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Abstract
The rf drive s,stem for the Collider Tnjector De- ECL pnase s7ahle ountdown svstem *or nradn treovare
velopment (EL CiD) including laser tiziag, subharmonic iaus required sublarmenics of the -04 MHz -f g .
buncher drive and phasing, and accelcrator rf drive is quency, manwal and Varicap controliel phase shif
described. The rf synchronized master trigge: genera- frequencles from 59.5 MHz (laser phare lock freq.
tion scheme for the collider is out'ined. Also, a 15 to 476 MHz (aceccieratar drive line frequencvi, ar
amp peak. 200 kV short pulse gun being developed at pulsed 15 kW peak, 17R.5 MH, anplitiers for Zriwi

SLAC as a backup to the Sinclair laser gun= is described. subharmori. bunchers.

Introduction The courtdusm svsten used 1o
of 476 MEz utilizes thoe 730 MHz Loty

4s part of the overall study o a linear collider  the Falrchild 71ir “erics ECL.  The
at SIAC, we have been designing and building a singie the clovk su that ail subharmenic~ tere o
bunch, highscurrent test injector capable of Imfe-tire  coherenic wit nodr

ju.s

ent system provides oulputs at 1
39.667 MHz, and %.92 MHz. 59,5
»T svnchron.

up to 5x1010 electrons into the present linac
development has nece tated the complete redes
the present rf generation and initial phasing s
To provide for a dampinz ring, and aisc other prec
sfon trigpers necessarv for gemeratinn and observation 56,5 Mz i fregs
of single bunch beam we have laid out a new master and uned tu drive tt
trigger generation svstem based on the linac, laser and thut excite the sublarmenic
damping ring frequenvies, and capable of subnasmuse.ond fenerated are ueed for
stabilities. Twn different designs of a high-current penerators unrclated to the o
gun were proposed and developed.  The phetocatlode laser
gun described in another paper at this conference has The phase ot each 1 odevi
been designed by €. Sindlair.l We developed a larpe tien must be previsels set,
cathede the: act as a hackup te the ne freg
laser gu ionic gun is now nearinyg comple- of electronicallz-
tion. Shifters based on work dons previoas)
Mctonnell and by Dawirs ang Swar

ttes the one-nanosed

Sl
KF Trive shifter is stawm in Fig. 2. are am oo
Taws
Fig. 1 §s 2 block diagram of the rf drive sy-lem A
constructed “or the Gollider Injector Development. It i = Lo o= osh .
is aa interim system that will be modified for final © f o iy 7
collider operatien to take into account a basic fro- o deprees

change made In the damping ring during
studie Basic clesents of this svsrtem §
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2 shows 1w Vavicap version of this phase shifter

oW - de< have a nonlinear capacity ve

veltage com 1 istic. Te pravide a linear phase
voltage * mticn, a paver series expansion

Linearizer as shown v Fig. 1 vas desfgned (o match tne
diode characterisi: . The nearizer makes use of two
analow multipliers *v penerate the function:
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Fig. 3. Linearizer.

The phase shift as a function of Varicap reverse voltage
is first experimentally plotted. Then, uslng a computer
fitting routin , the values of a, b, ¢, and d are com-
puted to proviue " fnverse characreristic necesgary
to linearize -t ase shifter. For most fits, the
value of the - erm is negative, hence, an fnvert-
1ng awplifier . in the linearfzer design. ¢, is
driven from a [iat Mlch atlows direct cemputer corirol
of the phase shitters. We have built these phase
shifters wirh cuax ca®le at 59.5 MHz, and with stripline
techniques at 47h Mb

The vf generar. 1 system showm has been developed
to accommodate EL °  injector tests. When the collider
with its damping ri-. come on-line, a new rf system
based on the damring ring revolution fraquency (8.5MHz)
will be necessa The new countdown chain will pro-
duce 59.5 MHz for che laser gun, B.5 MHz and 17 MHz for
synchronized trigrer generation, 119 Mllz and/or 238 HHz

for new subharmonic bunchers, and 714 MHz for the damp-
fng ring rf drive.

Triger.

eneration

The zoncept of the callider fnvolves penerating
posltrons and electrens in the linaw, storlng and cool-
ing them in a pair of rings for one an! two arcelerator
cycles respectively, and then accelerating ueth elec-
rron and positren buaches down the linsc tu the zaliider
ring. Thes« operations requirc precision t:-ing «ithin
cach accelerator pulse cycle, and because of the dasp-
fng rings, precision tlming from puisc-re—pul Tie
accelerator PRF {s normally locked ta the sixth hirmonic
of the power line to minimize the vffects of pow.t supply
ripple and other power line fields interacting with the
beam. We want tc preserve this feature in the \.;l]ldrr
svsten, but we must alse provide the damp H
rf locked triggers needed for injecr
zlertrons and positre . inte and out i the
shows a block diagram of the proposcd mas'cr
generator for the collider. The revolution frequenc. for
the damping ring is B.S5 MHz und a half-period cerresponds
to the period of 17 MHz. Since there are two bunct »s of
electrans ar pesicrons in eath ring, 4nad thev e ioag
and ejected on alternate accelerator cvcles,
erator PRF must be counted from the ring b .
To keep the ac line iock under these conditicns, Jou
pulses are counted fram the 17 MHz clock, and then t
cycle counter transfers the retrigger te a 105 .sec a
fault counter. During the default count, the line~ioc
svnc module looks .t rhe ac line locked 36U ¥z phase-
locked oscillator signal and seands a ret evr rals
the PRF counter at the 17 MHz transition immediatels
following the 360 Hz zero orossing. 19 0 zere (rassing
occurs in the 100 usec gate, the derault <ounter
gers the PRF counter. Since a defauvit tripuered P
at a rare slightly below 360 iz, the system will pre-
cess into line-lock aiter several default rerringer
cycles. The detailed design of the master trigger
generator is still in propgress.
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‘the primary gun for the cellider system 1> a laser—
driven photocathede device that has the capabiliry of
high-peak current, shcrt pulses, possibly polarized
electron output. The vacuun requirenents to make this
type of o gun work rclinbly are severv, and early in
the collider {njector planning, it wus decided to develop
a therwionic cathode gun of cquivalent peak current out-
put to aet as a backup for the laser zun. This develop-
ment is now well along; we have our first high-current
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cathade-grid assemhlies Trom IIMAC {a "ouse.) and Fab~ in Fig. 7 fer 17 amps at 200 k¥. Since the cathode is
rication of the rest «f the gun (s almost complete. flat, and a large beam 1s desirabie t¢ minimize the
Flg. ( shows a cross s»ction of the high-current pun. space charge force in the bunching process, we atteapted

to design a nonconversent pun, However, It was necessary
to make the heam sliphtly convergent to counteract the
divergent lems effect of the anode aperture. The cal-
culated emitcamce §s 3.0 x 1073 ~m o em. We expect t
and an appropriate pulser svst -m operating
the end of Sav 981
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