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Possibility of Bunch compression at the compact ERL

Miho SHIMADA, UVSOR, Institute for Molecular Science
Ryoichi HAJIMA, ERL Development Group, JAEA

<Synopsis>

The compact ERL project is kicked off at 2006 and expected as not only a test bed for future
5GeV-ERL in Japan but also a compact light source for user experiments. One of the candidates of the
user experiments is terahertz coherent radiation from the extremely short bunch and another is a
femtosecond X-ray pulse due to Compton scattering. These experiments require an extremely short
electron bunch with a high charge. It is a challenging task to generate such an electron bunch because
CSR wake at the bending magnet deteriorates the beam quality. In the present scheme, the extremely
short bunch is achieved by a bunch compression optics at the arc section. As the results of the
optimization of the lattice optics of the arc section, it is feasible to compress the bunch length down to

0.2 ps at the bunch charge of less than 0.5 nC.
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F]gure 1: Layout of the compact ERL in Japan from output prase spacs—input #RC.ele  lotice: drcte output phase spaca—input 4RC.ale lattice: arcte
the merger section to the insertion section. Figure 2: Longitudinal phase space at the end of arc

Table 1: Main parameters of the test ERL in Japan section with the sextupole magnet (left) and without

(right). Bunch charge is 77 pC.

Injection energy 5 -10MeV
Full energy 6001 200 MeV
Injection bunch length 1-3 ps
Bunch length after compression 0.1 ps

Initial normalized emittance 0.1-1 mm mrad




