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Outlook

& Consequences of RI-compression non linearities

@& Introduction of an higher barmonic cavity in the SPARC
layout.

& Comb compression including the X band cavity

& Advantages of this scheme and conclusion.
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Consequences of RF-compression’s
non-linearities

& Lets consider the
compression of a 4 pulses
train with 360 pC total ®
charge; e T O N OO
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RM S _puls e _l eng tb dnd Figure 2.4: On top: longitudinal profile, longitudinal phase space and transverse spot of
the comb made by four pulses at the cathode. On bottom: longitudinal profile, longitudinal

2 N 135 ps ‘spdc Z.n g . be t we e n_, phase space and transverse spot of the comb at exit of the gun.
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Consequences of RF-compression’s
non-linearities

@ After the RF-compression. each sub-
bunch bas, in general, a different.

length.

@ linac exit
S1-101°
S30°

Number of particles

The spacing between the bunches is

different.

@ linac exit
S1-101°
S3 40°

Number of particles

The energy of each bunch is different.
This energy difference can be
compensated by moving S3 off crest.
This step is opportune if the comb has
to be transport along the dogleg.
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Introduction of an higher harmonic
cavity in the SPARC layout
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Which harmonic?  f,/-2.856 GHz, fi=11.424 GHz (h=4)

Which cavi: t)/.? s MeV energy gain, SW, 9 cells 7w-mode linac, Ra=4 mm.
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Figure 2.23: Longitudinal phase space and charge distribution of a 4 sub-pulses comb for
different over-compression phases and correction of non-linearities by the fourth harmonic
cavity discussed in the text. A: S1 = —94°; B: S1 = —98°; C: S1 = —100°; D: S1 = —103°.
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Conclusion:
Advantages of this scheme

@ Al the pulses have almost the same length.

@ The distance between the pulses is the same.
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