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Two photons

1. One + One Photons

1. One phenomenon with two monitor beams (Two wave
lengths)

2. Combination of different methods
1. Diffraction + Absorption
2. One photon + One positron

3. Pump(One photon) + Probe(One photon)
Important parameters. Wavelength, size and time, Intensity

2. Nonlinear process

1. Two photon absorption, Sum frequency, Non-linear
process, Induced Raman, Induced Fluorescence,
Resonance Raman.

.ss ~.Mportant parameters Phase, photon density + above.
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In order to understand Catalytic Reaction

Catalytic reaction.

To decide the active site and
determine its structure.

To determine the intermediate
structure and reaction step.

To determine the kinetics and the
mechanism

To write the reaction cycle.

For homogeneous catalyst, the
active structure is isolated and a
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Ni2P Rz fiiE A~ DIn situ EXAFSD it FA 2001-2007

In situ EXAFS is a powerful tool.

The hydrodesulfurization reactions are often carried out in the presence of oil
under high-pressure and high temperature conditions.
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In situ XAFS of Ni,P in the reaction.
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Ni,P bulk structure is stable.
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Correlation = simultaneous measurement

Ni2P

: hydrodesulfurization O/O @/O

Sy @ Tetrahydrothiophene

/\/Ni\/N' i b\j/\ )
P P = Ni Ni " s 5
NN >~\ >< >
N
. : \ /
| | | | | . 2 / LY / \
" reaction starts / )] Py //p
. 1 <
_ it 0. C-S & DY
10.08 § /\\/\M
0.06 5 N NS
L4 0.04‘2
nfrare 1
&Iﬂ@bﬂmﬁhx@n’mns) 7 O 02 @
.:. Institute for Catalysis 0 _w ‘ ; 410.00 (2
: = % HOKKAIDO UNIVERSITY
Y Y Time / min



7
Ni2P with two colors.

2 colors:
Ni K-edge
P Kand S K edges
S(Thiophene), S(THT)
S-Ni

Ni(OH)2
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Time-resolved XANES
stueis will be enourhg
for Kinetic studies
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Proposal: Photoexcitation
process and carrier

Y. Uemura AgCIE 2016, 55, 1364-1367
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Necessary conditions

Two beams have the same size to monitor the same
position,

Two beams have the same timing after the pump beam.

The same pulse width
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Two photons

1. One + One Photons

1. One phenomenon with two beam monitor(Two wave
lengths)

2. Combination of different methods
1. Diffractiont+Absorption
2. One photon+0One positron

3. Pump(One photon) + Probe(One photon)
Important parameters. Wavelength, size and time, Intensity

2. Nonlinear process

1. Two photon absorption, Sum frequency, Non-linear process,
Induced Raman, Induced Fluorescence, Resonance Raman.

Important parameters Phase, photon density + above
coherence



XFEL work

Two Photon absorption
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X-ray induced Fluorescence
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