliably are seven , and early in 
the collider injector planning, it «.;•. decided to develop 
a thermionic cathode gun of equivalent peak current out­
put to act as a backup for the laser sun. This develop­
ment Is now well along; we have our first high-current 
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calhtKk—griJ assemblies fron EI.*iAC in-iiouse, and fab­
ric.! t ion of the r e s t i.f the gun Is almost complete. 
Flu. C shows 3 cross .«»*o;Ion of rhe liifjli-currcnt pun. 

in Fig. 7 £or 17 .imps at 2QD kV. Since the cathodi- i s 
flat, and a l a rge beam Is des i rab io to minimize the 
space charge fcrcc in the bunching process , ue attempt! 
to design a noncoaverment gun. However, it uas neces 1;-
to make Lhe beam s l l p h t l y convergent :n counteract the 
diuergcnt lens effect of the anode ape r tu re . The ca l ­
culated emiflii-L- is 3.0 x 10-3 - j ^ c , . m . «e expect t-
have th ic g.in and .in appropr ia te pn!ser ,= vst -m opi-rat ii 
bv the end of M.iv ,'J81 
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