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Abstract

Bunch compression and its energy recovery are demonstrated at Compact Energy Recovery Linac (cERL) in KEK
Tsukuba campus. A coherent optical transition radiation (CTR) measurement system is built up to confirm that the bunch
length become shorter in the recirculation loop. The bunch length is extended to the initial bunch length in return arc for

the beam deceleration and energy recovery without significant beam loss.

The bunch compression is performed in

several optics and the performance is compared with the simulation result of a start-to-end (S2E) tracking simulation.
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Figure 1: Schematic figure of longitudinal phase space in
Ist order at bunch compression.
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Figure 2: Schematic figures of longitudinal phase space of bunch compression and energy recovery in cERL. Simulation
code used in start-to-end simulation is switched from GPT to elegant at the switching point.
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Figure 3: Longitudinal phase space at the CTR
measurement system in which ¢rr is 16 degree. (a) without
SX 6:=890 fs (b) sequential Rss and Rses optimization with
ELEGANT command, o, = 300 fs (c) sequential Rs¢ and
Rse6 optimization in the same manner as beam study, G; =
180 fs (d) iteration of the optimization of Rss and Rse of
(c),00=22f1s
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Figure 4: Longitudinal phase space at the CTR
measurement system in which sequential Rss and Rses
optimization with ELEGANT command. (a) ¢rr is 4
degree o, = 460 fs (b) ¢rr is 8 degree, 6; = 64 fs (¢) ¢rr is
12 degree, 6:= 110 fs (d) ¢rr is 16 degree, 6. = 300 fs
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Figure 5: Longitudinal phase space of (a) entrance of the
main linac before full acceleration (switching point) and
(b) exit of the main linac after energy recovery.
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Figure 6: Numerical tracking results of S2E simulation in
the recirculation loop.
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Figure 7: Relationship between RF phase and Rss of the

first arc. The sign of Rse is opposite to the definition of

ELEGANT.
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Figure 8: Dispersion function of the design optics of S2E
simulation and measured one at energy recovery operation.
The error bar is corresponding to 0.2 mm of BPM
measurement.
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