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Fig. 1 Comparison between coherent synchrotron radiation and in-
coherent synchrotron radiation.
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Fig. 2 Example of synchrotron radiation spectrum of an electron
bunch with pulse duration of 0.1 ps.
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Fig. 3 Schematical figure of the (a) Compton scattering and (b) inverse Compton scattering.
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Fig. 4 Schematic drawing of an electron bunch and a laser envelop in inverse Compton scattering.
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Fig. 5 CSR power density with different Rayleigh length and focus size.
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Fig. 6 Schematic drawing of the simple optics of inverse Compton scattering. (a): conventional ICS (b): CSR-ICS.
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Fig. 7 Schematic drawing of an optical cavity of inverse Compton scattering. (a): conventional ICS (b): CSR-ICS.
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Optical Cavity

Fig. 8 Schematic of an orbit of an electron bunch in a bending mag-
net equipped with an optical cavity.
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Spectra of scattered photons of CSR-ICS in the scheme of the magic mirror. Parameters of the electron bunch

follow as; electron energy 200 MeV, electron charge 77 pC, bunch length 100 fs. Horizontal acceptance angle is
300 mrad. The transverse beam size over the orbit in the bending magnet is assumed to be 70 X 30 um?2.

Table 1 Number of X-ray photons expected in the optical cavity scheme

Electron energy Charge ag,/c K X-ray energy Ny Ny
[MeV] [pC] [ps] [keV] [phs./pulse] [phs./s]
60 77 0.1 0.013 0.4 1x104 2x1013
60 500 1 0.009 0.04 4x104 0.7x 1083
200 200 0.1 0.034 4 2% 10% 1x101
200 1000 1 0.017 0.4 3x10° 3x1013
RV AAAE LT 5, fFT& 5,

5. cERL THABEh38 X &

Fig.9ic~v v 7 35 —THIfFSN 5 CSR 5 L UL
HDAXT MV aE#YE S, WAERAE 387 F ERL
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DY A R KFHHT70 um, EE SHAT30um THAH &
REL 720 TOV A XFBFEDOV —F —Ha 7 - VL
FD LR KREVHA, THIERDYIAAME 2300 mrad,
D% D ARITHEHES0 con ([ZHE 5> TH—IC Y — A K ST
BHIDOTH b, RAERA TEIAFIVF—IC &> TKP
FTRICHLER TN 5720, ZOHEBELEEL IEER, KF
TROE =LA AP 25 EICKEL Ix o7y NVF
£100fs OB TNV F 513190 um L EOFHE TR &7
CSR 23 T =, 3x 104 phs./pulse 10%BW, #0DEL
1.3GHz T4x1028 phs./s 100%BW O 7 5 v 7 A7 5,
LARDOKTFBUIE SN HHEE D A7 Rk CSR I
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V4R Tld, 4%10°phs./pulse 35 J U 5% 10 phs./s 231

Optical cavity THifF S h % X O YT 5 % Table 11
W5, BTFOITIVE—T60 MeV I LU200 MeV, /N
VFREIF100fs LU 1ps, ¥ T4 oD — AT DO\ T
HEL 7o NV FENLIps DBAE, CSROWEI S &
Z190um, MO AAAE OB I ARy FY A Xwy i
N ZnNb0mrad } L0 0.3x0.3mm? »7x%5, 1ps D
#1%, CSROWERA B L 21900 um, WO AAAE O
FUARy P A XwyldZNZFN110 mrad 5 LU 3 X3
mm? r 7%, FHHDEERDL, CSROARy ¥4 X
BTN VFOEXY A ZITHERTTHREN, BTNV F
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10%BW, 75 v 7 Zi2108 7 510 phs./s 10% BW 78
RArhEns, Vv 7 3I5—DFr—AICH~NT, CSRD
WOABZAEDRNSL, B A ZXHBKEVICLEDS
7, ABEIZNUEOT S v 7 2B 605 C &R
ENbH, BMERETFOLI v X VAL > TRE LD,
CSR wake 7 & PEFICKIETIEFER L —L X4 F 37
ADOZNELERL CTHIT L5 A B %, Table 10200
MeV, 200 pC O —ZATRBENSOHKILTI v X /A
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LEDe 20,2337 T 4o WVFrxET s mHVZD
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BRAEN, HEPHFROR X HEEWEDRL TH
HIENTEDL, BEDT—ATIE/ UV AB7-0) DFFE
13104 /> 5105 phs./pulse 10%BW, 75 v 7 23101
510 phs./s 10% BW BHifFCTE 5 Ehbh o572,

HEE
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Inverse Compton Scattering by Coherent
Synchrotron Radiation
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Abstract Energy recovery linac (ERL), which recovers a beam energy of a circulated electron bunch to ac-
celerate a new electron bunch derived from the electron gun, refreshes an quality of electron bunch perturbed
by some wakes and instabilities after one or a few circulations. The electron beam and its synchrotron radia-
tion have different characters from conventional storage rings. It is an advantage for high-brilliant light source
via the laser inverse Compton scattering (ICS) because after the energy recovery the energy spread caused by
the ICS can be reset and the low emittance beam can be recovered. Coherent synchrotron radiation (CSR)
from a short electron bunch is also expected for ERL as a high intense terahertz radiation. It is why ERL can
recover the beam quality deteriorated by a CSR wake, which is serious problem at a short electron bunch.

The laser ICS and CSR are considered as a light source in the compact ERL, which is under construction in
the KEK site as a test facility of multi-GeV ERL. In this article, the scheme of ICS induced by CSR is proposed to
obtain a soft X-ray with a subpicosecond short pulse duration.
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