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The results obtained for Gun NO 4, and with program MAFIA are commented by M.Dehler.
They concern the gun followed by a solenoid which reduces the divergence to a value acceptable
by the following apertures, followed by a drift.

The important increase of emittance in the drift after the solenoid could be
explained by the effects of high non linear fields due to the charge distribution in the bunch at that
place. Because the effect is high, the question rises of an artifact caused by discretization errors by
finite size of the mesh in space and time, and of having not an adequate number of particles
describing the bunch in the mesh.

The constraints are the size of the buffers which have to be contained into available computer
memory, and calculation time.
Emittance is (artificially) highly depending on the number of particles used in the simulation, also
the energy dispersion, but less, and also the dimensions of the bunch in a smaller degree. Input
parameters such as the number of particles are then chosen according to some degree of stability
of the solution when they are varied. Here, it is the highest number of particles compatible with
calculation time. The effect was already shown by S. Lutgert within a drift tube of 1 m length

The forces in the solenoid and resulting change in (r,r’) phase space and variation of
emittance with bunch radius are shown for one bunch.

: Effects of multi-bunching are discussed. The different action of the solenoid on
bunches of decreasing energies is considered with an elementary optical scheme. For reducing the
solenoid strength because its adverse effects, divergence at gun exit should be reduced, or the
solenoid installed at a further place.

Emittances, bunch radius, length, divergence, energy spread have been traced along for 70, 85,
100 MV/m fields and .343 T in solenoid. Changing photo-cathode radius from 6 to 9 mm is
shown to give better results for all beam parameters.

: In the general discussion about the numerical simulations, some particular points
were much commented:

Because of the strong change of the transverse emittance with dicretization and number of
particles, a careful scan of the two parameters is requested, for having asymptotic value hopefully
close to the real one.

Also important is checking that emittance do not depend too much on halo by elimination points
too far away in phase space. The transmission efficiency for a given acceptance (in multi-bunch
mode by projection) should be checked).

The CTF2 challenge consists in getting a total current of 1 micro C in several bunches, rather than
maximizing the current per 1 bunch, therefore solutions to alleviate beam loading and the phase
shift generated in the gun should be examined. Solutions for having less beam loading are
investigated, as the increase of the fields in the gun, use of mode TM020 allowing for more stored
energy. The divergence at gun outlet could be reduced by having more cells.
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o radius of photocathode: 6mm
e Bunch Charge 30 nC

o Gaussian shape, length (FWHM): 5, 10, 15 psec.
equiv. r.m.s. values: 4.3, 8.5, 12.8 psec.

o Definition of rf phase with respect to bunch center

e Acceleration by 7-mode with maximum electric field of 100 MV/m
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