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G. Synthesis of Chiral Molecule-Based M agnets 110
1 Synthesisand Magnetic Properties of Chiral Organic Triplet Bisaminoxyl Radica -------------- 110
2 A Chiral Molecule-Based M etamagnet
Made by Chiral Triplet Organic Radical and Manganese lon 111
H. Synthesisand Characterization of Light Induced Spin-Crossover Complexes 111
1 Synthesis and Magnetic Properties of Binuclear [ron(I11) Complex
Containing Photoisomerization Ligand 112
I. Synthesisand Characterization of Quantum-Spin Systems 112
1 Ground State Properties of One- and Two-Dimensional Antiferromagnetic Heisenberg Spin
Systems Made of Stable Organic Biradicals 112
2 Construction of One-dimensional Chain and Railroad-Trestle Using Organic Radicals ---------- 113
J. Pressure Effectson Molecular Magnetism 113
1 Pressure Effects on Organic Radicals with Ferromagnetic and Antiferromagnetic Interactions -114
2 Pressure Effect on Mn Complexes of Bisaminoxyl Radicals 114
K. New Charge-Transfer Complexes Exhibiting Novel M agnetic Properties 114
1 1.2 Dimethyl-Substituted Tetracyanoquinodimethane/lts Radical Anion Mixed Salts:
Ferromagnetic Behavior and High Electrical Conductivity at Room Temperature ---------------- 115

2 Room-Temperature Ferromagnetic Behavior in 2,5-Diethyltetracyanoquinodimethanide Salts -115
3 Electrical Conducting and Magnetic Properties of Cesium Salts of Radical Anions of Dimethyl-

and Diethyl-Substituted Tetracyanoquinodimethanes, and Tetracyanonaphthoquinodimethane 115
4 Synthesisand Electrica Conducting Properties of Unsymmetrical Spiro Compounds

Bearing a Tetrathiafulvalenyl Group 116
5 Synthesis, and Electrical Conducting and Magnetic Properties
of Neutral Bis(tetrathiafulvalenyldithiolato) Cobalt Complexes 116

L. Desorption Induced by Electronic Transitions at the Surface of Van der Waals Condensates ----116
1 Exciton Induced Desorption at the Surface of Rare Gas Solids 117
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2 Desorption of Metastable Particles Induced by Electronic Excitation

at the Surface of Rare Gas Solid with Hydrogen Physisorbed 117
3 Desorption of an Excimer from the Surface of Solid Ne by Low Energy Electron
and Photon Impact 117
M. Synthesis and Physical Properties of Novel Molecular Metals 117
1 Structura Feature of Radical Cation Salts Based on TTP and Its Selenium Analogs ------------- 117
2 Novel Oxygen Containing p-Electron Donors for Organic Metals:
2-(1,3-Dithiol-2-ylidene)-5-(pyran-4-ylidene)-1,3,4,6-tetrathi apental enes 118
3 Structures and Physical Properties of TMEO-ST-TTP Salts 119
4  Preparation and Properties of Gold Complexes with TTF-Dithiolato Ligands --------------------- 119
N. Theoretical Study of the Electronic Structures of Weakly Bound M olecules 119
1 Multi-Reference Coupled Pair Approximation (MRCPA) Calculations
for the Ground State of the Arl, Complex 120
2 AbInitio Study of the Ground and Excited States of ArHF 120
3 AbInitio Molecular Orbital Study of Fe(CO), (n=1, 2, and 3) 120
O. Molecular Dynamics Study Using Potentials by Ab Initio Molecular Orbital Calculations -------- 120
1 Molecular Dynamics Study of Liquid Mercury in the Density Region
between Metal and Nonmetal 120
2 Molecular Dynamics Study for the Liquid-Vapor Coexistence Curve of Mercury ---------------- 121
P. Structuresand Dynamics of Negatively-Charged Molecular Clusters 121

1 Formation of N3Oz anion in (NO),: Photoel ectron Spectroscopy and Ab Initio Calculations --121
2 Coexistence of Electronic Isomersin [(CO2),ROH]": Photoelectron Spectroscopy
and Ab Initio Calculations 122
3 Relaxation of Photoexcited (CgFg)n~ Using Time-Resolved Photoel ectron Spectroscopy -------- 123
Q. Millimeter-Wave Spectr oscopy Combined with Pulsed-Jet Expansion Technique
for the Detection of the Novel Unstable Species

and the van der Waals M ode Transitions of Molecular Clusters 123
1 Direct Absorption Observation of the van der Waals Bending Band of the ArDCN Cluster by
Millimeter-Wave Spectroscopy Combined with Pulsed-Jet Expansion Technique ---------------- 123
2 Millimeter-Wave Spectroscopy of the Iron Carbonyl Radical (FeCO) in the n, State ------------ 124
R. lon-Molecule Reactionsin the Troposphere 124
1 Development of High-Resolution lon Mobility/Mass Spectrometer
for the Study of lon-Molecule Reactions in the Troposphere 125
RESEARCH ACTIVITIES VI
Department of Vacuum UV Photoscience 126
A. Electronic Structure and Decay M echanism of I nner-Shell Excited M olecules 126
1 Antisymmetric Stretching Vibrationsin the O1s® 3ppy Rydberg Excited States of COp ------ 126
2 Renner-Teller Splitting inthe C1s® p* Excited States of CS,, OCS, and COy ------------------ 126
3 Kinetic Energy Dependence of the Anisotropy Parameters
for the Fragmentation of the C1s Excited States of CoHy 127
4 Kinetic Energy Dependence of Anisotropic Yields of lonic Fragmentations
Following S 1s Excitations of SO2 127
5 Direct Determination of Partial Waves Contributionsin thes* Shape Resonance
in CO Molecules 127
B. Soft X-Ray Photoelectron-Photoabsor ption Spectroscopy and Electronic Structure
of Transition Metal Compounds 128
1 Maetal-to-Ligand Charge Transfer Bands Observed in Polarized Ni 2p Photoabsorption Spectra
of [Ni(mnt),]% 128
2 Polarized Ni 1s and 2p, and S 1s Photoabsorption Spectra of [Ni(l11)(mnt)z]l ----------=-n--nmn-- 128
3 Strong Pre-Edge Peaks Found in Ni 1s Photoabsorption Spectra of Ni Planar Complexes ------ 129
4 Effect of Intermolecular Interaction on Resonant Behavior of Satellite Photoel ectrons
in Ni Planar Complexes 129
5 Resonant Photoel ectron Spectra of Ni Metal Following the Ni 2p Excitation --------------------- 130
C. Studieson Primary Photochemical/physical Processes
Using Femtosecond Time-Resolved Electronic Spectr oscopy 130
1 Generation of a Femtosecond Pulse in the Near- to Mid-Infrared Region 131
2 Femtosecond UV - VIS Fluorescence Study on the Excited-State Proton Transfer Reaction
of 7-Azaindole Dimer 131
3 Femtosecond Fluorescence Anisotropy Study of 7-Azaindole Dimer in Solution ----------------- 132

4 Ultrafast Quenching of Biphenyl Fluorescence by Carbon Tetrachloride
Observed with Time-Resolved Fluorescence Spectroscopy 133
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5 Femtosecond Fluorescence from the Higher Excited State of Tetracene 133
6 Ultrafast Relaxation Dynamics of Photoexcited Cu(ll)(TMpy-P4) in Water 134
D. Studieson Photochemical Reactions
Using Picosecond Time-Resolved Vibrational Spectroscopy 134
1 Vibrational Dynamicsin the Lowest Excited Triplet State Immediately
after Intersystem Crossing 134
2 Cis-Trans Photoi somerization Mechanism of Retinal Studied by Picosecond Time-Resolved
Raman Spectroscopy 135
3 Vibrational Cooling Dynamics of Solvated Structures of para-Nitroaniline in Acetonitrile ----- 136
E. Development of Time-Resolved Spectroscopy Using Synchrotron Radiation 136
1 Tria to Measure Time-Resolved Far-Infrared Spectra of b'-(BEDT-TTF)2ICl;
Using Synchrotron Radiation 136
F. Synchrotron Radiation Stimulated Surface Reactions 137
1 The Direct Observation of Synchrotron Radiation Stimulated Desorption of Thin SIO, Films
on Si (111) by Scanning Tunneling Microscopy 137
2 Chemisorption of Deuterium on an Ultrathin Ge Film Deposited over Si(100)-2" 1.
Existence of a Dihydride Phase 138
3 Structure of Hydrogen Terminated Si(100) Surfaces and Modification
by Synchrotron Radiation Irradiation 138
4 Design and Performance of a Multilayered Mirror Monochromator
in the Low Energy Region of Vacuum UltraViolet 138
5 Construction of the Multilayered-Mirror Monochromator and the Beam Line
for the Study of Synchrotron Radiation Stimulated Process 139

6 Influence of Residual Fluorine Gases on the Adsorption of Atomic H on Si(100)-2" 1 Surfaces 139
G. lon Desorption Induced by Core-Electron Transitions Studied by Electron lon Coincidence
Spectroscopy Combined with Synchrotron Radiation 140
1 Auger Electron Photoion Coincidence (AEPICO) Technique Combined
with Synchrotron Radiation for the Study of lon Desorption Mechanism
in the Region of Resonant Transitions of Condensed H,O 140
2 Study of lon Desorption Induced by Resonant Core-Electron Excitation
of Isolated NH3 Monolayer Adsorbed on a Xe Film

Using Auger Electron Photoion Coincidence Spectroscopy 141
H. Photoionization Dynamics Studied by Electron Spectroscopy
Combined with a Continuous Synchrotron Radiation Source 141
1 Spectator- and Participant-Like Behavior of a Rydberg Electron on Predissociation
of Superexcited States of OCS 141

I. Laser Photionization of Polarized Atoms Produced by Excitation with Synchrotron Radiation -142
1 Laser Photoionization of Polarized Ar Atoms

Produced by Excitation with Synchrotron Radiation 142
2 Laser Photoionization Electron Spectroscopy of Polarized Kr Atoms
Excited with Synchrotron Radiation 143
J. Vacuum UV Spectroscopy Making Use of a Combination of Synchrotron Radiation
and a Mode-L ocked or Pulsed UV Laser 143
1 Pump-Probe Spectroscopy of N2 and N,O
by Using a Laser-Synchrotron Radiation Combination Technique 143
2 Apparatus for Resonance Enhanced Multiphoton |onization Spectroscopy
of Neutral Fragments Produced by VUV Photoexcitation 144
3 Laser Spectroscopy of Neutral Fragments from Superexcited States
Prepared by Synchrotron-Radiation Photoexcitation 144
K. Monochromator Newly Developed on Beamline BL2B2 in UVSOR 145
1 Design of an 18 m Spherical Grating Monochromator at UV SOR 145

L. Ultraviolet Photoelectron Spectroscopy on Organic Thin Films Using Synchrotron Radiation --145
1 Angle-Resolved UV Photoelectron Spectra (UPS) of Thin Films of Perylene-3,4,9, 10-

Tetracarboxylic Dianhydride on MoS, 146
2 Temperature Dependence of Photoelectron Angular Distribution

from Thin Films of Chloroaluminum Phthal ocyanine on MoS; 146
3 Photoemission Study of Pristine and Photodegraded Poly(Methyl Methacrylate) ----------------- 146
4  Site-Specific Chemical-Bond Scission in Poly(Methyl Methacrylate)

by Inner Shell Excitation 146
5 Study of Solid Surfaces by Metastable Electron Emission Microscopy: Energy-Filtered Images

and Local Electron Spectra at the Outermost Surface Layer of Silicon Oxide on Si(100) ------- 146

6 Low-Energy Electron Transmission Spectroscopy of Thin Films
of Chloroaluminum Phthalocyanine on MoS, 147
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7 Photon Stimulated lon Desorption of Deuterated Polystyrene Thin Films

Induced by Core Excitation 147
8 Characterization of Self-Assembled Monolayer of Thiophenol on Gold

by Penning lonization Electron Spectroscopy 147
9 High-Resolution Electron Energy L oss Spectroscopy

of Chloroalminum Phthal ocyanine Ultrathin Films 147
10 Angle-Resolved UPS Study and Simulation with lAC Approximation

for Oriented Monolayer of Tetratetracontane (n-Ca4Hgp) on Cu (100) 147

M. Formation of Nanometer-Scale InAs|dand on GaP (001) Substrate 148

1 Nanometer-Scale InAs Islands Grown on GaP (001) by Organometallic Vapor Phase Epitaxy -148
2 Effectsof Post Annealing on Self-organized InAs Islands Grown on (001) GaP

by Organometallic VVapor Phase Epitaxy 148
N. Desorption Induced by Electronic Transitions (DIET) from Cryogenic Surfaces -------------------- 149
1 Absolute Desorption Yield of Metastable Atoms from the Surface of Solid Rare Gases
Induced by Exiton Creation 149
2 Long Lifetime Emission of the Excited Species Ejected from the Surface of Solid Ne ---------- 149
O. Structureand Vibrational Spectra of M olecules Physisorbed on Metal Surfaces -------------------- 149
1 Upgraded Infrared Beamline BL6A1 at UV SOR 149
2 Development of High Sensitivity EELS 150
3 Electronic Structure of a Pt(111)-Ge Surface Alloy and Adsorbed CO 150
4 LEED and STM Measurement of NO /Pt(111) at Low Temperature 150
RESEARCH ACTIVITIESVII
Coordination Chemistry Laboratories 151
A. Surface Coordination Chemistry towards Molecular Protonic Devices 151
1 Proton-Coupled Electron Transfer Reaction of Self-Assembled Monolayer
of Ruthenium(I1) Complex Containing Tridentate 2,6-Bis(benzimidazol-2-yl)pyridine ---------- 151
2 Proton-Coupled Electron Transfer Reaction of Langmuir-Blodgett Monolayer
of Ruthenium(I1) Complex Containing Tridentate 2,6-Bis(benzimidazol-2-yl)pyridine ---------- 152
3 Meta Coordination to Amphiphilic Ru Complexes at the Air-Water Interface -------------------- 152
4 Synthesis and Characterization of Amphiphilic Ru Complex
with 2,2".6',2"-Terpyridine-4'-phosphonic Acid at the Air-Water Interface 153
5 Metal-to-Ligand Charge Transfer (MLCT) Band of [Ru(L 18)(tridentate ligand)]2*
asaMolecular Orientation Probe at the Air-water Interface 154
B. Redox Chemistry of Inorganic Metal Complexes 154

1 1,8-Diphenyl-octa-1,3,5,7-tetraene Complexes of Ruthenium(l1): Crystal Structures of [p-(s-cis-
1,2,3,4-h:s-cis-5,6,7,8-h-PhCH=CHCH=CHCH=CHCH=CHPh)(RuCICp*),] and [p-(s-trans-

1,2,3,4-h:s-trans-5,6,7,8-h-PhCH=CHCH=CHCH=CHCH=CHPh)-{ Ru(acac) 2} 7] -------------- 155
2 Spectroelectrochemical Analysis of Intervalence Band
in Mixed-Vaence Di- and Tetranuclear Ru Complexes by Flow-Through Method -------------- 155
C. New Insight into M echanism of Biological Oxygenation Reactions 156
1 Mechanism of Double-Strand DNA Cleavage Effected by Iron-Bleomycin 156
2 Contribution of a Peroxide Adduct of Copper(11)-Peptide Complex
to Modify the Secondary Structure of Albumin 156
D. Metal lonsin Biological Systems 156

1 Isolation and Characterization of Nitric Oxide Reductase from Paracoccus halodenitrificans -156
2 Spectral Properties of Cytochrome cs53 and a Membrane-Bound Cytochrome b

from Alcaligenes xylosoxidans GIFU 1051 157
3 Observation of Cu-N3™ Stretching and N3~ Asymmetric Stretching Bands
for Mono-Azide Adduct of Rhus vernicifera Laccase 157

4 Genomic Cloning of the Region Encoding Nitric Oxide Reductase
in Paracoccus halodenitrificans and a Structure Model Relevant to Cytochrome Oxidase ------ 157
5 Magnetic Studies of the Trinuclear Center in Laccase and Ascorbate Oxidase

Approached by EPR Spectroscopy and Magnetic Susceptibility Measurements ------------------ 157
6 Isolation and Characterization of Vanadium Bromoperoxidase from a Marine Macroalga,

Ecklonia stolonifera 158
7 EPR and Magnetic Susceptibility Studies of the Trinuclear Copper Center

in Native and Azide-Reacted Zucchini Ascorbate Oxidase 158
8 The Putative Proton-Transfer Pathway in Membrane-Bound Nitric Oxide Reductase

in Connection with Proton Transfersin Heme-Cu Terminal Oxidases 158

9 Rolesof Four Iron Centers in Paracoccus halodenitrificans Nitric Oxide Reductase ------------ 158
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10 Myrotheciumverrucari MT-1 Bilirubin Oxidase and Its Mutants

for Potential Copper-Ligands 159
E. Homogeneous Catalysiswith Novel Reactivity 159
1 Paladium Complex Catalyzed Cyanation of Allylic Carbonates and Acetates
Using Trimethylsilyl Cyanide 159
F. Bio-Inspired Molecular Architecture 160
1 Double-Strands Formation of Artificial DNAs Induced by Metal Complexation ----------------- 160
2 Metal-Assisted Formation of Artificial Nucleic Acids 160
3 An Efficient Strategy for the Liquid-Phase Synthesis of Cyclic Metallopeptides ----------------- 161
4 Highly Controlled and Hierarchical Assembly of Metal Complexes 161
5 Macrocyclic Metal Complexes for Selective Recognition of Nucleic Acid Bases
and Manipulation of Gene Expression 161
6 Macrocyclic Zinc(ll) Complexes for Selective Recognition of Nucleobases
in Single- and Double-Stranded Polynuclectides 162
G. Stereochemistry of Coordination Compounds and Adsor ption Phenomena of Various Gases
on Inorganic Solids 162
1 Anaysisof Active Sites on Copper lon-Exchanged ZSM-5 for CO Adsorption
through IR and Adsorption-Heat Measurements 162
2 Preparative Study and Characterization of the Cis-Diamminetetranitro-Cobaltate(l11) lon
— A Missing Link in the Ammine-Nitro Cobalt(I11) Series 162
3 Chromatographic Separation and Characterization of the Photoproduct of
Tris(L-cysteinesulfinato-N,S)cobaltate(l11) 162
4 Stereochemistry of (R)-2 Methyl Aziridine Complex of Cobalt(l11)
and Dimerization of the Ligand 163
5 Development of Site-Selective Copper-lon-Exchanging Method of HZSM-5
by the Vapourization of Hexafluoroacetylacetonato-Copper Complex 163
6 A Stable Sulfonato-Cobalt(l11) Complex: D-[Co{ OS(O),CH2CH2NH2-N,O} (en)2] (ClOy), ----- 163
7 Complete Chromatographic Resolution of Axially Chiral b-Diketonate Complexes
on Cellulofine C-200 163
H. Syntheses of Transition Metal-Sulfur Clustersand Development of Their Catalysis --------------- 163
1 Structures and Reactivities of Diruthenium Dithiolene Complexes and Triruthenium Sulfido
Clusters Derived from a Hydrosulfido-Bridged Diruthenium Complex 164
2 Syntheses of Ruthenium Hydridotris(1-pyrazolyl)borate Complexes
Having Sulfur-Donor Coligands 164
3 Unprecedented Conversion of Benzylideneanilines into Aryl Isocyanides
Promoted by a Low-Vaent Molybdenum Complex. X-Ray Structure
of trans-[Mo(CNPh)(N2)(PhPCH2CH2PPhy)2] 164
I. Activation of Carbon Dioxide and Energy Conversion
from Proton Gradientsto Electricity M ediated by Metal Complexes 165
1 Catalytic Generation of Oxalate through Activation of Two CO, Molecules
on [(IrCp*)2(Ir-h#-Cy* CH2CN) (M3-S)2] 165
2 Sdectiveformation of HCOO" and C»,042 in Electrochemical Reduction of CO,
Catalyzed by Mono- and Dinuclear Ruthenium Complexes 166
3 Stabilization of [Ru(bpy)2(CO)(h1-CO,)] and Unprecedented Reversible Oxide Transfer
Reactions from COs2 to [Ru(bpy)2(CO),]2* and from [Ru(bpy)2(CO)(h1-CO,)] to CO;p -------- 166
4 Synthesis and Characterization of Ruthenium Terpyridine Dioxolene Complexes:
Resonance Equilibrium between Ru'!'-Catechol and Ru''-Semiquinone Forms ------------------- 166
5 Novel Intramolecular Rearrangement of Hepta-Coordinate Rhenium(V) Complex
with Catecholato and Terpyridine Ligands 167
6 First Artificial Energy Conversion from Proton Gradient to Electricity 167
7 Two-Electron Reduction of [{ (bpy)2Ru(dmbbbpy)} sRu]®" from (BNA), via Photoinduced
Electron Transfer [dmbbbpy = 2,2'-Bis(N-methylbenzimidazole-2-yl)-4,4'-bipyriding] --------- 168
8 Selective Production of Acetonein Electrochemical Reduction of CO,
Catalyzed by Ru-Naphthyridine Complex 168
9 Basicity of pz-X and h1-Y Ligands (X, Y = S, Se) of Reduced, Oxidized
and Super-Oxidized Forms of [FesX4(YAd)4]% (Ad = 1-adamantane) in Aqueous Solutions ---169
J. Supramolecular Self-Assembly through Coordination 169
1 Made-to-Order Assembling of [2]Catenanes
from Palladium(I1)-Linked Rectangular Molecular Boxes 169
2 Sef-Assembled Molecular Ladders 169
3 Coordination Polymers Self-Assembling from Cadmium(ll) lons
and Flexible Pyridine-Based Bridging Ligands 169
4 Nanometer-Sized Macrotricyclic Complexes Self-Assembled

from Ten Small Component Molecules 170
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5 Encapsulation of Large, Neutral Molecules

in a Self-Assembled Nanocage Incorporating Six Palladium(l1) lons 170
6 A Thermally Switchable Molecular Lock.

The Guest-Templated Synthesis of aKinetically Stable Nano-Sized Cage 170
7 Spontaneous Assembling of Ten Small Componentsinto a Three-Dimensionally Interlocked

Compound Consisting of the Same Two Cage Frameworks 171
8 A Nonometer-sized Hexahedral Coordination Capsule

Assembled from Eighteen Metal lons and Six Triangular Organic Ligands 171
9 "Ship-in-a-Bottle" Formation of Stable Hydrophobic Dimers

of cis-Azobenzene and -Stilbene Derivatives in a Self-Assembled Coordination Nanocage ----171

K. Synthesis and Reactivity of Complexes Containing Peculiar Bonds
between Transition Elementsand Main Group Elements of Group 14 172

1 Intramolecular Aromatic C-H Bond Activation by a Silylene Ligand

in a Methoxy-Bridged Bis(silylene)-Ruthenium Complex 172
2 Quantitative Transfer of aMethyl Group from a Methyl(hydrido)iridium Complex to SIRH3

(R = n-butyl, pentyl or hexyl) to Give SIR(Me)H2 and a Dihydridoiridium Complex ------------ 172
3 Thermal Reaction of Ethyl(hydrido){ (2-phosphinoethyl)silyl}iridium(l11) Complex

—Formation of a{ (2-Phosphinoethyl)} (ethene)iridium(l) Complex — 173
4 Synthesis of Cationic Germyleneiron Complexes and X-Ray Structure of [Cp* (CO).Fe

=GeMe;-DMAP]BPhs-CH3CN (Cp* = CsMes, DMAP = 4-(Dimethylamino)pyriding) --------- 173
5 Thermal Reactions of Alkyl(hydrido)(hydrosilyl)iridium(l11) Complexes:

Generation of a Hydrido(silylene)iridium(l) Species via the Reductive Elimination of Alkane

and 1,2-H-Shift from the Silicon Atom to the Ir(I) Metal Center 173
6 Synthesis, Structure, and Reactivity of aBis(silylene)(carbonyl)ruthenium Complex

and aNovel Addition Reaction of Photochemically Generated Dimethylsilylene

to Bis(silylene) Complexes Cp(OC)M{SiMey---O(Me)---SiMey} (M = Ru, Fe) -------------=----- 174
7 Synthesis and Properties of Intramolecularly Base-Stabilized Disilanyl(silylene)ruthenium

and -iron Complexes 174
8 Thermal and Photochemical Reactions of a Cationic Rhenocene-Acetonitrile Adduct:

The First C-H Bond Activation by Rhenocene Cation 175
9 Novel Reaction of Silyl Carbonyl Complexes with Hydride-Transfer Reagents:

Reduction of a Carbonyl Ligand and Coupling with a Silyl Group 175

RESEARCH ACTIVITIESVIII

Computer Center 176
A. Theoretical Studieson Electronic Structure and Dynamics of Electronically Excited States
in Polyatomic Molecules 176
1 Wavepacket Study on the Photodissociation Dynamics of OCS 176
2 Theoretical Study on the Predissociation Dynamics of Electronically Excited 1D state
of HCP Molecule 176
3 Theoretical Study on the Unimolecular Reaction Dynamics of Acetyl Radical
CH3CO® CH3+CO 176
4 Ab Initio Molecular Orbital Studies of |somerization Reaction from ¢c-OSiH»0 to t-OSIHOH -176
5 Ab Initio Study of PH2 + O, Reaction Relevant to the PHz Combustion 177
6 Semiclassical Study of Nonintegrable Systems 177
7 A Theoretical Study on Structures and Vibrational Spectra of Cgs Fullerene Isomers ------------ 177
L aser Research Center for Molecular Science 179
B. ZeroKinetic Energy Pulsed Field [ onization Spectroscopy of Very Highly Excited Rydberg States
and van der Waals Complexes 179
1 Energy Exchange between Electron and lon Core in Very High-Lying Rydberg States

of Poliatomic Molecules Evidenced by Sweep-Off-Probe Pul sed-Electric-Field lonization ----- 179

2 Cation Vibrational Spectraof Pyrimidine and Its van der Waals Complexes with Ar and N2

by ZEKE Photoelectron Spectroscopy 179

C. Developments and Researches of New Laser Materials 179

1 Spectrum Control of Intense THz-Radiation from InAs under Magnetic Field

Irradiated with Stretched Femtosecond Laser Pulses 180
2 Estimation the Focusability of the THz Radiation 180
3 Efficient, High Output Energy, Ultraviolet Ce:LiCAF Laser 180
4 All-Solid-State Tunable Ultraviolet Picosecond Ce3*:LuLiF4 Laser

Pumped by the Fifth Harmonic of an Nd:YAG Laser 181
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5 Broad-Band Gain Demonstration of New Y b:Glass 181
6 Strong Enhancement of THz-Radiation Power from Femtosecond-L aser
Irradiated InAs Clean Surface and Its Temperature Dependence 182
D. Development and Resear ch of Advanced Tunable Solid State Laser Sour ces 182
1 Intracavity Frequency Doubled Yb:Y AG Miniature Laser 182
2 Design of Longitudinally Solid-State Lasers by Using M2 Pump-Beam Factor ------------------- 183
3 Diode-Pumped Nd:YAG Ceramics Lasers 183
Research Center for Molecular Materials 185
E. Development of Novel Heter ocyclic Compounds for Advanced Materials 185
1 Synthesis and Characterization of New Electron Donors
Containing 1,2,5-Thiadiazole and 1,1'-Dihydro-4,4'-bi (pyridylidene) Units 185
2 Synthesis and Properties of Bis(1,3-dithiol-2-ylidene) Compounds
Containing a 2,2'-Bithienyl Unit 185
3 Synthesis and Properties of Novel Tetrathiafulvalene Vinylogues 185
4 Molecular and Crystal Structure of Novel Tetrathiafulvalene Vinylogues
and Their Cation Radical Salts 186
5 New Electron Acceptors Containing Thieno[ 3,4-b]pyrazine Units 186
6 Design of Novel 4-Terminal Molecular Switching Unit Based on Multi-Stage Redox System -187
F. Elecrtonic Structuresand Rectivities of Active Sites of Metalloproteins 187
1 Imidazole and p-Nitrophenolate Complexes of Oxo Iron(1V) Porphyrin p-Cation Radicals
as Models for Compounds | of Peroxidase and Catalase 187
2 Electron Configuration and Spin Distribution in Low-Spin (meso-Tetraalkylporphyrinato)-
iron(I11) Complexes Carrying One or Two Orientationally Fixed Imidazole Ligands ------------ 188
3 Raman Signature of the Fe;O, "Diamond" Core 188
4 83Cu-NMR Study of Copper(l) Carbonyl Complexes with Various Hydrotris(pyrazolyl)borates:
Correlation between 83Cu Chemical Shifts and CO Stretching Vibrations 189
G. Molecular Mechanism of Heme Degradation and Oxygen Activation by Heme Oxygenase ------- 189
1 Cobalt Porphyrin Heme Oxygenase Complex. EPR Evidences
for the Distal Heme Pocket Hydrogen Bonding 189
2 The Oxygen and Carbon Monoxide Reactions of Heme Oxygenase 190
3 Identification that Histidine 45 is the Axial Heme Iron Ligand of Heme Oxygenase-2 ---------- 190
H. Designing Artificial Photosynthesis at Molecular Dimensions 191
1 Synthesis and Characterization of Manganese Complexes 191
2 Synthesis and Photophysical Properties of Porphyrin-Dimanganese Composite Molecules ----- 191
I. Organic Molecular Materialswith Novel Electronic Properties 192
1 Functionalization of Cgg by Acetylenes 192
2 New Electron-Transporting Materials for Organic EL Devices 192
J. Studiesof Nanoscale Carbons 192
1 Effect of Environment Temperature for Synthesizing the Single Wall Carbon Nanotubes
by Arc Vaporization Method 193
2 Radial Thermal Expansion of Purified Multiwall Carbon Nanotubes
Measured by X-Ray Diffraction 193
3 Effect of the Growth Temperature on the Diameter Distribution and Chirality
of Single Wall Carbon Nanotubes 193
4 Purification and Magnetic Properties of Carbon Nanotubes 193
5 Raman Spectroscopy of Single Wall Carbon Nanotubes 194
6 The Structure and Electronic Properties of Graphite Nano-Particles 194
K. The Measurement of Dipolar Interactions under Magic-Angle Sample Spinning ------------------- 194
1 Dipolar Interactions between 13C and 15N 194
Equipment Development Center 195
L. Development of "IMS Machines' 195
1 Multi-Channel Detector for Mid-Infrared Light 195
2 Programmable Micro Current Source 196
M. Development of Experimental Devices 196
1 Prototype Apparatus for Synthesizing the Single Wall Carbon Nanotubes by Arc Discharge

at High Temperature Environment 196

N. Development of Spectroscopic System with Combination of Synchrotron Radiation and Laser -197

1

Time-Gated Photon Counting Method for Two-Photon Spectroscopy
Using Synchrotron Radiation and Laser 197
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Ultraviolet Synchrotron Orbital Radiation Facility 198
O. Development of the UVSOR Light Source 198
1 Non-linear Cdlibration of Beam Position Monitors 198
P. Researchesby the USE of UVSOR 198
1 Time Response and Temperature Dependence of Photo-Stimulated Desorption
of Sodium Atoms from Sodium Halides 198
2 Laser-Induced Fluorescence Study of Fast Desorption of Ground-State K Atoms
from Potassium Halides Excited by Synchrotron Radiation 198
3 Circular Dichroism in the Angular Distribution of Core-Level Photoel ectrons
from GaAs (111) 198
4 Simultaneous Measurements of Photoelectron and Luminescence of Barium Halides ----------- 199
5 Temperature Dependence of Auger-Free Luminescencein Alkali and Alkaline-Earth Halides -199
6 Combinational Use of Synchrotron Radiation and Laser
for Two-Photon Spectroscopy of BaF,! 199
7 Direct Excitation of TI* Impurity lons by Hot Photoelectrons in Wide-Gap Crystals ------------ 199
8 Study of lon Desorption Induced by the Core-Level Excitation on the CaF»(111) Surface ------ 199
9 Observation of the Surface States on CuCl(100) 200
10 Electronic Structures of Organic Salts (DI-DCNQI)2M (M = Cu and Ag)
Using Photoel ectron Spectromicroscopy 200
11 Resonant Photoemission Study of Temperature-Induced Valence Transition Material
EuNi2(Si1-xGex)2 200
12 Study of Magnetic Linear Dichroism (MLD) for Different Thickness of Ni-Thin Film
Grown on Ferromagnetic Co (100) in Element Specific Photoemission 201
13 Tm5p Resonant Photoemission Study of TmX (X=S, Se and Te) around 4d-Excitation Region 202
14 Photodissociation of Ozone in the K-Edge Region 203
RESEARCH FACILITIES 204
Computer Center 204
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