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Hard X-Ray FEL Oscillator (XFEL-O)

By Kwang-Je Kim
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 Store an X-ray pulse in a Bragg cavity-> multi-pass gain & spectral
cleaning

* 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)
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~ 15 pm-mrad
~ 0.1-1 pico-second
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ERL. XFEL-O. SASE-FELMD## 14

Oe—LYX | ae—LYR | INUFIE _
s E— =3B Hz BL# LS A
TRRE | e—RE | BERM) | ) | @smm | (o
ERL | 1022~10% ~1026 1.3G ~20% non 0.1~1 ~30 JEFR 1 RIE
XFEL- e o ) ) ST LE—R
5 10 10 1M 100% 100% 1 1 (few mev)
SASE- >y avhEl
~ 22~24 ~ 33 ~ 0) 0, ~
el 10 10 50~10K 100% few % 0.05 1 o AR
USR ~1022 ~102%3 ~500M ~10% non 10~100 ~30 JERR IR AIE
3rd.SR | ~1020-2% ~1022 ~500M 0.1% non 10~100 ~30 JERRIERIE
USR: Ultimate Storage Ring (ZRHBNDEFE 2 J B RETIE). 39-SR: F3H LGS,

EWHFEE : FF/mm2/mrad?/0.1%/s @ 10 keV. E—Z1EE : JtF/mm2/mrad?/0.1%//8)L A @ 10 keV



Linear Undulator, Au=18mm
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Au=18mm, L=6m, N=333, K=1.74
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X

-ray Cross Correlation Analysis
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2D detector

PNAS, 106, 1 1511-11514 !2009)
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Compact ERL at the end of FY2012 (March of 2013)
ERL Test Facllity
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Clean up the ER Test Facility and radioactive materials
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BXRMEAFE => c- ERL(35MeV—>250MeV)
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2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2020
R&D of ERL key elements
Prep of ERL | CERL :
Test Facility | construction Beam test and test experiments
D 1|
' Improvements towards :
I 3GeV class ERL |
Construction of User
3GeV ERL run
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Chapter 1 Introduction
Chapter 2 Why 3.0 GeV class ERL is needed
Chapter 3 Enabling methodologies

Chapter 4 Sciences (including Phase Il 7GeV XFEL-O)
4-1 Utilizing Solar Energy

4-2 Catalysis
4-3 Strongly correlated electron systems
4-4 Materials under extreme conditions
4-5 Environmental sciences
4-6 Life sciences
Chapter 5 ERL machine
Chapter 6 Beamlines
Chapter 7 Detector developments
Chapter 8 Management and budget (list of BLs, timeline)
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