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A schematic of the bunch compressor
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Deflecting cavity
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Focusing properties of individual sections

z →x emit. exch. x → z emit. exch.Telescope

(manipulate longitudinal phase space 
with ease of a transverse phase space)
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Emittance exchange

Emittance exchangeTelescope
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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

Laser e-beam 
interaction

BC

Plots of longitudinal phase space at various locations 

z/λ0

∆
E

/σ
E

Initial modulation

∆
E

/σ
E

∆
E

/σ
E

z/λ0

z/λ0

Compression factor, 
m=10

Compressed modulation

Bunching efficiency at m-th harmonic of modulating 
frequency:

XUV, 80 nm

HGHG:
EEHG:

This method: 0
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Eb=350 MeV

Laser, 800 nm λu=16 cm

λu=3.1 cm
Eb=450 MeV XUV, 26 nm



SLAC, 06-29-2010
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z →x emit. exch. x → z emit. exch.Telescope

Collimator with slits

It is possible to create a sequence of a tightly spaced 
microbunches using a sequence of slits 

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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Foil producing coherent 
transition radiation



SLAC, 06-29-2010
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Non-uniform set of slits

Wake-field acceleration

Shaping e-bunch peak current to control and prepare a 
coherent wake-field excitation 
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Plasma/dielec-
tric wake-field 

acceleration

Triangular 
shaped drive 

beam

Witness 
beam

Peak 
current 
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A proposal to do a test experiment at the APS 
Injector

Accumulator
Ring, 400 

MeV

Operations 
Guns

Photocathode 
Gun

Linac

Gun Test
Stand Laser 

Room

Electron Beam Experimental 
Area:   48 x 4 m

Booster, 7 GeV

Dump

Bunch
Compressor

150 MeV325 - 450  MeV 35 MeV

Injector is available ~ 40 days/year (parallel to APS operation) 

Need: new S-band 
photocathode gun
Have: solenoid, rf
source , diagnostics 

Need: magnets and vacuum 
chamber to build new bunch 
compressor, diagnostics
Have: wiggler and undulator
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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.  

An example of the lattice for a new bunch compressor
-I -I -I -IT

tcav tcav B2B2B1B2B2B1

Magnets:
ϕB1= 0.10
ϕB2= 0.0445
Length=0.3 m

βx=56 m
βx=0.25 m
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