Efficient manipulation of
electrons in the longitudinal
phase space
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A schematic of the bunch compressor

(manipulate longitudinal phase space
with ease of a transverse phase space)
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Few examples of application
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Compression of the laser induced energy modulation for

microbunching at a shorter wave length ;5 ression factor
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It is possible to create a sequence of a tightly spaced
microbunches using a sequence of slits

Collimator with slits

O! - Foil producing coherent

It E= P transition radiation
N\~ Bopor) Jr=Qmm Wy \
R . D
Foke" ¢ oy

N\ /.
B\ oF B B B B ~B . uwmunmn >
QDQ lQDIQ ____________ —

. z —x emit. exch. | Telescope| X — z emit. exch. I

&
<

Using demagnification of the beam size before slits and
magnification after the slits can help to obtain a real tight
spacing of microbunches
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Wake-field acceleration

Non-uniform set of slits Plgsmajdiel_ec-
/ tric wake-field
acceleration
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Shaping e-bunch peak current to control and prepare a
coherent wake-field excitation
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A proposal to do a test experiment at the APS
\ Injector
Injector is available ~ 40 days/year (parallel to APS operation)

Booster, 7 GeV
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Accumulator

Ring, 400
MeV

Need: magnets and vacuum Need: new S-band
chamber to build new bunch photocathode gun
compressor, diagnostics Have: solenoid, rf
Have: wiggler and undulator source , diagnostics
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An example of the lattice for a new bunch compressor
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Lattice functions for a bunch compressor with a telescopic factor m=15.

Note, matching of the vertical beta-function was not pursued.
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