LCLS Tracking Studies

¢ CSR micro-bunching in compressors
¢ Superconducting wiggler can reduce effect
¢ FEL gain evaluation after system tracking
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LCLS Accelerator and Compressor Schematic
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LCLS Linac Layout
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Compression Evolution using Elegant”
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3-order energy-time correlation from injector

E, =150 MeV

energy ‘chirp’

1st, and 2"-order correctable
with S-band and X-band RF...
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3rd-order term generated with space charge and A'(s) in gun-to-linac drift (C. Limborg)




Smoothed Parmela dist. input to LCLS
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LCLS bunch tracked to start of BC2
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Superconducting Wiggler in LCLS...

Add Super-Conducting
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Superconducting wiggler OFF
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LCLS Distribution After BC2 Chicane
(SC-wiggler ON, CSR ON in upstream bends)
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LCLS Distribution After BC2 Chicane
(SC-wiggler , CSR ON in upstream bends)
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LCLS Distribution After BC2 Chicane
(SC-wiggler ON and CSR In upstream bends)
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LCLS Distribution After BC2 Chicane
(SC-wiggler , CSR In upstream bends)
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Final x-x" Phase Space (LCLS input)
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Slice Mismatch and Osclllation (LCLS Input)

Sliced Mismatch Variation € > 1)
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Slice Emittance (LCLS)

Sliced Emittance
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LCLS BC2 CSR-integrated-wake (tracked dist.)
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Sliced Beam After Injector and Linac Tracking

-20

osc-amp/o

2 )0 ix2+ (xa, + x%x)Zijl/Z
T e

Gain Length [m]

@)

N

\O]

@)

— o mu ot Loae

z° (bgy- 2aay+ gby)/2

20 0
Z [um]

20 40

& |
-

r

Sat. Power [GW]

A [Angstroms]

[
()

o)
)

o
O

[\
)

)

0
z [um]

Ming-Xie
method




Summary

New awareness of CSR micro-bunching and new
design optimization

Projected emittance doubles over linac, but slice
parameters allow L, <4 m

Projected emittance growth presents a diagnostics
and tuning challenge (use transverse RF)

Stability studies and Genesis results —
(see M. Borland talk...)




