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J.H.B. Madsen

Summary Notes of the CLIC/PS Meeting on 16 July 1993

1. Brief status of the CTF laser S. Schreiber

1.1

1.2

The two-pulse mode

Sending two pulses separated by 4 ns to the train pulse generator was
tried out successfully during the last run. The way it works is indicated
on App. 1 and 2.

Recent laser performance

Main points : 8 + 2ps FWHH. 100 10-6 ] with variations -28% and +9%,
min/max., spatial energy distribution better. See App. 3,4 and 5.

The pulse width can be increased to 25 ps but this is a major undertaking
requiring a couple of days at least (during the coming run we shall stay
at the 8ps)

2. High-charge RF gun assemblies

21

2.2

Limitations due to the self field of the e~ bunch next to the cathode
R. Bossart

See App. 6 and 7. Note that the latter concerns 144 MHz.
To extract high charges: large laser spot on the cathode, high ratio self
field / EO at cathode and solenoid for focusing.

MAFIA simulations S. Liitgert

See CLIC Note 205.

The simulations show that with the present 1 1/2 cell gun, a solenoid
and a 4 cells section a bunch charge of 50 nC can be produced if the field
gradient in the gun is increased to 120 MV/m and the laser spot radius to
6.0 mm. See table 1 and 2. To get a single bunch with even higher
charges a modified 1 1/2 cell gun is proposed.

The iris diameter is increased from 20 to 30 mm. To reinforce the
focusing the wall surrounding the cathode is made conical (21°). The
cathode surface stays flat; the laser spot radius becomes 20 mm . The
bunch out of the 4 cells section has a larger energy spread and there is
bunch lengthening. See table 3 and fig. 1..

We will look if the laser clearance is still enough for a 20mm J laser
beam in the present layout.

Two points from the discussion :
-making a high charge RF gun is one of our objectives
- the transmission of a single bunch- high charge through TRS
remains to be simulated
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For. smallest 7,.J__ (RCL) is .slightly greater..than
J o (LW) ; for greatest t, it is smaller. These discrepancies
have quite different origins. .

For smallest T, it may be explained by the limited trans-
verse extension of the studied photoemited beam (for =20 ps,
and E¢=30 MV/m, the plgsc length is L(7)=1 mm, while t.hc
beam radius, for S=1 cm”, is 5.6 mm), which contrasts with
the theoretically unlimited extension of the planar diode.
J_ (LW . (RCL)—1 when 70 (and L(1)/R—0).

For the greatest 7, the discrepancy is due to the retardation
effects : the last emitted photoelectrons no longer experience
the electromagnetic influence of the electrons located in front
of the beam pulse. Beyond some pulse duration 7, the maxi-
mum current density no longer decreases at all.

At the end, Figure 4 shows the maximum field-
photoemitted charge Q for various E,, compared to

max’
Jar(RCL).S.T.
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