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We developed an open-source software Open Data Analysis Tool for Science and Engineering 

(ODAT-SE), by the PASUMS project in FY2024 as a major upgrade of 2DMAT 

( https://www.pasums.issp.u-tokyo.ac.jp/2dmat/ ). ODAT-SE (2DMAT) was developed for the 

data analysis of advanced experimental measurements and offers five analysis methods: (i) grid 

search, (ii) Nelder-Mead optimization, (iii) Bayesian optimization, (iv) replica exchange Monte 

Carlo method, and (v) population-annealing Monte Carlo method. The parallel computation with 

ODAT-SE was carried out on the ISSP supercomputers and other supercomputers such as Fugaku. 

The present report reviews ODAT-SE and a recent application study to determine the surface 

structure of the 3×3-Si phase on the Al (111) surface by positron diffraction and core-level 

photoemission spectroscopy.   

1. Introduction
One of the fundamental topics in

computational science is data analysis in 

experimental measurements. An open-source 

data-analysis framework 2DMAT [1] and 

related tools have been developed for the data 

analysis in experimental measurements of 

TWO-Dimensional MATerial structures by 

the PASUMS project of ISSP at FY2020 and 

FY2021 and other projects [1-8]. Two-

dimensional materials have been a central 

issue in materials science because of the 

emergence of physical or chemical 

phenomena specific to their dimensionality, 

with promising applications in 

nanotechnology [9]. 2DMAT is a unified 

platform for the analysis of different 

experimental measurement techniques, total-

reflection high-energy positron diffraction 

(TRHEPD) [10], surface X-ray diffraction 

(SXRD) [11], and low-energy electron 
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diffraction (LEED) [12] experiments.  

Under the PASUMS project in FY2024, 

the software underwent a redesign, emerging 

with a new name, ODAT-SE (Open Data 

Analysis Tool for Science and Engineering) 

[13], and can be used as an interdisciplinary 

data-analysis framework beyond solid-state 

physics.  

The present report contains an overview 

of ODAT-SE for the methodological 

background, the new features introduced at 

FY2024, a recent application study, a 

summary, and a future outlook.   

   

2. Methodological background 
The methodological background of the data 

analysis is an inverse problem [5], in which an 

observed quantity 𝑌 is modeled as a function 

of a target quantity 𝑋 (𝑌!"# ≡ 𝑌!"#(𝑋)). Here, 

𝑌 and 𝑋 are assumed to be high-dimensional 

vectors ( 𝑋 ≡ (𝑋$, 𝑋%, … , 𝑋&), 𝑌 ≡

(𝑌$, 𝑌%, … , 𝑌') ). The function 𝑌!"#(𝑋)  is 

called a direct problem solver and should be 

prepared for each measurement technique. A 

typical analysis procedure is an optimization 

procedure of the residual difference function  

𝐹(𝑋; 𝑌) ≡ |𝑌 − 𝑌!"#(𝑋)|%  and the optimal 

solution is written as 𝑋∗ ≡ argmin)	𝐹(𝑋; 𝑌), 

as shown schematically in Fig. 1 (a).   In the 

data analysis in experimental measurements, 

however, the quantities 𝑋  and 𝑌  always 

contain uncertainty, and one should often 

consider the uncertainty quantitatively by 

Bayesian inference, in which the probability 

distribution 𝑃(𝑌|𝑋)  , called likelihood 

function, is modeled, and the posterior 

probability distribution 𝑃(𝑋|𝑌) is obtained as 

a high-dimensional histogram using Monte 

Carlo methods, as shown in Fig. 1 (b).   

 

 
Fig. 1 Schematic diagrams of (a) residual 
difference function 𝐹(𝑋; 𝑌)	in optimization 
procedure and (b) posterior probability 
distribution 𝑃(𝑋|𝑌)	in Bayesian inference 

 

ODAT-SE offers the following five analysis 

methods: (i) Grid search method: The grid-

search method is an algorithm for searching 

for the minimum value of 𝐹(𝑋; 𝑌)  by 

computing 𝐹(𝑋; 𝑌)	for all candidate points in 

the parameter space, 𝑋 prepared in advance. 

In ODAT-SE, the set of candidate points is 

equally divided and automatically assigned to 

each process for trivial parallel computation. 

(ii) The Nelder-Mead optimization method 

[5,14]: The method, also known as the 
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downhill simplex method, is a gradient-free 

optimization method in which the gradient 

∇)𝐹 is not required. The method is reduced to 

an iterative local update, and a proper initial 

guess is needed to avoid local minimum 

trapping. (iii) Bayesian optimization method: 

The method gives a black-box optimization, 

and ODAT-SE uses a Bayesian optimization 

library, PHYSBO [15,16]. See references 

[15,16] for details. (iv) Replica exchange 

Monte Carlo (REMC) method [17] and (v) 

population-annealing Monte Carlo (PAMC) 

method [18]: The two methods, commonly 

parallelized Monte Carlo methods and gives 

the posterior probability distribution 𝑃(𝑋|𝑌), 

as in Fig. 1(b), through Bayes’ Theorem 

𝑃(𝑋|𝑌) = 𝑃(𝑌|𝑋)𝑃(𝑋)/𝑃(𝑌) .  The PAMC 

method is suitable for massively parallel 

computation with 10* MPI processes or more 

[5].  

In ODAT-SE, the four methods, except the 

Nelder-Mead method, are implemented by 

parallel computation, which is efficient not 

only for personal computers but also for 

supercomputers. So far, the numerical 

computations have been carried out not only 

on the supercomputers at ISSP but also on the 

Wisteria-Odyssey supercomputer at the 

Information Technology Center, University of 

Tokyo under the Interdisciplinary 

Computational Science Program in the Center 

for Computational Sciences, University of 

Tsukuba, and the Fugaku supercomputer 

under the HPCI projects (hp210228, 

hp210267, hp220248, hp230304, hp240304).  

 

3.  New features of ODAT-SE 
This section explains the new features of 

ODAT-SE. The code structure of ODAT-SE 

was drawn schematically in Fig. 2. The 

original architecture in 2DMAT was tightly 

coupled with specific experimental techniques, 

limiting its flexibility and reusability across 

other scientific fields. In ODAT-SE, the 

architecture explicitly separates “direct 

problems” (i.e., the physical or statistical 

models representing the system under 

investigation) from the optimization or search 

algorithms. This modular approach enables 

researchers to apply ODAT-SE not only to 2D 

material analysis but also to diverse fields; 

users can easily add their own direct problem 

solvers or search algorithms tailored to their 

research needs.  

To ensure continuity from 2DMAT, the 

direct problem solvers originally developed 

for 2DMAT have been preserved and 

organized in a dedicated 2DMAT GitHub 

 
Fig. 2 Schematic diagram of the code 
structure of ODAT-SE 
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repository [19]. These models can still be used 

within the ODAT-SE framework with minimal 

modification—users simply need to install 

them as add-on components. Furthermore, a 

wide range of sample programs and usage 

examples has been located at the ODAT-SE 

Gallery [20], maintained by the ISSP Data 

Repository. This gallery provides ready-to-use 

scripts and templates, making it easier for 

users to adopt ODAT-SE for their specific 

scientific problems. 

One of the significant changes in the 

transition from 2DMAT to ODAT-SE was the 

license shift from GPL v.3 to MPL v.2.0 [21]. 

While the GPL ensured strong copyleft—

requiring any derived work to be released 

under the same license—it also posed barriers 

to integration with other software or for 

commercial use. In contrast, the MPL adopts a 

“file-level copyleft” model, allowing 

proprietary use and redistribution as long as 

modifications to MPL-licensed files are 

disclosed. This change has made ODAT-SE 

more attractive and accessible to both 

academic and industrial users, facilitating 

broader adoption and smoother integration 

into diverse software ecosystems. 

 

4. A recent application study for the 
determination of the surface 

structure of the 3×3-Si phase on the 

Al (111) surface  
This section is devoted to a review of a 

recent application study for the determination 

of the surface structure of the 3 × 3-Si phase 

on the Al (111) surface by the multiple usages 

of TRHEPD and core-level photoemission 

spectroscopy [22]. TRHEPD [10] is a novel 

experimental probe for two-dimensional 

materials and has been actively developed in 

the last decade at large-scale experimental 

facilities at the Slow Positron Facility (SPF), 

Institute of Materials Structure Science 

(IMSS), High-Energy Accelerator Research 

Organization (KEK) [23]. Fig. 3 shows a 

schematic diagram of the TRHEPD method. 

In this method, the observed data 𝑌  comes 

from the diffraction pattern seen on the screen, 

and the target quantity 𝑋  is the position of 

surface and subsurface atoms at a depth of less 

than one nanometer.  

 

 
Fig. 3 Schematic diagram of the TRHEPD 
experiment [23] 

 
ODAT-SE (2DMAT) was used for the data 

analysis of the TRHEPD experiment under the 

one-beam condition, in which the specular 

(00) spot intensities were dominated by the 

surface-normal component, 𝑧-component, of 

atomic positions. Fig. 4 shows the flat silicene 

structure model, a candidate of the structure. 
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In the model, the 3 × 3  surface unit cell 

contains eight Si atoms of the surface layer, 

labeled by ‘1’, ‘2’, …, ‘8’ in Fig. 4, and nine 

Al atoms of the first sub-surface layer. The 

residual difference 𝐹(𝑋; 𝑌)  is given by the 

difference between the observed and 

calculated diffraction data. The PAMC 

analysis was carried out with the seventeen 

independent parameters of the 𝑧  coordinates 

of all the eight atoms (𝑧$ ,	𝑧% ,..,	𝑧+ ) of the 

surface Si layer and all the nine atoms of the 

first Al layer. As a result, the optimal structure 

was obtained as the flat structure for both the 

surface Si layer and the first subsurface Al 

layer, as shown in Fig. 4. See the original 

paper [12] for details.  

 

 
Fig. 4 Top and side views of the schematic 
diagram of the flat silicene structure model 
for the 3 × 3 -Si phase on the Al (111) 
surface. A 3 × 3 unit cell is depicted. [22] 

 

The analysis indicates the importance of a 

global search, such as PAMC, because the 

residual difference function 𝐹(𝑋; 𝑌) has many 

local minima. The existence of local minima 

is demonstrated in Fig. 5, in which the grid 

search is carried out only with the surface Si 

atoms under the constraint of 𝑧$ = 𝑧% = 𝑧, =

𝑧* = 𝑧- = 𝑧. = 𝑧+ and the residual difference 

function 𝐹 is drawn as a contour plot as the 

function of the common value of 

𝑧$, 𝑧%, 𝑧,, 𝑧*, 𝑧-, 𝑧., 𝑧+ and the value  𝑧/. One 

can find that the global minimum is located at 

𝑧$ = 𝑧% = 𝑧, = 𝑧* = 𝑧- = 𝑧. = 𝑧/ = 𝑧+ =

2.4 Å, which corresponds to the flat surface 

structure of Fig. 4. One can also find that a 

local minim is located at 𝑧$ = 𝑧% = 𝑧, =

𝑧* = 𝑧- = 𝑧. = 𝑧+ = 2.4  Å and 𝑧/ = 3.6  Å, 

which corresponds to a bucked surface 

structure. If one uses an iterative local-update 

algorithm, like the Nelder-Mead algorithm, 

the optimization algorithm may fail to find the 

global minimum because of the trapping on 

local minima.  

 
Fig. 5 Contour plot of the residual 
difference function in TRHEPD for the 
3 × 3-Si phase on the Al (111) surface [22] 
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 Here, we discuss the crucial role of the 

multiple usage of TRHEPD and core-level 

photoemission spectroscopy. In the surface 

analysis by TRHEPD, it should be noted that 

Al and Si are located next to each other in the 

periodic table and, thus, have similar 

scattering potentials for a positron beam. The 

observed TRHEPD data at the Si surface layer 

appeared nearly identical without or with Al 

substitution. This indicated that the surface 

structure model created uncertainty regarding 

embedded Al atoms. Si core-level 

photoemission spectroscopy was also carried 

out to overcome the above uncertainty 

because the Si atoms could be bonded with 

neighboring Si and/or Al atoms. This creates 

different chemical environments for these Si 

sites that should result in corresponding 

chemical shifts in Si core-level photoemission 

spectra.  

The analysis with TRHEPD and core-

level photoemission spectroscopy is 

concluded in the Al-embedded silicene model 

structure in Fig.6, in which the eight sites in 

the 3 × 3 unit cell of the surface layer were 

occupied by one Al atom and seven Si atoms. 

 

5. Summary and Future Outlook  
An open-source data-analysis framework, 

Open-Data Analysis Tool for Science and 

Engineering (ODAT-SE), was developed as a 

major upgrade of 2DMAT. The framework 

offers various algorithms, mainly for the 

optimization and Bayesian inference as a 

global search. ODAT-SE has been redesigned 

to provide better flexibility and reusability 

across other scientific fields. A recent 

application study is reviewed for the 

determination of surface structure by 

TRHEPD and core-level photoemission 

spectroscopy. The analysis indicates the 

importance of global search and the multiple 

usage of TRHEPD and core-level 

photoemission spectroscopy.  

A future outlook is the interdisciplinary 

use of ODAT-SE beyond solid-state physics. 

Very recently, the present authors launched a 

new project, the Moonshot R&D Program 

[24], in the field of fusion science, and ODAT-

SE will be used in the project.  

 

 

 
Fig. 6 Top and side views of the schematic 
diagram of the Al-embedded silicene model 
structure determined by the multiple usage 
of TRHEPD and core-level photoemission 
spectroscopy experiments. [22] 

Activity Report 2024 / Supercomputer Center, Institute for Solid State Physics, The University of Tokyo

37



 

References 
[1] https://www.pasums.issp.u-

tokyo.ac.jp/2dmat/ 
[2] Kazuyuki Tanaka, Takeo Hoshi, Izumi 

Mochizuki, Takashi Hanada, Ayahiko 
Ichimiya, Toshio Hyodo, Development 
of data-analysis software for total-
reflection high-energy positron 
diffraction (TRHEPD), Acta Physica 
Polonica A, 137, 188 (2020). 

[3] Takeo Hoshi, Daishiro Sakata, Shotaro 
Oie, Izumi Mochizuki, Satoru Tanaka, 
Toshio Hyodo, Koji Hukushima, Data-
driven sensitivity analysis in surface 
structure determination using total-
reflection high-energy positron 
diffraction (TRHEPD), Computer 
Physics Communications 271, 
108186/1-7 (2022). 

[4] Takashi Hanada, Yuichi Motoyama, 
Kazuyoshi Yoshimi, Takeo Hoshi, sim-
trhepd-rheed – Open-source simulator 
of total-reflection high-energy positron 
diffraction (TRHEPD) and reflection 
high-energy electron diffraction 
(RHEED), Computer Physics 
Communications 277, 108371/1-10 
(2022). 

[5] Yuichi Motoyama, Kazuyoshi Yoshimi, 
Izumi Mochizuki, Harumichi Iwamoto, 
Hayato Ichinose, Takeo Hoshi, Data-
analysis software framework 2DMAT 
and its application to experimental 
measurements for two-dimensional 
material structures, Computer Physics 
Communications 280, 108465/1-11 
(2022). 

[6] Hisashi Kohashi, Harumichi Iwamoto, 
Takeshi Fukaya, Yusaku Yamamoto, 

Takeo Hoshi, Performance prediction 
of massively parallel computation by 
Bayesian inference, JSIAM Letters 14, 
13-16 (2022). 

[7] Kazuyuki Tanaka, Izumi Mochizuki, 
Takashi Hanada, Ayahiko Ichimiya, 
Toshio Hyodo, Takeo Hoshi, Two-
stage data-analysis method for total-
reflection high-energy positron 
diffraction (TRHEPD), JJAP Conf. 
Series 9, 011301/1-9 (2023). 

[8] Shuhei Kudo, Yusaku Yamamoto, 
Takeo Hoshi, A fast and efficient 
computation method for reflective 
diffraction simulations, Computer 
Physics Communications 296, 
109029/1-9 (2024). 

[9] Monatomic Two-Dimensional Layers: 
Modern Experimental Approaches for 
Structure, Properties, and Industrial 
Use, edited by Iwao Matsuda, Elsevier 
(2018). 

[10] Yuki Fukaya, Atsuo Kawasuso, 
Ayahiko Ichimiya, and Toshio Hyodo, 
Topical Review: Total-reflection high-
energy positron, diffraction 
(TRHEPD) for structure determination 
of the topmost and immediate sub-
surface atomic layers, Journal of 
Physics D: Applied Physics 52, 
013002/1-19 (2019) 

[11] R. Feidenhans'l, Surface structure 
determination by X-ray diffraction, 
Surface Science Reports 10, 105-188 
(1989). 

[12] M. A. V. Hove, W. Moritz, H. Over, P. 
Rous, A. Wander, A. Barbieri, N. 
Materser, U. Starke, G.A. Somorjai, 
Automated determination of complex 
surface structures by LEED, Surface 
Science Reports 19, 191-229 (1993). 

Activity Report 2024 / Supercomputer Center, Institute for Solid State Physics, The University of Tokyo

38



[13] https://github.com/issp-center-
dev/ODAT-SE 

[14] J. A. Nelder and R. Mead, A Simplex 
Method for Function Minimization, 
The Computer Journal 7, 308–313 
(1965). 

[15] https://www.pasums.issp.u-
tokyo.ac.jp/physbo/ 

[16] Yuichi Motoyama, Ryo Tamura,  
Kazuyoshi Yoshimi, Kei Terayamam, 
Tsuyoshi Ueno, Koji Tsuda, Bayesian 
optimization package: PHYSBO, 
Computer Physics Communications 
278, 108405/1-8 (2022). 

[17] Koji Hukushima and Koji Nemoto, 
Exchange Monte Carlo Method and 
Application to Spin Glass Simulations, 
Journal of the Physical Society of 
Japan 65 1604-1608 (1996). 

[18] Koji Hukushima, Yukito Iba, 
Population annealing and its 
application to a spin glass, AIP 
Conference Proceedings 690, 200-206 

(2003), 
[19] https://github.com/2DMAT 
[20] https://isspns-gitlab.issp.u-

tokyo.ac.jp/takeohoshi/odat-se-gallery 
[21] https://www.mozilla.org/en-

US/MPL/2.0/ 
[22] Yusuke Sato, Yuki Fukaya, Akito 

Nakano, Takeo Hoshi, Chi-Cheng Lee, 
Kazuyoshi Yoshimi, Taisuke Ozaki, 
Takeru Nakashima, Yasunobu Ando, 
Hiroaki Aoyama, Tadashi Abukawa, 
Yuki Tsujikawa, Masafumi Horio, 
Masahito Niibe, Fumio Komori, Iwao 
Matsuda, Surface structure of the 3×3-
Si phase on Al(111), studied by the 
multiple usages of positron diffraction 
and core-level photoemission 
spectroscopy, Physical Review 
Materials 9, 014002/1-11 (2025).  

[23] https://www2.kek.jp/imss/spf/eng/ 
[24] https://ms10ds.nifs.ac.jp/ 

 

 

Activity Report 2024 / Supercomputer Center, Institute for Solid State Physics, The University of Tokyo

39


	COVERs
	s002
	s003
	s004
	s005
	s100
	s100
	s200
	s201
	s202
	s203
	s209
	s210
	1_26300_Morikawa_Yoshitada_2024-Ea-0014a
	1_17950_Matsushita_Yu-ichiro_2024-Eb-0009
	1_11300_Watanabe_Satoshi_2024-Ca-0057a
	1_11300_Ishii_Fumiyuki _2024-Ca-0079-Cb-0048a
	1_11150_Ono_Tomoya_2024-Ca-0103a
	1_10400_Hamada_Ikutaro_2024-Ca-0106
	1_10000_Ohnishi_Masato_2024=Ea-0002a
	1_08900_Shiomi_Junichiro_2024-Ea-0013
	1_08800_Sakaguchi_Norihito_2024-Ca-0052
	1_07950_Noguchi_Yoshifumi_2024-Ca-0067
	1_07850_Haruyama_Jun_2024-Ca-0105a
	1_07800_Shiraishi_Kenji_2024-2Ca-0062
	1_07800_Shiraishi_Kenji_2024-1Cb-0039
	1_07650_Oshiyama_Atsushi_2024-Ea-0006
	1_07400_Oda_Tatsuki_2024-Ca-0027
	1_07400_Kunisada_Yuji_2024-Ca-0053
	1_07100_Egami_Yoshiyuki_2024-Ca-0108b
	1_06450_Gonome_Hiroki_2024-Ca-0014
	1_06000_Uemura_Naoki_2024-Ca-0004
	1_05500_Fujii_Koji_2024-Cb-0044a
	1_05450_Xu_Bin_2024-Ca-0017
	1_05300_Sato_Shunsuke_2024-Cb-0014
	1_05200_Yasuhara_Sou_2024-2Ca-0074
	1_05200_Yasuhara_Sou_2024-1Cb-0029
	1_05200_Shimojo_Fuyuki_2024-Ca-0095
	1_05000_Ohno_Kaoru_2024-Ca-0015a
	1_05000_Kasamatsu_Shusuke_2024-Ca-0117
	1_04800_Tsuneyuki_Shinji_2024-Ca-0135
	1_04800_LIHAO_2024-Ca-0037b
	1_04800_GOHDA_Yoshihiro_2024-Ca-0028
	1_04600_Ochi_Masayuki_2024-Ca-0005a
	1_04400_Tenno_Seiichiro_2024-Ca-0086a
	1_04400_Nakayama_Akira_2024-Ca-0123
	1_04400_Mochizuki_Yasuhide_2024-Ca-0078a
	1_04200_Sun_Jie_2024-Cb-0042a
	1_04200_Inoue_Kazutoshi_2024-Cb-0052
	1_04150_Kobayashi_Nobuhiko_2024-Ca-0132a
	1_04000_Ohmura_Satoshi_2024-Ca-0061
	1_03950_Taketsugu_Tetsuya_2024-Ca-0001
	1_03800_Hamamoto_Yuji_2024-Cb-0053a
	1_03800_Hamamoto_Yuji_2024-Ca-0122
	1_03750_Tanaka_Tomonori_2024-Ca-0081a
	1_03750_Fujisaki_Takaya_2024-Ca-0094
	1_03750_BAE_SOUNGMIN_2024-Ca-0113a
	1_03550_Yamauchi_Kunihiko_2024-Ca-0009
	1_03550_Tsuji_Yuta_2024-Ca-0059
	1_03400.Seino_Kaori_2024-Ca-0068a
	1_03200_Kusakabe_Koichi_2024-Caa-0134a
	1_03100_Shimamura_Kohei_2024-Ca-0006
	1_03000_Yamada_Atsuo_2024-Ca-0026
	1_02950_Yoko_Akira_2024-Cb-0050
	1_02800_Suzuki_Yuji_2024-Ca-0002a
	1_02750_Yamashita_Tomoki_2024-Ca-0034a
	1_02600_Toh_Daisetsu_2024-Ca-0070
	1_02600_Koura_Akihide_2024-Ca-0033
	1_02400_Sato_Ryuhei_2024-Ca-0018
	1_02350_Sasaki_Takehiko_2024-Ca-0116
	1_02200_JIA_XUE_2024-Ca-0083
	1_02100_Tatetsu_Yasutomi_2024-Ca-0013
	1_02100_Kageshima_Hiroyuki_2024-Ca-0054a
	1_02050_Yamaguchi_Naoya_2024-Ca-0044a
	1_02040_Tanaka_Katsuhiro_2024-Ca-0072a
	1_02000_Niki_Kaori_2024-Ca-0075
	1_01950_Nozawa_Kazuki_2024-Ca-0038
	1_01800_Ohto_Tatsuhiko_2024-Ca-0021
	1_01800_Nakamura_Kohji_2024-Ca-0133
	1_01800_Ishibashi_Shoji_2024-Ca-0050a
	1_01800_Fujimoto_Yoshitaka_2024-Ca-0056
	1_01720_Kaiju_Hideo_2024-Ba-0077a
	1_01600_Nakamura_Kazuma_2024-Ca-0077a
	1_01400_Zhang_Di_2024-Ca-0060b
	1_01400_Quan_Phung_2024-Ca-0031
	1_01400_Harashima_Yosuke_2024-Ca-0061a
	1_01400_Fujita_Takatoshi_2024-Ca-0032a
	1_01300_Ishikawa_Takahiro_2024-Ca-0046a
	1_01240_Ono_Shota_2024-Ca-0008a
	1_01240_Ono_Shota_2024-Bb-0001a
	1_01200_Shinohara_Yasushi_2024-Ca-0016
	1_01050_Yoshioka_Hironori_2025-Ca-0025
	1_01050_Lee_Minhyeok_2024-Ca-0041
	1_01000_Hirata_Kenji_2024-Ca-0036
	1_00940_Mitarai_Yoko_2024-Ba-0049
	1_00860_Tada_Kohei_2024-2Ba-0015
	1_00860_Tada_Kohei_2024-1Ba-0016
	1_00800_Takemori_Nayuta_2024-Ca-0110
	1_00800_Ohsawa_Kazuhito_2024-Ca-0071a
	1_00800_Ando_Yasunobu_2024-Bb-0022
	1_00710_Ohkubo_Yuji_2024-Ba-0006
	1_00650_Tsuruta_Kenji_2024-Bb-0036
	1_00640_Yuhara_Junji_2024-Bb-0023a
	1_00600_Nishidate_Kazume_2024-Ca-0058
	1_00590_Obata_Masao_2024-Ba-0052
	1_00580_Kobayashi_Katsuyoshi_2024-Ba-0024a
	1_00540_Izumi_Yasuo_2024-Bb-0004b
	1_00500_Sakakibara_Hirofumi_2024-Ba-0063a
	1_00500_Hagiwara_Satoshi_2024-Ba-0036
	1_00490_Usui_Hidetomo_2024-Ba-0043
	1_00480_Shudo_Ken-ichi_2024-Ba-0061
	1_00480_Shimada_Takahiro_2024-Bb-0015
	1_00480_Minami_Susumu_2024-Bb-0010
	1_00480_Fujisawa_Shuji_2024-Ba-0039
	1_00480_Akashi_Ryosuke_2024-Ba-0020
	1_00470_Tahara_Shuta_2024-Ba-0011
	1_00470_Makino_Takayuki_2024-Ba-0010a
	1_00430_NAKAGAWA_TAKESHI_2024-Bb-0044
	1_00400_Misawa_Masaaki_2024-Ba-0027a
	1_00400_Kawano_Shoya_2024-Ba-0071
	1_00400_Fukuda_Tuneo_2024-Ca-0093
	1_00370_Tsukahara_Noriyuki_2024-Ba-0003b
	1_00370_Inaoka_Takeshi_2024-Ba-0023
	1_00360_Mototake_Yoh-ichi_2024-Ba-0035a
	1_00360_Kadarisman Hana_2024-Ba-0038
	1_00360_Inagaki_Koji_2024-Ba-0076a
	1_00300_Takahashi_Osamu_2024-Ba-0017
	1_00300_Nunoura_Teppei_2024-Bb-0030a
	1_00300_Arima_Kenta_2024-Ba-0057a
	1_00250_Maehira_Takahiro_2024-Ba-0040b

	s219
	s220
	2_21400_Motome_Yukitoshi_2024-Ca-0065
	2_13100_Nomura_Yusuke_2024-Ea-0007
	2_13100_Imada_Masatoshi_2024-Ea-0003
	2_06800_Yamaji_Youhei_2024-Ea-0011b
	2_06200_Hayami_Satoru_2024-Ca-0003
	2_04900_Koga_Akihisa_2024-Ca-0097
	2_04800_Kuroki_Kazuhiko_2024-Ca-0124b
	2_03550_Suwa_Hidemaro_2024-Ca-0073a
	2_03550_Pohle_Rico_2024-Ca-0085
	2_03400_Tohyama_Takami_2024-Ca-0020a
	2_03400_Hotta_Takashi_2024-Ca-0096a
	2_03000_Shimizu_Makoto_2024-Cb-0003a
	2_03000_Peters_Robert_2024-Ca-0012
	2_02200_Yoshimi_Kazuyoshi_2024-Cb-0046a
	2_01300_Yamada_Atsushi_2024-Ca-0030a
	2_00950_YANAGISAWA_Takashi_2024-Ba-0047
	2_00690_Ono_Atsushi_2024-Ba-0067a
	2_00650_Otsuki_junya_2024-Bb-0043a
	2_00550_Hariki_Atsushi_2024-Bb-0005
	2_00480_Kobayashi_Akito_2024-Ba-0018a
	2_00440_Mochizuki_Masahito_2024-Ba-0044
	2_00370_Nishiguchi_Kazutaka_2024-Ba-0033a
	2_00210_Watanabe_Hiroshi_2024-Ba-0062a

	s229
	s230
	3_33050_Shinoda_Wataru_2024-Ea-0001
	3_29500_KAWASHIMA_Naoki_2024-Ea-0012
	3_16850_Asano_Yuta_2024-Ea-0005
	3_13100_Nakano_Hiroyoshi_2024-Eb-0007a
	3_12050_Watanabe_Hiroshi_2024-Ea-0009a
	3_11100_Okubo_Tsuyoshi_2024-Ca-0125a
	3_09450_Ido_Kota_2024-Ca-0029
	3_08900_Higuchi_Yuji_2024-Ca-0045a
	3_08400_Yamamoto_Go_2024-Ca-0099
	3_08150_Arai_Munehito_2024-D-0001
	3_08000_Mizukami_Wataru_2024-Ca-0138
	3_06700_Shimokawa_Tokuro_2024-Ca-0137a
	3_06300_Noguchi_Hiroshi_2024-Ca-0047
	3_05800_Ozeki_Yukiyasu_2024-Ca-0089a
	3_05320_Suzuki_Takafumi_2024-Ba-0025b
	3_04900_Ohtsuki_Tomi_2024-Ca-0042b
	3_04200_Tezuka_Masaki_2024-Ca-0100a
	3_04200_Hukushima_Koji_2024-Cb-0041a
	3_04000_Kawakatsu_Toshihiro_2024-Ca-0066
	3_03750_Okumura_Hisashi_2024-Ca-0023
	3_03750_Kitao_Akio_2024-Ca-0090a
	3_03600_Nishikawa_Yoshihiko_2024-Ca-0129a
	3_03400_Fujii_Susumu_2024-Ca-0091a
	3_03300_Hosono_Nobuhiko_2024-Ca-0082
	3_03200_Nakagawa_Naoko_2024-Ca-0063a
	3_03100_Oya_Yutaka_2024-Ca-0088
	3_03000_Fujino_Tomoko_2024-Ca-0107
	3_02900_Sakai_Toru_2024-2Ca-0040-1
	3_02900_Sakai_Toru_2024-1Ca-0040-2
	3_02670_Yasuda_Chitoshi_2024-Cb-0008a
	3_02670_Yasuda_Chitoshi_2024-Ba-0028a
	3_02600_Jeschke_Harald_2024-Ca-0048a
	3_02400_HARADA_KENJI_2024-Ca-0104a
	3_02400_Hagita_Katsumi_2024t-Ca-0101-1a
	3_02300_Gohlke_Matthias_2024-Ca-0118a
	3_02200_Onishi_Hiroaki_2024-Ca-0087b
	3_02150_Fuchizaki_Kazuhiro_2024-Ca-0049a
	3_01900_Koshoji_Ryotaro_2024-Cb-0005a
	3_01900_Fukui_Kenichi_2024-Ca-0092
	3_01850_IITAKA_Toshiaki_2024-Ca-0114
	3_01500_TAMAYA_TOMOHIRO_2024-D-0002
	3_01400_Nakano_Hiroki_2024-Ca-0064a
	3_01100_Araki_Takeaki_2024-Ca-0010
	3_01100_Araki_Takeaki_2024-Ba-0009
	3_01070_Kaneko_Ryui_2024-3Ba-0002a
	3_01070_Kaneko_Ryui_2024-2Bb-0002a
	3_00950_Terao_Takamichi_2024-Ba-0004
	3_00910_Fukuda_Jun-ichi_2024-Ba-0005
	3_00840_Hida_Kazuo_2024-Ba-0012
	3_00700_.Fukumoto_Yoshiyuki_2024-Ba-0032a
	3_00650_Hiyama_Miyabi_2024-Ba-0013a
	3_00600_Fuji_Yohei_2024-Ba-0064b
	3_00590_Tanaka_Shu_2024-Ba-0074
	3_00590_Oshikawa_Masaki_2024-Ba-0037
	3_00590_Kato_Takeo_2024-Ba-0046
	3_00580_Shinaoka_Hiroshi_2024-Ba-0070
	3_00580_Seki_Yuya_2024-Ba-0069
	3_00580_Satoshi_Morita_2024-Ba-0019a
	3_00540_Sato.Takeshi_2024-Bb-0041a
	3_00540_Kawamura_Taira_2024-Bb-0008a
	3_00500_VishnuVK_2024-Ba-0068a
	3_00500_Tamura_Ryo_2024-Ba-0041a
	3_00500_Nakai_Fumiaki_2024-Bb-0031a
	3_00500_Nada_Hiroki_2024-Bb-0024
	3_00500_Hatano_Naomichi_2024-Ba-0022b
	3_00480_Shiba_Hayato_2024-Ba-0072a
	3_00470_Isobe_Masaharu_2024-Ba-0021a
	3_00450_Yamamoto_Tsuyoshi_2024-D-0006a
	3_00450_Kariyado_Toshikaze_2024-Ba-0029
	3_00400_Shirai_Tatsuhiko2024-Ba-0051a
	3_00400_Ishida_Takato_2024-Ba-0029
	3_00380_Aoyama_Kazushi_2024-Ba-0042b
	3_00370_Akiba_Takaki_2024-Ba-0037a
	3_00360_Masaki_Yusuke_2024-Ba-0066a
	3_00360_Ikemoto_Hiroyuki_2024-Ba-0014a
	3_00350_Otsuki_Michio_2024-Ca-0007
	3_00320_Kobayashi_Yoshihiro_2024-Bb-0027
	3_00310_Sakashita_Tatsuya_2024-Ba-0007a
	3_00300_Takayama_Akari_2024-Ba-0058a
	3_00260_Uchida_Takeshi_2024-Ba-0060a
	3_00200_Sumita_Shuntaro_2024-Ba-0030a
	3_00190_Suzuki_Takehito_2024-Ba-0026a
	3_0000001-Ca-0111-report
	3_0000report_yamadaa

	s239
	s240
	report_misawa
	report_YCU_shimazakia
	Fukushima_Tetsuyaa
	Matsubayashi_Nobuyuki
	tadano-ISSP_report_2024a

	s249
	s250
	report_chiqa
	report_ccms_ar2025_v2a
	report_CMD45-46_ISSP_final

	s300
	s310
	s315
	s320
	s329
	s330



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




