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Compact ERL
A test facility of 3GeV ERL
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R&D of ERL key elements
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Hard X-ray , THz experiments
y-ray experiment
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THz beamline
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S. Kimura, J. Vac. Soc. Jpn., 53 (2010) 399-405

Light source Band Frequency Averaged Pulse Electric field
width power energy at peak

Table-top lasers 5 THz 100 fs 1 kHz nWtouW  nlJtoul 10 kV/cm

cERL(13mA) 5 THz 100 fs 260 MHz 1 kw 10 uJ 1 MV/cm
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Science cases (THz)
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X-ray beamline — High-flux mode

laser

Quasi-mono. X-ray beam
X-ray pulse
100 30pm wu < ©lectron
mm : | super-cawty ]
20 m /

Laser Electron beam

Wavelength 1064 nm Energy 60 MeV
Pulse energy 1.8 ul Charge 0.1 nC
Frequency 130 MHz Frequency 130 MHz
Pulse width 1 ps Bunch width 3 ps

Beam size 30 um Bunch size 30 um
Multi. Factor: Q 3000 Emittance 1 mm-mrad
Averaged X-ray flux 2.7 x 10%3 phs/s=100% bw
X-ray pulse width 3ps

Micro-focus imaging
(high space resolution, highlight of outline)

X-ray Phase imaging

by Talbot Interferometry Coherent X-ray m ’ |

Large irradiation area,
Variable energy A. Momose

R&D for Downsizing of imaging device (Tokyo Univ.)



X-ray beamline — Ultrafast mode
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A / electron
Wavelength 800 nm Energy 60 MeV
Pulse energy 10 mJ Charge 0.1 nC
Frequency 1 kHz Bunch width 1ps
Pulse width 50 fs Bunch size 20um
Beam size 20um Emittance 1mm-mrad
Averaged X-ray Flux 3.9 x 107 phs/s=100% bw

X-Ray pulse width 110 fs

= Experiment = Theory
[ 100ps A i

B Laser pump - X-ray probe fs time resolved X-ray measurement

Direct structural visualization of photoreaction intermediate by
WAXS with 100 fs quasi-monochromatic X-Ray

Photoisomerization reaction in stilbene (cis = trans :< 1ps)

CIS Isomerization Coordinat
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S. Takeuchi et al., Science, 322 (2008} 1073.

Observation of the structural change as fs molecular movie



Scattered Photon Energy (keV)
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