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Electron energy >3 MeV@6MW
Charge/pulse >1 nC @100uJ laser pulse
Pulse length 3 ps @10ps laser pulse
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Normalized rms emittance
in horizontal direction [xmm-mrad]

3.0

0.5 |

TIv X AN E G R

—a—Square pulse

—a—Gaussian pulse

Laser pulsewidth: 9ps FWHM

Flectron charge [nC/hunch]

£, =+/(a"Q)* +b"

b'= e, +&,

a
mtmm-mrad/nC mmm-mrad
Gaussian(9ps) | 1.85x+0.13| 0.83%+0.05
Square (9ps) | 0.92x0.05| 0.81%=0.03

€, = 0.67omm—mrad

g, = 0.6zomm—mrad
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28 DL —H—FIRE (TEY B L E R E(79.3MH2z) D 3615 = 57 K TEER RH
2856 MHz|(Z ﬂﬂ;ﬁ L/ %0)%{— 10fs(Z ﬂﬂ]{ﬁﬂ (Proceedings of SPIE, 5194, 149-156 (2003))
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-Electron parameters
Energy
Bunch charge
Bunch width
Beam size

Normalized emittance

-Laser parameters
Pulse energy
Pulse width
Wavelength

Beam size

Interaction angle

38 MeV (0=0.2%)
0.8 nC

3 ps (rms)

30 - 50um (rms)

3 mm-mrad

200 mdJ
50 fs (FWHM)
800 nm
~10 um (rms)

o o

90  , 165
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Interaction angle

Energy”

Number of total photons 2 x 106

(photons/pulse)
Pulse width (rms)*
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Laser pulse energy (mJ)

Laser energy vs. Number of X-ray photons
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(Lawrence Berkeley National Lab.XkY))

Structural Dynamics in Condensed Matter

fundamental time scale for atomic motion

vibrational period: T ,~100 fs

» ultrafast chemical reactions
« Ultrafast phase transitions

» surface dynamics

» ultrafast biological processes

time-resolved x-ray diffraction

s E

]
wmﬁ; N
ul.‘??" W

fime dalay diffraction angle
ordered crystals - phase transitions, coherent phonons

time-resolved EXAFS, NEXAFS, surface EXAFS

oot o> = f(r)

'dE|E'3."
complex/disordered materials - chemical reactions
surface dynamics
bonding geometry

absarptian

Q}:&

Bing
Kedge oy
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(Lawrence Berkeley National Lab.)

Laser Heated InSb
(300 s, 30 keV probe)
Thomson Scattering Source S 2
2.2p 'E; 2
- femtosecond = 72
~ S Z2AF =
laser pulse = 2
z T .8)
m
E 2.0 A0 =20 t_i]l J 2|[II ( 413 60 &0
= ime gelay | ps|
electron € 10l
beam o .
g ~ 10 ps delay —mi
E 1.8 : . :
= lattice expansion
- 17k oropagating at |
E : the sound speed
femtosecond 1.6F
X-ray pulses . . ) ) )
-40 -20 0 20 40 g0
_eemans el al., Phys. Rev. Lell., 1996. time delay (ps)

Schoenlein et al., Science, 1996.
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#iR33 K 5.7 m(34&seed). 7.6 m(4x&) 9.5 m(5%K)
L—H—K&: 800nm
=¥

L—5—H 5 F£5100 mJ x 100 pulse (total 10J)

L—H—/SJLAIE:10 ps ~ 20 ps
MEIQGH%%G

L—H—RRybHLX: 40 ~50 um
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Development of compact load-lock system

for multi-bunch electron beam generation
(Collaborating with KEK)

Compact Cs—Te cathode :

load—lock system
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1nC/bunch X 100bunch®
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W After evaporation
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IRILF—IL15-34KeV,

X$RIAEIL165E THRA 2% 106 photons/pulse (£8E.74F>).
90E TH KX 5 %105 photons/pulse (£8ELTAL).

RISV AT LDREILFIZLY. XFEEDREEDRA L

90 ZZT11%(rms). 165 (IXIX1EM) T6% DR EE

TEE D REFEEIRSITL . TEE8%(100pulsefRH T)

XBDBESHELIVIRILF—HZRIEL., SFREELERLTEIN—F

BIFAISAM IZEBA A=V HTEVAN—2TY

R, FAREEFERPICIEER(2005FE) | BEA RSN TS, I AEER
ZHERTAEELIC.EBER EZBIELE-RAEZEDH TS,

% Sumitomo Heavy Industries, Ltd.

-35-



