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1. Characteristics of Photo-Induced Cooper ative
Phenomena (Photo-I nduced Phase Transition :PIPT)
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3 : 100-psresolved X-ray diffraction at the Photon
Factory Advanced Ring (PF-AR)

4. Summary



What is photo-domino ?

O due
to cooperative interaction

m Control of eectron-lattice- Domino effect due to cooper ativity
spin (multi-)coupling by
Internal correlation effect

= Various Application

Cooper ative response

Yafilled A,B salts occupy quite important position due to Charge,
Spin and L attice coupled multi-instability.



Targets for picosecond-resolved
X-ray diffraction

= Organic or inorganic materials where electronic
and structural changes are strongly coupled

= Photoactive proteins
m elc...

Metal-to-insulator transition In
(EDO-TTF),PF,

CIo=C

EDO-TTF
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Crystal structures of (EDO-TTF),PF,

A novel M-I transition

Tempesature (K}
280 2160
s=14" 105 Scm1
at 260 K
Eg=0.52 eV
(238-267 K)

# Metal-Insulator (MI)
transition
[pap » 280 K

High Temp. Phase

Low Temp. Phase
(300K)

(260K)

L]

J. Mater. Chem., (2002) 12, 2600

c [10-4 emuwmaol)

s =60 Sem- 1 Temperature (K)
at 300 K

Charge Ordering )

3.4 3.8 A.8 4.0

4.7
1fTemperatura {103/K)

Anion Ordering



Temperature Dependence of Reflectance Spectra
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How the transition can
be probed?



Spectral change by photo-excitation

Thermally-induced Change
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Fast Time-dependence In reflectivity change
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Specifications of single-bunch mode at
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PF-AR and ESRF

KEK PF-AR ESRF
Ring energy 6.5 GeV 6.0 GeV
5000 hours ~1700 hours
( (~30%
) s.b., 16-bunch,
hybrid)
16 mA max.
Bunch duration ~ 100psec ~ 150psec
Beam life 15-20 h 6-8 h
Beam size at the 0.26 mm (V) 0.10 mm (V)
sample x 0.6 mm (h) x 0.06 mm (h)
Emittance 290 nmrad 3 nmrad




PF-AR NW?2 beamline

(for time-sharing use of time-resolved XAFS and
diffraction)

w Monochromator |¢
>-20keV

IN-vacuum

fr 4cm period lenghth PF—AR ring




Pump-probe X-ray diffraction at
PF-AR NW?2

Laser pulse
@1kHz

X-ray
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Tlmlng diagram
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Beamline NW?2







PF-AR NW?2
experimental hutch
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PF-AR NW?2
diffractomator
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Crystal structure of EDO-TTF
3.5nsec after laser excitation (250K)
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Triclinic P1

a=9. 74 (2), b=11.07(2), c=11.15(3)
a=101.6(1), B=100.2(1), y=88.5(1)
V=1159 (4)



T1me course of integrated Intensities
of diffraction spots
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A New Beamline, PF-AR NW14

fully dedicated to time-resolved diffraction
(funded by ERATO, JST)
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Protesn Cystalography Baamiing

User run will start from autumn 2005
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Two Undulators at NW14

w14 036
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Total length: 3096mm
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Period length: 20mm
Number of Magnets: 75
Total length: 1500mm
Minimum gap: 8mm




ayout of the NW14
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