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QOutline

= History:
»RF-gun
»>Laser
»Photocathodes

= Results and perspectives




CTF3 - Test of Drive Beam Generation, Acceleration & RF Multiplication by a factor 10
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Outline

= Photoinjector Challenges:

> Integrated charge: 2.33 nC/pulse, ~2000
pulses /train

> Rep rate: 1+50 Hz (nominal: 5 Hz)
(thermal effects in laser/gun etc).

> Tight specs on stability:
< Amplitude: 0.25 % rms
+Jitter: <1 psec
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= Next step: 3D Simulations with HFSS

= Two symmetric couplers to
reduce transverse kick

= Overcoupled (b=2.9) to
match the beam.

= 30 MW are needed to
compensate beam loading




= An idea o symmetrise the fields: Racetrack shape for cell

iris (Haimson)
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Pumping speed (s

sUselessabove 401/s
*Weak help of a supplementary

pumping










= See Massimo's talk




= Part of the program consisted in
refurbishing the photocathode lab, add
more controls and quality controls
(spectrometer, vacuum, profilometer)

= Based on Cs, Te co-evaporated technology
developed at CTF2.

= Very sensitive o vacuum conditions and
total charge.

= First photocathode worked quite nicely,
even if not used in the best conditions
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Results: Photocathodes

(CERN)

= QE during production of electrons in
CTF3: ~1%
= To be measured for a longer period

and under "stressing” condition during
next run.

= 3 New photocathodes will be produced
for next run:
> It will not be possible to precisely

measure the QE in the DC Gun because of
a failure of the gun.




Results: Laser

= Very good stability while working.

= UV Power available about 5 of nominal

» one year ago I would have signhed in blood
for thatlll

» Thanks Massimo & C. (Frascati, Marta)lll
= Still, the failure at the end of the

CALIFES run shows we need to
improve the availability of spares

($$%)




Results: GUN

= Conditioned at full power (without
beam)

= Calibrations to be crosschecked and be
made available to CR.

»Field extrapolated by the measurement of
energy of the beam.

= If time was available, interesting work
to understand effect of NEG coating:
probably we won't have enough klystron
Time.




Results

= What remains to be done:

» Nominal (or nearly) charge production:
<Lifetime of photocathodes (needs time..)
<*Beam loading compensation

» Phase coding:
<principle demonstration by University of Milano ok.

<*Need to mount it on real laser to check if
unforeseen attenuation is acceptable

“*Need to check if jitter intfroduced is below the
limit.
“*Needs a second (spare) oscillator
» Check amplitude and phase stability (how?)




= The test has shown that a reasonable

operation can be done with the limited
resources available.

The Photoinjectors will be one of the
main sources of downtime if we do not
invest in spare parts and service
contracts (to be discussed)

Every part of the photoinjector
depends on a single person (not
necessarily a staff..)




Perspectives: my view

= The photocathode lab and laser
development need more manpower.
With the present level we can only
operate but any development is
(almost...) excluded.




