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Abstract

We performed the beam loss study for the compact Energy Recovery Linac (cERL) at KEK. To this purpose the
Touschek effect with intra-beam scattering, the residual gas scattering (elastic and inelastic cases) were examined using
existing and modified ELEGANT routines, and developed MATLAB data analysis algorithms to handle the large
amount of data that is produced by the program. In addition we performed several simulations to judge the impact of
field emission issued from the main cavity. By studying the beam losses of cERL, we can better understand the loss
mechanisms, estimate the beam loss rates, and localize potentially dangerous areas of the beam line, which is important

for the safety low-emittance and high-current beams operation.

The data obtained then are compared with the

theoretical estimation to verify the accuracy of the simulations.
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Table 1: cERL Beam Parameters

Beam parameters Simulation  cERL

Maximum energy 20 MeV 20 MeV

Total beam current 10 mA 10— 100 mA
Repetition 1.3 GHz 1.3 GHz

Charge per bunch 7.7 pC 7.7-177pC
Normalized beam I mmmrad 0.1 —1.0 mm-mrad
emittance

Rms momentum spread ~ 1-1073 <3-10*

Bunch length 2 ps 1-3 ps
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Figure 1: The beam line used of the cERL lattice “normal-
20130815 for tracking simulations.
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Figure 2: Beam loss due to Touschek effect (pA/m) as a
function of the longitudinal position (m).
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Figure 3: Loss distribution due to elastic scattering
(pA/m).
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Figure 4: Loss distribution due to inelastic scattering
(pA/m).
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Figure 5: Loss distribution of the emitted electrons
(pA/m) downstream the beam line.
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Figure 6: Loss distribution of the emitted electrons
(pA/m) upstream the beam line.
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Table 2: Results Summary

Peak [pA/m] Aver. [pA/m] Theor. [pA/m]
TS 21 0.04 0.11
RES 58 0.76 0.44
RIS 1.3-102 5.9-10° 1.4-10°
FE 95.7-10* Down. 3.54-10*  Up. 1.66-10*
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