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Synchrotron Light in the Sky
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Whatis Pulser?

Magnetized Neutron Star
Diameter 10 km .
Surface Magnetic Field Pu Isar netic

10%2Gauss Field
Rotating Period 33 msec




Synchrotron Radiation
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Synchrotron Light on the Earth




Characteristics of Synchrotron Light

* Intense

e Collimated
 Broadband
 Polarized

* Pulsed
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Broadband
from millimeter wave to X-rays
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Time Structure of Synchrotron Light

RF _—m——_

Accelerating
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Brightness of Synchrotron Light

High emittance 4 ‘
electron beam Y — ]
Low emittance

electron beam ;

Emittance = Beam Size x Divergence
| G VAR @ B 24 FACILTI Y

INSTITUTE FOR MOLECULAR SCIENCE



Temporal Coherence of
Synchrotron Light

Synchrotron Light

Laser
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Single Pass X-ray Free Electron Laser
based on Self-Amplified Spontaneous Emission (SASE) Principle

02

— Q.1

Z/A

J Feldhaus, J Arthur, J B Hastings, J. Phys. B:
At. Mol. Opt. Phys. 38 (2005) S799-S819

Ultra-high
Brightness
LINAC

Ultra-long Undulator
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Energy Recovery Linac
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Storage Ring
Synchrotron Light
Sources
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UVSOR Facility, Institute for Molecular Science
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UVSOR-II Storage Ring and SR Beam-lines

Electron Energy 750 MeV, Circumference 53 m
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Big and smai
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Single Bunch Top-up Operation
at UVSOR-II
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Laser-Electron Interaction in Undulator

Lorentz Force
by Laser Field

f H ﬁ% D

Acceleration

Laser Field/\/\/ : /\/\/ Electrons are accelerated or
decelerated ,depending on

their relative position to the

L tz F .
iy U Fleld — laser field under a resonance
H 0 condition:;
hj - h Wfd %y
4 UQ\@,E Electron
Trajectory

Deceleration

Laser Field
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Bending magnet #6

Laser Injection System i
at UVSOR-II L

n &~
Jpn. J. Appl. Phys., Vol. 46, No.12 e S
| . (2007) pp.7939-7944 i rlrrar (1) g
Monitor “a
Station Plane mirror (M2) (BLI;:::JIainr BL)
Undulator
un..- = BL6B (IR)

Femtosec
IR Electron Bunch -Pulse Laser

Beam-line 1 L
( Laser System
i Dip
THz 3
Detector l

Cavity Pickup

L 90.1MHz
Phase Shifter Mode-locked

| 90.1MHz Ti:Sapphire laser
1/16 Divider
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(revolution frequency)
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Q-switch IkHz | Regenerative 2.5 mJ/pulse
— >
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Terahertz CSR
by Laser Bunch-Slicing
at UVSOR-II

Jpn. J. Appl. Phys., Vol. 46, No.12
(2007) pp.7939-7944

Intensity per Pulse
(Relative to 10 mA incoherent SR)
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THz CSR Field Detection “
by EO Sampling Method at UVSOR-I|

(a)
™ \onitor . Katayama, M Ashida et. al.,

Station to be presented at CLEO10
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Turn-by-turn Measurement 2
of THz CSR by Laser Slicing at UVSOR -I|

Phys. Rev. Lett. 103, 144802 (2009) ‘\
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L—tY—-CBFE-LZRNHEHERE (2)
BHINSZERS = #¥HEEIt—U Y RTHz/VNLZXR
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Quasi-monochromatic & Tunable THz CSR
from Uniform Magnetic Field at UVSOR-II

Nature Physics, 4 (2008), 390-393 L 4
E 25+ q |
£ g
= 20F B I
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Laser modulation
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Coherent Harmonic
Generation at UVSOR-Il .,

b o
&

F I
/i Eur. Phys. J. D., 44, 1 (2007) 187-200 500

Phys. Rev. Lett. 101, 164803 (2008)
- Phys. Rev. Lett. 102, 014801 (2009)
— 0
u Peak Current (A)
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Ultra-short Gamma-ray Pulses ¥
by Laser Compton Scattering at UVSOR-I|

: : Nucl. Instr. Meth. (accepted
»Quasi-monochromatic (accepted)

»Energy-variable to be presented at SORMA XI|
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UVSOR-II
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Period Length of Modulator

plannar 750 MeV plannar 600 MeV
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Modulator Design Configuration APPLE-II
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THz pump - PES probe beamline at UVSOR-II

S. Kimura et al.,
presented at SRI09

VUV-CHG [6-th CHG (hv~ 9 eV)
is expected. Ahv < 10meV]

and WIRMS2009
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Extraction of THz CSR

Laser System & Pulse Modulator

HH I'\,

Laser Pulse

1st Bend Undulator

‘ ’ /s
M. Hosaka et al., ’\
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