Table-top SLEDII pulse compressor
|. Syratchev, CERN
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imitated by limited number of individual correction cavities.
= Only storage cavity should provide high Q-factor.
» Loaded Q-factor for all the cavities should be equal (flat top)
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Storage cavity: Q%,=1.77x10°, 3°=5.98
Correction cavities: Q%=0.63x10°, =1.5
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Practical systems
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XBOX#1,2. 50 MW, 1.5 ps
Phase modulation
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Practical systems. XBOX’es at CERN. Flat top.

XBOX#3. 4x6 MW, 3.5 ps
Phase-to-amplitude modulation
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* The use of CC chain allows to increase by 20-25% power gain of existing SLEDX.
 Comparedto standardthe SLEDII, such a system is ~“6% less efficient.
* Volume (Qq) of correction cavityis few time smaller than volume of Storage cavity.

HG2013, 3-6 June, 2013, ICTP Trieste, Italy.



@P Two stages of pulse compression

After stage #1 After stage #2
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@B Whispering Gallery Pulse Compressor Frequency
J Hirshfield', S.V Kuzikov’, M. Petelin’, V.G Pavelyev’ tuner CC# 1 . IVl O d ifi e d m i n i BO C

' Omega-P, New Haven, “Institute of Applied Physics, *University of Nizhny Noveorad, Russia, *Institute
of Applied Physics, Nizhny Novgorod, Russia, “University of Nizhny Novgorod, Russia

2004 Coupling can be The Q-factor of the
changed with the whispering gallery
absorber "
Coupling slot
Q. = a for Copper:
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@ CC chain #1
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@b Inspired by the work done by: 3dB ‘cross’ hybrid. 3 ports; 4 modes
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Rotating modes launcher. Practical design.
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Ultra compact 3dB hybrid. Design by A. Grudiev
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Efficiency! 250 ns delay

two polarizations in
Mg

dependently

Coupler Field
Configuration

Undulator Mechanical Structure
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Two coupling ports 90° apart toexcite S, Tantawi. RF undulator

CC#2. Rotating HE11 mode
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CC chain #2
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@b * Machinedin two halves Cylmdrlcal H016 cavity (QO = 6.2x10 )

* Individual cavity frequency tuning with pistons  Most robust (compact) RF & mechanical
* Globaladjustment of the couplingusing solution with F and S tuning options.
external movable short circuit Cavity: J 54mm, length ~90.6mm
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