
Figure 32. CSR energy loss in BC1 vs. RF phase

Figure 33. Horizontal emittance after BC1 due to CSR as

compression (RF phase) is changed

A similar measurement of energy loss for the second

bunch compressor is shown in figure 34.

Figure34. Energy loss (as seen on BPM just downstream

of BC1) due to CSR in second bunch compressor as

compression is changed.

STATUS AND FUTURE WORK

The strong coherent optical transition radiation

observed at LCLS has prevented the quantitative use of

some diagnostics. In particular, there are no reliable beam

profile measurements for the 900 meters of beamline

between BC1 and the end of the L3 linac. A set of four

wire-scanners were originally to be installed just upstream

of BC2, but budget over-runs have forced a delay of these

diagnostics. This lack of diagnostics has made beam

tuning after the injector difficult.

There are several options to reduce the effects of

COTR, including the addition of a “laser heater”, and

optics changes in the injector, however the effectiveness

of these is not yet known.

Despite the diagnostic limitations, the LCLS accelerator

is operating at design charge, energy and bunch length.

The emittance in the injector meets our requirements

routinely, while the end of the linac is still quite variable.

With additional tuning time, we expect to meet the

emittance requirements at the end of the accelerator as

well.

REFERENCES

 [1]  R. Akre et al, Phys. Rev. ST 11, 030703 (2008)

[2]   R. Erickson, ed., “SLC Design Handbook”, Stanford

(1984).

[3]  E. Medvedko et al, “Stripline Beam Position Monitors

for LCLS”, these proceedings.

[4] A. Murokh, “Limitations on Measuring a Transverse

Profile of Ultra-Dense Electron Beams with

Scintillator”, Proceedings 2001 Particle Accelerator

Conference, Chicago.

[5] J. D. Jackson, “Classical Electrodynamics”, 1975,

p685 .

[6]  H. Loos, private communication

[7]  Z. Huang et al. Phys Rev ST Accel Beams 8, 074401

(2004).

 R. Carr, et.al. “Inverse Free Electron Laser Heater for the

LCLS”,  SLAC-PUB-11186, 2004.

[8] P. Emma et.al. “A Transverse RF Deflecting Structure

for Bunch Length and Phase Space Diagnostics”,

SLAC-PUB-8864, 2001


