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Outline

e Beam dynamics studies for the 5 GeV ERL
RMEIETIVAR0.1 mm mradZzi#E3 B E ERIEFDKRET

e Towards user experiment at the compact ERL
Short bunch for THz radiation (CSR)
165MeVEFIRILF—IZHEIFT5H/\UF L
Femtosecond X-ray from Laser Compton Scattering
65MeVEFIRILF—ITHITH/\UFEHE
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«Test Facility Main Parameter EARNGREXRITRARANRNKICLD
*|njection energy 5-10 MeV
*Full energy 65 — 205 MeV
*|njection bunch length 1 -3 psec
*Bunch length after compression 0.1 psec
*|nitial projected emittance 0.1 -1 mm-mrad
*Energy Spread 0.002 x 5 MeV
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Preservation of low emittance
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Minimization of the emittance growth | se::
due to the CSR wake .o
onase
Ocsr Gonase=Ccsr

X

(x, px) at the arc exit (x, px) at the arc exit

e
Direction of kick induced by CSR

The emittance growth is minimized when 6. coincides with
O-sx (direction of CSR kick).

R. Hajima, Nuclear instruments and Methods in Physics Research A 528 (2004) 335-339
tan26,, ., =2a/(y— ) tan B, =sin @/ p(1—cos @)

a, 3, v : Twiss parameter, ¢ : bending angle
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CSR kick
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Not Optimized 0.27 mm-mrad

1.45 mm-mrad
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Bunch compression




For what the compact ERL can be 31T

used? ool

e Terahertz coherent radiation

e SR of terahertz region, from 1THz to 10 THz, is enhanced by
coherent radiation, when the rms electron bunch length is shorter
than 1ps.

e Transverse beam size should be less than the wavelength to keep
the coherent enhancement -- (un-normalized £, < 100 mm mrad)
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For what the compact ERL can be secs
used? oo

e Laser Compton Xrays

2T LM OXRERETBICIIL—F—EEBIC. EFN\UFEYIE
A ORIFFEOVRELNH D,

2
Ex—Ray - 27/ ELaser

A, =800nm (Ti:SaLaser)

Laser
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Comparison between with and

without sextupole magnets
charge 77pC, 1ps (rms), 0.1mm-mrad R56=-0.1m

with CSR, without sextupole with CSR, with sextupole

l l

T566 < 0 helps the bunch compression
390 fs (rms), 6.9mm-mrad  "VIth CSR

59 fs (rms), 5.6mm-mrad

optimized by R. Hajima
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