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laser pulse

Energy Recovery Linac  dump
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injector — > superconducting accelerator
» Electron beam = 350 MeV, 13 mA
»Laser intracavity = 700 kW
»LCS ~2MeV, 1x10% ph/s

0.1 ph/eV/s > 1077 ph/eV/s

_ L"‘ electron bunch N
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JRFiZ SR SFRELIC K% D IERRIR A E

Nuclear Resonance Fluorescence (NRF)

Energy [keV]
2423 AL 2410 fingerprint
Tunable 2143 2003 ' 7
i 1 1815
3 11733
Absorption Emission
977 938
933 1 680
Absorption Emission
0+ 0 o+ 0 12t] Yy 0 72771 vo 0+ 0
Flux of gamma-rays 243 A 1y 237 Np 239py 235 2381
2.176 MeV for U-238 NRF signal
| U-238
2.176 MeV
| E
AE/E < 1% detector
— > -
AE =
y-ray beam =
E"“1.0 141 1..2 13 14 1.5 16 1.7 1.8 19 2.0 241 2{.2 2!3

0.0 1.0 2.0
Photon Energy (MeV) R. Hajima et al., J. Nucl. Sci. Tech. Photon energy (MeV)
45, 441-451 (2008)
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LCS experimental rooms

Building electron gun

superconducting
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(9-cell x 2 ca&
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»Electron beam = 35 MeV, 10 mA
»LCS flux ~ 1x10 ph/s
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Bending magnet
of the cERL

Flux monitors Beam shutter
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Experimental

hatch
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window
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T. Akagi et al., Proc. IPAC-2014, p.2072
A. Kosuge et al., Proc. IPAC-2015, TUPWA-66

M4 M3 162.5MHz |Frequency|| cERL
PLL < divider | 1.3GHz / Yy, » ) _
<€ - L
telescope for :zko) '/_-US€ |E.I E% 'Zg*ﬁ
mode-matching _I U
M2 QWP HW Laser PD I__—I — = s LN
. HWP 1625MHz  PZT —HDRIEXERAIERE
reflectivity PD 45W, 1064nm | BB (Z(F=IL, /NILARAT EID)
M1: 99.9% L L,
M2:99.99%  PBS . e \
M3, M4: 99.999% o lolemg (CNETOERBETHIEDOL—F—)
oop

waist size: 6=30um 10
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o INEHE—LIBEBLRODFFEE—LFEHHE

i i L 0 i n 1 70~ RY Y
Design (*)ptICS (exam|3|e. 70% middle” optics) FHESE—LY AR
oy =21pm, g, =33 pm at IP ) (Q-scan [ZTHIFE)
50 . . . . . o, ~ 13 um, o, ~ 25 um (example)
Bi~0.037m  BE—| 3 ’ ’
E40 - py~0.11m é A
o im T m\m ] B
: 3
35 1l .
2 5
10 1<)
0 % kkkkkkkkkkk
s [m] 5 > >
~ ma a e . EBE K-value of QMLCO04 K-value of QMLCO04
ﬁw*'uﬁ.l_.?_ B Eﬁ i P.u Jrﬁ«m‘!l&{
QMLC04 \ Screen monitor oy, 6, < (resolution of the screen monitor)

Bunch charge: 0.5 pC/bunch,

Normalized emittances:(snx,sny):(0.47, 0.39) mm-mrad S. Sakanaka et al., Proc. IPAC-2015, TUBC1
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I I I I I I |
Energy [MeV] 20 6000 | E=6.91 keV 1
Bunch charge [pC] 0.36 AE =173 eV (FWHM)
Bunch length [ps, rms] 2 i 1200 cps @ $4.66 mny
Spo.t size [pm, rms] 30 2 4000 - (silicon drift detector)
Emittance [mm mrad, rms] 0.4 =
Repetition Rate [MHz] 162.5 S - -
Beam current [uA] 58 2000 | 1
L— 4 — R/ (544 - |
0 ] 1 L 1 1 ]
Center wavelength [nm] 1064 3000 5000 7000 9000 11000
Pulse energy [pJ] 64 Energy [eV]
Pulse length [ps, rms] 5.65 10° : : : : : : :
Spot size [um, rms] 30 A
Collision angle [deg] 18
Repetition rate [MHz] 162.5 10° E

Intracavity power [kKW] 10 g S/N~103

2 10 Fescape & E

EHERFER (2015F3-4B DI 344 L) S Compton continuum
R + Brems.
HFIRILF—=6.9 keV 10’ Bremsstrahlung
TEE = 1200 cps @¢p4.66mm (*)
HEERTTYIR =4.3x107ph/s (*¥) 1o
3000 5000 7000 9000 11000
(*) Detector collecting angle is 4.66mm/16.6m = 0.281 mrad Energy [eV]

(**) CAIN/EGS simulations with the detector count rate _
R. Nagai et al., Proc. IPAC-2015, TUPJEO02 13
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(a) Experimental hatch
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X-ray source

object

Tube filled with He gas /

Beryllium Sample

: 2D photo counting X-ray detector TS AEREE T

An X-ray image of a hornet taken with LCS-produced X-ray.
Detector: HyPix-3000 from RIGAKU. Detector was apart from the sample by approx. 2.5 m.

A. Kosuge et al., Proc. IPAC-2015, TUPWAO066 14
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E4-+JL 100 um x 100 pm

Background
3 x 10°® photons/sec/100mm?
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H. Mori, et al.
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33.3 keV
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25 um
30 msec/image
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