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ERLETIE 2

Synchrotron Radiation

5 GeV loop
RF phase shift: Ap=n

2.5 GeV loop
Ap=0
A2 Bump

Ad=n Main SCC Linac

Injector 2.5 GeV Beam: Dump
10 MeV 10-Uraa MeV

Beam Dump

XFEL-O

—m

#) Linac based light source:
1) Emittance oc 1/y ~10pmrad ~1/4xn

2) Short purse of photon pulses~ (.1~1 pico-second

#) A great numbers of ID-beamlines
#) Possibility to realize the XFEL-O




Comparison of ERL, SASE-FEL and XFEL-O

Synchulon Faiation = INOAEANAOIOAOATR OADA 10m
" Relumoog e » — 22 AL undulator ALDs
NEDAEANADANANROAODDE < 00030) (TR
. Electron Gun - i . IR ‘ ‘lxil‘#':i
j / ector Linac (o' il s : I
r" / Beam dump
Superconducting Main Linac R=0 % H:=I.‘.EJ;"
—  distance T=01132
T Accelerating Beam XFEL-O .
ERL SASE'FEL K.-J. Kim, Y. Shvyd’ko, S. Reiche,
S PRL. 100, 244802 (2008).
eccelerating Beam
. repetition coherent coherent bunch 4 of
a\jerage Pe.a p fraction fraction Width Remark
brilliance | brilliance | rate (Hz) . o e BLs
(vertical) (longitudinal) (ps)
ERL ~10%3 ~1026 1.3G ~20% non 0.1~1 30 | Non-perturbed
measurement
Single mode
XF(I;:L' ~10?7 ~1033 ~1M 100% 100% 1 ~1 FEL (few
meV)
SASE- -
102224 ~10% 50~10K 100% few % 0.05 1 One-shot
FEL measurement
Non-perturbed
3rd_SR ~1020~21 ~10%2 ~500M 0.1% non 10~100 ~30 P
measurement

(brilliance : photons/mm?/mrad?/0.1%/s @ 10 keV)



Brilliance (phzfs/mm?/mrad?/ 0180, w.)

Undurator spectra from ERL and 3¢ 7=

generation SR sources
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Spectral Brightness
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R. Hettel, “Performance Metrics of Future Light 13 Sources”, FLS2010,
SLAC, March 1, 2010.
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Hard X-Ray FEL Oscillator (XFEL-O)
_

By Kwang-Je Kim

Diamond

Undulator ! Crystal
Beam
Dump
. T
__ﬂ__'_ﬂ,,—f?—f“"7
L
- L?f:ff Tunable X-ray =
. "j/f Optical Cavity

Experiment

 Store an X-ray pulse in a Bragg cavity=> multi-pass gain & spectral
cleaning

e Provide meV bandwidth

* MHz pulse repetition rate=> high average brightness

(10'> Photons/sec, 10° photons/pulse @ ~10keV with a few meV b.w.)
« Zig-zag path cavity for wavelength tuning

» Single mode X-ray laser (time and space domains)

Originally proposed in 1984 by Collela and Luccio and resurrected in 2008 (KJK, S. Reiche, Y. Shvyd’ko,
PRL 100, 244802 (2008)




cERL, ERL.: target timelines

2008 2009 2010 2011 2012 2013 2014 2015

R&D of ERL key elements

Prep of East cERL _ Beam test and test experiments
Counter Hall construction

EEE—— . SSESISES——

Construction
of 5GeV
class ERL

References:
KEK roadmap, March 2008
Design of compact ERL, Hajima et al., pp. 160-161.
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O XFEL-O (BRIZHTAEHA)
O |—j:7|<l') JiL,Seeded XFEL

Array of configurable FELs
Independent control of wavelength, pulse
duration, polarization
Configured with an optical manipulation
technique; seeded, attosecond, ESASE

Beam
manipulation . ) )
and Beam distribution and E Injecto Laser Heater  Bunch Comy Exit of Linac 2
conditioning individual beamline tuning — 70 MeV 160 MeV 350 MeV 1aGeV
-2 GeV CW ’/’/' . a W —  —— e
s - - - R =
superconducting linac s
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electron gun
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Exit of Linac 0 Exit of Harmonic Linearizer \
160 MeV 350 MeV \\\\
NN

Exit of Linac 1
385 MeV

NGLS project at LBNL

Laser systems, timing
& synchronization

High-Repetition-Rate FEL Facility at LBNL
(Synchrotron Radiation News, Vol. 20, NO. 6, 2007, p20~27.)
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