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Fig. 1 Normal (incoherent) synchrotron radiation (upper), coher-
ent synchrotron radiation from a short electron bunch (mid-
dle) and from micro-bunches (lower).

S ZEHERICHER S LT L TH DL, COBE, KET
POOWRGFIFMMHTEEL, ab—V VvV FatEEL 2
EnTESD (Fig. V), TOEZ, HEHBEBBIETFOHICHE
BILTHR< 720, BHOIFICILOT 5 G HEITE 75
DFFICHMHIL T 725, B ORSFCIR A INEZFIC I
A ARy B BUT 100 I b 70 5 720, HAHRE D
B OB IR THREWIZHR 7256, O XD I likstHid
ab—V v vy rza b VighERTR, < e OE
MICIEFEINTW/ DD, ERICChZBHEIL /20
X, 19804ERBFIHm > Th DB THDH, HFITEERT
T, WAKFORFRFEIEPIENEE D, BEARINEER A W
TIVFEOHEBETCav—L v/ v ra B VBEHEOR
HEICHII L 728, 2O, BERINES T AW /cRERER
Toabt—L v MEEOEBRIZHRZ M CIA<fThbh Tk

VD, FIRERICLHEEEIN TS, /o, RITIR, BTE
BV /7T I0d e 7oLV HER T —L o kg
HOFENTONE LD/ TETWS, EBHNTIE
UVSOR-II & NEW SUBARU THHEICHEI L T\ 5,
hoav—Vbvhyvro bt VksomEs B RICE
LCRXBRIICEEL <R TW 5,

IR FTETR/IVAE IV A= VB LWETT I
U A—F)VE CTHEMT ST 21, BEAIE R TS
HThHhb, T, ZEV V/ZITBWTh, =LAk
FHRICED, HHEERTHNE, BT/UVAOT T IV
A—FIVANDEMEEETH 5, LrL, 7/ A—FL
BAHENIE VT AT B—AE\ S T E TOEMIZE L
TREMNZR BB LI, T2V EHEME coa
=LV EEAICE, NVFLEEERET 5D Tk
<, WITHNB X212, NVFONEBITHHOWE LR L
I CEELAR TR T 5 ONRENTH 5, nRH%
FThiE, ROBEROMBCTCET2BIISE 5, OTH S,

Lorentz Force
by Laser Fleld

Acceleration {}ﬂ S Trajectory

=}
_Wy=AN

Lorentz Force
. by Laser Fleld

~

Electran

Electren

Deceleration Trajectery

Fig. 2. Acceleration (upper) and deceleration (lower) of electrons
traveling in an undulator by laser field.
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Fig. 38 Micro-bunching in an undulator by a laser pulse.
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Fig. 3b Micro-bunching process; (i) before the interaction
(upper), (ii) an energy modulation is produced by the
laser-electron interaction (middle), (iii) the energy modu-
lation is converted to a density modulation (lower). The
horizontal axis is the longitudinal position in the electron

bunch. The electron energy distribution is plotted in red
(AE/E) and the density distribution in blue (N(Z)).
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Fig. 4 Coherent radiation from micro-bunches.

Fig. 5 Coherent harmonic generation.
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Fig. 6 Amplification of laser field by micro-bunched electron pulse.
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Fig. 9 Micro-bunching in SASE process.
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Fig. 10 Various scheme of single-pass free electron laser with seeding, (i) using monochromatized SR as a seed
(DESY) !5 (upper), (ii) high gain harmonic generation, HGHG (BNL)!®' (middle) and (iii) nonlinear har-

monic generation, NHG (lower).
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Fig. 12 Seeding experiment at SCSS prototype.
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Generation of short wavelength coherent radiation
with seeding

Masahiro KATOH UVSOR, Institute for Molecular Science
38 Nishigo-naka, Myodaiji, Okazaki 444-8585, Japan
Toru HARA RIKEN SPring-8 Center, RIKEN Harima Institute
1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo 679-5148, Japan
Masahito HOSAKA Graduate School of Engineering, Nagoya University
Furo-cho, Chikusa-ku, Nagoya, 464-8603, Japan

Abstract By means of the seeding technique, high energy electron beam shows various functions such as
amplification, harmonic generation, polarization control, wavelength filtering or wavelength shifting. Such
functions combined with the modern laser technologies will be the base of the single pass free electron laser of
next generation. Experimental studies have been started recently at UVSOR-II and the SCSS test accelerator.

232 © #gtk July 2007 Vol.20 No.4



