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3.

3.1. 
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2017 10

NEC LX 406Rh-2 LX 110Rh-1 LX 108Th-4G 3

NEC LX 406Rh-2 DDN SFA14KXE

DDN ExaScaler (Lustre) Intel Omni Path (100Gbps)

P100 GPU

NEC LX
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3.2. 

(jobtype ) 1 /
GPU

cclx

PN 
(large) ccnf 18.8GB/ 1 10

40 400

300
100
30
10
10

4000/72 
2560/48
1600/30
960/16
320/12

300
100
30
10
10

4000
2560
1600
960
320

PN 
(small) 

ccnn
ccnf 4.4GB/ 1 32

40 1280

PN 
(core) 

cccc
ccca 4.8GB/ 1 36

PN
(gpu,gpup)

ccca 7.3GB/

1 48GPU
1 12 /GPU

PN
(gpuv)

1 8GPU
1 3 /GPU

1

526 OmniPath

5 ccnn 526

1 small ccnf

1 4-18 core ccca

core, gpu, gpup, gpuv

ccca GPU P100 V100

P100 gpup V100 gpuv gpu

P100 V100

1

cclx 7 4.4GB/
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3.3. 

CPU CPU

CPU GPU

CPU GPU

cclx

(jobtype=large)
42 / ( /( * )) - 

cclx

(jobtype=small)
28 / ( /( * )) - 

cclx

(jobtype=core) 
1.0 / ( /( * ))

cclx

(jobtype=gpu, gpup) 
1.0 / ( /( * )) 10 / ( /(GPU* ))

cclx

(jobtype=gpuv)
1.0 / ( /( * )) 15 / ( /(GPU* ))

ccfep, ccgpuv CPU CPU (ccgpuv 2019/7 ) 

ccgpu1, ccgpu2, ccgpup CPU (ccgpu1, ccgpu2 2019/10 

ccgpup ) 

CPU
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4.
4.1.

CPU

 

ABINIT A package for material science within density functional theory, using a plane wave basis set 
and pseudopotentials. 

AMBER A package of molecular simulation programs.
AutoDock Suite of automated docking tools. 
CP2K A quantum chemistry and solid state physics software package. 
CRYSTAL General-purpose programs for the study of crystalline solids. 
DIRAC Computes molecular properties using relativistic quantum chemical methods (named after P. A. 

M. Dirac). 
GAMESS General atomic and molecular electronic structure system.
Gaussian Ab initio molecular orbital calculations.
GENESIS Molecular dynamics and modeling software for bimolecular systems such as proteins, lipids, 

glycans, and their complexes. 
GROMACS Fast, Free and Flexible MD
GRRM Automated Exploration of Reaction Pathways.
LAMMPS Large-scale Atomic/Molecular Massively Parallel Simulator. 
Molpro A complete system of ab initio programs.
NAMD A scalable molecular dynamics program.
NBO/NBOView Discovery tool for chemical insights from complex wave functions. 
NTChem A comprehensive new software of ab initio quantum chemistry made in AICS from scratch. 
NWChem Computational chemistry tools that are scalable both in their ability to treat large scientific 

computational chemistry problems 
OpenMolcas Quantum chemistry software 
ORCA An ab initio quantum chemistry program package 
PSI4 An open-source suite of ab initio quantum chemistry programs designed for efficient, high-

accuracy simulations of a variety of molecular properties. 
Quantum 
ESPRESSO

An integrated suite of Open-Source computer codes for electronic-structure calculations and 
materials modeling at the nanoscale.

Reaction Plus Program to obtain the transition state and reaction path along the user’s expected reaction 
mechanism. 

SIESTA Efficient electronic structure calculations and ab initio molecular dynamics simulations of 
molecules and solids

SMASH Scalable Molecular Analysis Solver for High performance computing systems 
TURBOMOLE One of the fastest programs for standard quantum chemical applications.
GaussView A viewer for Gaussian
Luscus A portable GUI for Molcas and other chemical software 
Molden A visualization program of molecular and structure.
VMD Molecular graphics viewer
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: g16  

: g16a03  

: GPU  

- 10 -



300,000

28,750,000

356,884,313

200,874,522

28,603,281

0

87,070

660,582

2,808

14,592,328

244,820,591

CPU

243 1,018

14 53

272,600,993

53,139,400

309,788,728

53,199,400

0 0

2 3

31

1 1

10 65

271 1,143

0

700,000

1,408,000

300,000

28,750,000

394,146,128

0

700,000

1,393,920

100

662 99

734 100

734

710

734

459,876

7

6

5

2020 4

505,357

509,510

478,687

455,451

475,843

8,569

469,079

423,446

473,878

3

2

2021 1

12

9

8

11

10

419,001

459,243

100

664 100

720

734

100

734 100

Type-NF

100

100

100

662 100

734 100

8,569 100

100

699 100

720

710 100

699 100

100

100

734

734

100

734 100

734 100

100

734 100

734 100

100

730 100

8,561 1008,568 100

Type-CA

661 100

734 100

710 100

734 100

734 100

710 100

699 100

720

662662 100

Type-CC

663 100

734 100

710 100

734 100

734 100

710

5,581,275

451,904

100

664 100

734 100

710 100

734 100

100

Type-NN

734734 100

710 100

699 100

720 100

734
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986,725

22,363,127

21,819,372

20,428,380

22,104,033

247,383,714

Type-CC

39,466

24,896

35,995

89,936

71,441

52,295

92,144

30,354

35,019

294,827

96

97,960

197,913

121,685

64,115

85,839

604,409 82

641,405 84

672,791 88

49

112,119

163,816

19,346,102

21,094,996

21,127,885

21,386,023

20,915,832

678,563 89

592,488 86

680,984 89

7,786,216 87

695,749 91

Type-CC

2,805,492

2,383,390

3,162,594

3,429,924

3,526,461

3,372,368

3,497,250

3,952,709

2020 4

5

Type-CA *

764,684 50

739,378 44

66

681,401 89

*

74

57

Type-NF *

458,661

*Type-NN

CPU

13,656,841

20,571,540

11

10

9

8

7

6

3

2

2021 1

12

2020 4 66,317

5 57,977

16,137

24,855

10,519

4,04928,636

195

437

6 97,909

7 134,624

20,607

29,284

20,460

19,882

56,489

84,558

353

900

8 144,908

9 165,219

33,326

71,573

21,319

21,516

10 124,847

11 155,377

46,510

25,819

1,841,463

2 157,477

3 260,894

46,59574,140

2021 1 278,001

18,178

26,216

12

536,196

65

88

86

90

91

688,544 93

674,754 93

716,469 96

95

94

9922,569,582

Type-CA

81

34

29

31

45

48

84

83

87

797,89878

82

67

44

1,197,038 72

574,093

493,717

96

709,643

515,196

118,066 84

94

686,707

809,347

1,130,844

97

95

82

76 98,027 70

83,157 65

97,047 6988

885,369 52

3,424,678

3,202,426

3,322,171 88

3,700,921

GPU

78,118 55

100,653 74

78,286 58

93,228 67

Type-CA *

91,822 72

119,694 85

131,764 97

111,635 79

Type-NF Type-NN

9,303,914 731,201,4974791 39,780,384

327

689

1,146

1,419

3,501

2,130

6,388

6,230

23,715
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PN large PN small PN core PN gpu Queue ETC

2020 4 453568:27:20 13661933:13:20 3031859:37:36 538316:22:25 17685677:40:41 0:00:00 17685677:40:41

5 665052:13:20 20587888:30:40 2435847:44:36 686920:25:26 24375708:54:02 0:00:00 24375708:54:02

6 538525:56:40 19411984:52:40 3227778:02:43 732713:59:55 23911002:51:58 0:00:00 23911002:51:58

7 544319:11:20 21192081:56:40 3696634:21:57 307382:49:10 25740418:19:07 0:00:00 25740418:19:07

8 637635:57:20 21163039:13:20 3728305:37:18 291871:50:03 25820852:38:01 0:00:00 25820852:38:01

9 644861:14:40 21429705:54:40 3575629:13:54 311934:33:05 25962130:56:19 0:00:00 25962130:56:19

10 485266:51:20 21105318:54:00 3776440:30:33 430451:55:04 25797478:10:57 0:00:00 25797478:10:57

11 557467:38:00 22728582:56:00 4660193:09:43 489553:40:57 28435797:24:40 0:00:00 28435797:24:40

12 571253:20:40 22487622:43:20 3760444:39:11 795077:34:17 27614398:17:28 0:00:00 27614398:17:28

2021 1 635445:35:20 21862491:25:48 3516374:09:46 571419:41:41 26585730:52:35 0:00:00 26585730:52:35

2 482197:58:40 20538670:07:20 3670327:19:52 338550:22:50 25029745:48:42 0:00:00 25029745:48:42

3 474364:12:00 22310652:48:40 4033546:11:55 476721:37:49 27295284:50:24 0:00:00 27295284:50:24

6689958:36:40 248479972:36:28 43113380:39:04 5970914:52:42 304254226:44:54 0:00:00 304254226:44:54

PN large PN small PN core PN gpu

2020 4 126 16,206 42,994 6,991 66,317
5 190 25,102 29,564 3,121 57,977
6 53 20,760 59,286 17,810 97,909
7 156 20,626 94,233 19,609 134,624
8 138 21,508 95,565 27,697 144,908
9 152 22,053 80,632 62,382 165,219

10 216 25,826 61,055 37,750 124,847
11 344 37,070 107,591 10,372 155,377
12 3,005 18,674 122,289 53,945 197,913

2021 1 1,566 26,796 206,116 43,523 278,001
2 344 36,398 82,924 37,811 157,477
3 2,178 39,071 158,047 61,598 260,894

8,468 310,090 1,140,296 382,609 1,841,463
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a

b

d

a

b

d

a
b
c
d

( ) 1,087 6,071 6,553 6,721 6,305 6,170 6,316

CPU b,c
( )

509 2,405 5,405 6,320 8,205 8,489 8,508

CPU
( )

(200H ) (200H ) (200H )

234

1986

M-680H

S-810/10

CPU b,c
( )

12,770 20,092 / 5,023

6,016 6,368

CPU
( )

(200H ) (200H  / M-680H )

278,956

1987

M-680H

( 1 )

S-810/10

(2 )

S-820/80

213

143

520

663

6,624

6,444

(M-680H )

207

13,053

10,091

14,799

10,768

(200H ) (200H )

330 375

110

446

556

102

426

528

198

469

11,938

10,141

(200H ) (200H )

1983

M-200H

2

199

1984

M-200H

2

M-680H

S-810/10

160

70 69 91 94

254 325

929

M-200H

M-180 M-180 2

1988

10,418

231

211

( )

1985

( 11 )

(1 )

1981

176 192 183

421

4,666 11,033 10,230

8,306

M-200H

2

0

2 0 0 3

24 93

43 20 69920

1982

M-180 M-200H M-200H

1978

M-180

2

816 3,171 7,427

334 394

200H

1979 1980

63

48

107

155

1991

M-680H M-680H M-680H M-680H

41,521 155,980 183,840 214,847 239,771 226,727

118

0

202118 190

236,519

1989 1990

3

185

100

0

S-820/80 S-820/80 S-820/80 S-820/80

33,832 / 8,458 12,439

137 146 140 158

544 593 623

14,694 16,622 20,606

272239 256

6,091 5,694 6,768 6,749

(M-680H ) (M-680H ) (M-680H ) (M-680H )

218 248 229

7

0 0 0 0

3 0 0

278,104 253,418 2,955,038 346,987

515

652 690 733 781

12,347 14,626

7,872 8,300 11,975 11,874

17,846

206

274,431

12,080

39

1

226

130

464

594

141

496

637

15,536

0

28,184 / 7,046

237

289,915

4

1

223

9,880

7,978
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a

M-680H 6,689 M-680H 5,722 SX-3/34R 8,352 SX-3/34R 8,425 SX-3/34R 8,494 SX3-3/34R 8,579 SX3-3/34R 6,365 VPP5000 8,234

SX-3/34R 2,101 SX-3/34R 8,506 HSP  8,293 HSP 8,431 HSP 8,513 SX-5 8,587 SX-5 8,301 SGI 8,319

HSP 2,133 SP2 8,333 SP2 8,336 SP2 8,515 SP2 8,574 SP2 8,375 SX-5 8,496

SP2 2,022 HPC 4,872 HPC 8,501 HPC 8,590 HPC 8,363 SP2 8,492

SR2201 3,561 SR2201 8,694 SR2201 8,381 HPC 8,490

Origin2000 3,570 Origin2000 8,380

CPU
( )

b

d

a

VPP5000 8,492 VPP5000 8,506 VPP5000 8,553 VPP5000 8,502 VPP5000 8,462 VPP5000 1,402 Altix4700 8,245 Altix4700 8,087 Altix4700 8,319

SGI 8,422 SGI 8,324 SGI 8,545 SGI 8,496 SGI 8,492 SGI 1,400 PRIMEQUEST 8,304 PRIMEQUEST 8,486 PRIMEQUEST 8,536

SX-5 8,558 SX-5 8,391 SX-7 8,524 SX-7 8,451 SX-7 8,492 Altix4700 6,196 SX-7 7,098 SR16000 8,261 SR16000 8,454

SP2 8,555 SP2 7,118 TX-7 8,525 TX-7 8,489 TX-7 8,501 PRIMEQUEST 6,336 TX-7 7,088

HPC 8,555 HPC 8,386 SX-7 8,399

TX-7 8,398

CPU
( )

b

d

a
b
c
d

CPU b,c
( )

678,128 2,030,643 1,785,877 1,762,818 1,992,205 4,384,464 6,307,008

(M-680H ) (M-680H ) (M-680H ) (HSP ) (HSP ) (HSP ) (HSP )

CPU b,c
( )

12,491 16,306 24,781 156,076 207,790 262,365 273,575

(SP2 Thin ) (SP2 Thin ) (TX-7 ) (TX-7 ) (TX-7 ) (TX-7 ) (TX-7 ) (SR16000 )

SP2

14

152

0

321,796 368,136

28,968 19,896 78,130

1,005,486

918,737

595

PRIMEQUEST(7 )

44

702,270

0

18

145

0

45,173

( )

SR2201

Origin2000

149,342

22

140,250

648

1,224,945

1,199,620

604

251,785

PRIMEQUEST

TX-7(1 )

VPP5000(5 )

SGI2800,Origin3800

(5 )

HPC

Origin2000(10 )

SX-7(1 )

SX-5(3 )

SR2201

Altix4700

58,685

0

PRIMEQUEST

SR16000SR16000

539

166

347

156

101

704

(SP2 Thin )

239,671

302

Altix4700(7 )

59

589

141

40

SR16000(3 )

551

188 186

TX-7

302

TX-7

HPC

144

341,788

0

234,866

4

55,522

2000

2001

SGI2800,Origin3800

SX-3/34R

VPP5000

1998 1999

SX-3/34R

(12 )HSP SGI2800,Origin3800

PRIMEQUEST

138

566

13

174

664

0

125

67,159

VPP5000

40,697

SX-5

SX-5

HPC

79,964

VPP5000

SP2 SP2

SX-5

SP2

SGI2800,Origin3800

SX-5

SP2

2007

391

HPC

2008

Altix4700

2009

Altix4700

635

534

249,405

18

209,393

15

119

0

70,680

479

278,177

148

100

229,401 277,697

449

538

0

504

237,872

583

89

HPC

347

0

49

635

1,433,895

104

SGI2800,Origin3800

SX-7

2002 2003 2006

267

TX-7

10

(SP2 Thin )

619,294

1,412,981

171

VPP5000

97,78876,804

306 331

0

3

414,643

573599 510

275

11

107,194

0

533

20

0

196

653,468

58,784

0

5

149,177

281

4 4 21

284 205 214

12,579,635 11,954,215

(SR16000 )

282

0

0

297,638

21,153

19,110

804

143

661

7,156

726

S-820/80

1992

M-680H

16,027

227,650

S-820/80( 12 )

SX-3/34R(1 )

225

18,311

589

716

1993

M-680H

271

58,650

735

1995

10

1994

M-680H( 11 )

SX-3/34R

HSP(1 )

SP2(1 )

222

139

601

740

21,781

19,393

127

40,358

7

129

1997

SP2

SX-3/34R

HSP

1996

HPC(9 ) HPC

SR2201(11 )

SP2

SX-3/34R

HSP

TX-7

154 132

SX-7

684

201

713

574

15

51,499

58,425

70,308

126

73,910

51,738

210

37,446

84,102

188

609

480516

3083

SX-7SX-7

SGI2800,Origin3800SGI2800,Origin3800

VPP5000VPP5000

20052004

139

1

( )

279

0

SX-3/34R

HSP(1 )

SP2(1 )

597
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a

Altix4700 8,513 Altix4700 7,148 SR16000 7,904 PRIMERGY 8,482 PRIMERGY 8,561 PRIMERGY 8,588 PRIMERGY 8,576 PRIMERGY 4,251

PRIMEQUEST 8,567 PRIMEQUEST 7,180 PRIMERGY 8,444 UV2000 8,037 UV2000 8,574 UV2000 8,470 UV2000 8,530 UV2000 4,262

SR16000 8,576 SR16000 8,752 UV1000 8,338 PRIMEHPC FX10 7,875 PRIMEHPC FX10 8,547 PRIMEHPC FX10 8,600 PRIMEHPC FX10 8,577 PRIMEHPC FX10 8,519

PRIMERGY 1,412 PRIMEHPC FX10 8,558 NEC LX 4,209

UV1000 1,412

PRIMEHPC FX10 1,428

CPU
( )

CPU b
( )

b

d

a

PRIMEHPC FX10 4,392 NEC LX 8,402 NEC LX 8,568

NEC LX 8,525

CPU
( )

CPU b
( )

b

d

a
b
d

1,841,463

15

0

252

271

57

1086

1143

-

394,146,128

356,884,313

304,254,227

2020

NEC LX

PRIMEQUEST(1 ) PRIMERGY UV2000 UV2000 UV2000 UV2000

2016

Altix4700 Altix4700(1 ) SR16000(2 ) PRIMERGY PRIMERGY PRIMERGY PRIMERGY

PRIMEQUEST

2010 2011 2012 2013 2014 2015

PRIMEHPC FX10  

PRIMERGY (2 ) PRIMEHPC FX10  

SR16000 SR16000 UV1000 PRIMEHPC FX10  PRIMEHPC FX10  PRIMEHPC FX10  

PRIMEHPC FX10
(2 )

UV1000(2 )

170 190 213 204 214 235 234

49 43 49 39 63 46 50

( )

(SR16000 ) - - - -

816

666 688 807 786 836 844 866

617 645 758 747 773 798

- -

1,712,430 1,738,115 8,007,910 13,388,725 14,299,976 176,636,204 251,118,128

213,838,230

12,232,544 14,958,012 50,685,364 90,703,069 95,012,014 102,022,406 113,368,880

1,581,450 1,675,950 7,832,630 12,841,960 14,147,404 171,317,964

24 36 29

143,132 204,864 496,719 516,481 979,108 705,470

2017

PRIMERGY(9 )

UV2000(9 )

PRIMEHPC FX10  

NEC LX(10 )

0

193 231 257 260 253 210 253

0 0 1 0 0 0

1,055,412

15 22 21 32

0

292,639,800

272,486,299

328

PRIMEHPC FX10
(9 )

2018

NEC LX

253,788,270

186,692,673

1,140,631

236

45

869

914

-

264,312,932

9

307,426,854

0

( )

985

248

52

933

-

2019

268

2,520,856

0

314

NEC LX

51
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8-4　計算科学研究センター
計算科学研究センターは，2000 年度に分子科学研究所の電子計算機センターから岡崎共通研究施設の計算科学研究

センターへの組織改組が行われ，現在は分子科学研究所，基礎生物学研究所，生理学研究所の３研究所により運営さ

れている。従来の共同利用に加えて，理論，方法論の開発等の研究，さらに，研究の場の提供，ネットワーク業務の

支援，人材育成等に取り組んでいる。2020 年度においても，計算物質科学スーパーコンピュータ共用事業や各種スクー

ルの開催をはじめとした様々な活動を展開している。ここでは共同利用に関する活動を中心に，特に設備の運用等に

ついて記す。

2021 年３月現在の共同利用サービスを行っている計算機システムの概要を示す。本システムは，旧来「超高速分子

シミュレータ」と「高性能分子シミュレータ」の２システムから構成されてきたが，2017 年 10 月の更新以降「高性

能分子シミュレータ」の１システムに統合した。本シミュレータでは，いずれも量子化学，分子シミュレーション，

固体電子論などの共同利用の多様な計算要求に応えうるための汎用性があるばかりでなく，ユーザーサイドの PCク

ラスタでは不可能な大規模計算を実行できる性能を有する。

高性能分子シミュレータは，主として日本電気製の LXシリーズで構成される 1077ノードの共有メモリ型スカラ計算

機クラスタであり，全サーバは同一体系の CPU（Intel Xeon）および OS（Linux 3.10）をもとに，バイナリ互換性を保ち

一体的に運用される。システム全体として総演算性能 4.24 PFlopsで総メモリ容量 222 TByte超である。LXシリーズのク

ラスタは運用形態を念頭に置いて２タイプから構成されている。１つは TypeNと呼ぶノード単位の利用形態向けクラス

タで，2.4 GHzのクロック周波数を持つ 40コア，192 GBメモリ構成のノード 794台と，メモリ構成を 768 GBに強化し

た 26台からなる PCクラスタである。もう１つは TypeCと呼ぶコア単位の利用形態向けクラスタで，3.0 GHzのクロッ

ク周波数を持つ 36コア，192 GBメモリ構成のノード 159台と，24コアに GPGPUを２基搭載した演算性能を強化したノー

ド 98台からなる PCクラスタである。インターコネクトは，Omni-Pathアーキテクチャを採用し，全台数を 100 Gb/sで相

互接続しており，大規模な分子動力学計算などノードをまたがる並列ジョブを高速で実行することができる。これら PC

クラスタは 9.4 PBの容量を持つ外部磁気ディスクを共有し，Lustreファイルシステムを構成している。

ハードウェアに加え，利用者が分子科学の計算をすぐに始められるようにソフトウェアについても整備を行ってい

る。量子化学分野においては，Gaussian 16，GAMESS，Molpro，Molcas，TURBOMOLE，分子動力学分野では，

Amber，NAMD，GROMACSなどがインストールされている。これらを使った計算は全体の 1/3強を占めている。

共同利用に関しては，2020 年度は 271研究グループにより，総数 1,103名（2021 年３月末現在）におよぶ利用者が

これらのシステムを日常的に利用している。近年，共同利用における利用者数が増加傾向にあり，このことは計算科

学研究センターが分子科学分野や物性科学分野，生物物理分野において極めて重要な役割を担っており，特色のある

計算機資源とソフトウェアを提供していることを示している。また最近は，錯体化学分野や有機化学分野など幅広い

分野の研究者の利用も増加している。

計算科学研究センターは，国家基幹技術の一つとして位置づけられているスーパーコンピュータ「富岳」成果創出

加速プログラム，科学技術人材育成のコンソーシアムの構築事業「計算物質科学人材育成コンソーシアム」，元素戦

略プロジェクト＜研究拠点形成型＞とも連携を行っている。これら３つの大規模並列計算を志向したプロジェクトを

支援し，各分野コミュニティにおける並列計算の高度化へさらなる取り組みを促すことを目的として東北大学金属材

料研究所，東京大学物性研究所，自然科学研究機構分子科学研究所が共同で「計算物質科学スーパーコンピュータ共

用事業（SCCMS）」を運営しており，2020 年度はこれらプロジェクトにコンピュータ資源の一部（10%以下）を提供・

協力している。さらに，ハード・ソフトでの協力以外にも，分野振興および人材育成に関して，計算科学研究センター・
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ナノテクノロジープラットフォーム事業合同ワークショップ「データ科学に基づく理論・計算科学と実験科学の協働

を目指して」と２つのスクール「第 10 回量子化学スクール」と「第 14 回分子シミュレーションスクール̶基礎から

応用まで̶」を開催した。また，東北大学金属材料研究所，東京大学物性研究所，大阪大学ナノサイエンスデザイン

センターと協力し，我が国の最先端の計算物質科学技術を振興し，世界最高水準の成果創出と，シミュレーション技術，

材料情報科学技術の社会実装を早期に実現するため，計算物質科学協議会を設立・運営し，分野振興を行っている。

2020 年度　システム構成

高性能分子シミュレータシステム 4.24 PFlops

クラスタ演算サーバ TypeN
型番：日本電気 LX 2U-Twin2サーバ 406Rh-2
ＯＳ：Linux
コア数：31,760コア（40コア× 794ノード）2.4 GHz
総理論性能：2,439 TFlops（3,072 GFlops× 794ノード）
総メモリ容量：152 TB（192 GB× 794ノード）

クラスタ演算サーバ TypeNF（メモリ強化）
型番：日本電気 LX 1Uサーバ 110Rh-1
ＯＳ：Linux
コア数：1,040コア（40コア× 26ノード）2.4 GHz
総理論性能：79 TFlops（3,072 GFlops× 26ノード）
総メモリ容量：19 TB（768 GB× 26ノード）

クラスタ演算サーバ TypeC
型番：日本電気 LX 1Uサーバ 110Rh-1
ＯＳ：Linux
コア数：5,724コア（36コア× 159ノード）3.0 GHz
総理論性能：549 TFlops（3,456 GFlops× 159ノード）
総メモリ容量：30 TB（192 GB× 159ノード）

クラスタ演算サーバ TypeCA（演算性能強化）
型番：日本電気 LX 4U-GPUサーバ 108Th-4G
ＯＳ：Linux
コア数：2,352コア（24コア× 98ノード）3.0 GHz
総理論性能：226 TFlops（2,304 GFlops× 98ノード）+ 944 TFlops（NVIDIA Tesla P100× 192, V100× 20）
総メモリ容量：19 TB（192 GB× 98ノード）

外部磁気ディスク装置
型番：DDN SFA14KX
総ディスク容量：9.4 PB

高速ネットワーク装置
型番：Intel Omni-Path Architecture 100Gbps

フロントエンドサーバ
型番：日本電気 LX 2U-Twin2サーバ 406Rh-2
ＯＳ：Linux
総メモリ容量：1,536 GB（192 GB× 8ノード）

運用管理クラスタ
型番：日本電気 Express5800/R120g-1M
ＯＳ：Linux
総メモリ容量：1,024 GB（64 GB× 16ノード）
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Dynamic Structures of Biological Molecules Revealed by Spectroscopy, 
Quantum Chemical Calculations, and Molecular Dynamics Simulations
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Calculation of electron-phonon interactions using hierarchical equations 
of motion with applications to organicphotovoltaic cells and the 

Holstein-Hubbard model

Mauro Cainelli  
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Structures and Properties of Organosilicon Compounds
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Theoretical Study on the Aggregation-Induced Emission
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Theoretical approach on electronic states of luminescent metal 
complexes and their assembled systems 
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Study on coloring mechanisms of organoboron complexes controlled
by molecular arrangements
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Theoretical study on the control and application of photochemical reactions
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Theoretical studies on photochemical processes in hydrogen-bonded 
systems
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Investigation of the electronic properties of pi-cluster molecules
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Application of Vibrational Circular Dichroism for Supramolecular 
Chirality 
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Calculations of electronic states, structure, and spectra of 
photofunctional molecules 
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Study on structure and reactions of novel main group element 
compounds
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Analysis of vibrational bands of supersulfide compounds in cells
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Development of novel high functional asymmetric catalysts
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Design of a high-performance polymerization catalyst by modification of 
ligand-structure
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THEORETICAL STUDY OF THE REGIOSELECTIVITY IN ESTER DANCE 
REACTION
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Development of Optofunctional Molecules
by Taking Advantage of Main Group Elements
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C5N  

Reevaluation of the permanent dipole moment of C5N 
   

 

1  

MRCI C5N

C5N  

CnH

n = 1, 2, 3… C4H

CnH

C4H

MRCI C4H

[1] C4H 2.4

 

C5N C5N TMC-1 [2]

 (C5N/C5N ) 2.3 C6H  (C6H/C6H =16)

C5N C5N C4H

C5N C5N C4H

C5N

 

C5N CnH

n 8

 

2  

MOLPRO [3]

RCCSD(T)/cc-pVTZ C5N 2 +

MRCI/cc-pVTZ

1 –10 11 – 1 –

CnH RCCSD(T)/cc-pVQZ  

- 46 -



3

MRCI/cc-pVTZ C5N 1

C5N

2.55 D 3.385 D[4] 

1/1.3 TMC-1 C5N/C5N 4.1

Cernicharo TMC-1 C5N/C5N [2]

C6H 16

CnH n=10  ( 1)

C11H

4

2021 Internal symposium of molecular spectroscopy 2022

5

Astrophysical journal

[1] Oyama et al, 2020, ApJ, 890, 39. [2] Cernicharo et al., 2020, A&A. 641, L9. [3] MOLPRO 2012, version 2012.1, 
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Design of metal oxide nanoclusters 
and analysis of their electronic states
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Study on Catalysis of Organopalladium Complexes 
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Theoretical investigation of cobalt-catalyzed reactions involving 
non-integral spin states
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Molecular simulations by generalized-ensemble algorithms

(generalized-ensemble algorithm)

Biophysics and
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Theoretical Study of Geometries, Electronic Structures, Reactions, and 
Solvation of Complex Systems 

 , Bo Zhu, JiaJia Zheng, Zhao Peng, Li Qiao-Zhi
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Scheme 1. Cp*Ru(Bpin)n
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Scheme 4. PAlP
Rh

Fig. 1. Rh(PAlP) NH3, CO, C2H4

 

Fig. 2 [Pt(bpy)(CN)2]
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Cp*Rh(Bpin)2 R. Zhong, S.Sakaki, J. Am. Chem. Soc. 2020, 142, 39, 16732–16747  

3.2 Rh(I)-Aluminyl Al

(PAlP) Rh(I) Rh(PAlP) ; 

Scheme 3 C-F C-H

Al Rh

Axial(Ax) Equatorial(Eq) Al

NH3, CO, C2H4

Rh(PAlP) NH3 Al

Rh-Ax CO, C2H4 Al

Rh Al CO

Rh Ax C2H4 Rh Eq

NH3 Al

CO C2H4 Al

 Al C2H4 Rh

Eq CO

Rh Ax

Rh(PAlP) C-F C-H

(Q. Li, S. Sakaki, et al. Inorg. Chem., 59, 15862-15876 (2020)).  

3.3 Pt(II) [Pt(bpy)(CN)2]

Pt(II) 

Pt-Pt d -d d -d * MMLCT

MMLCT

periodic-QM/MM Pt

QM MM

Rh 

- 66 -



Fig. 3. Pd55 

Pt-Pt potential Schrödinger Boltzmann

Pt(II)

(Fig. 2a )

Pt(II) (Fig. 2b, 2c)

Pt(II)

Boltzmann

Fig.2d

MMLCT

(Nakagaki, Aono, Kato, S. Sakaki, J. Phys. Chem. C, 2020, 124, 19, 10453–10461). 
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Theoretical study on dynamical properties of materials by quantum 
dynamics
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Study of the mechanism of the electron chirality generation in chiral 
molecules and condensed matter physics research by local quantities 

based on quantum field theory
 ,  ,  ,  ,  ,
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(4) Al

C-H

Elucidating properties of reactive diborane(4)s and Al-anions, 
and design of homogeneous catalyst toward C-H activation of methane
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Theoretical study of the electronic structures of metalloprotein
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Theoretical Studies on Structures and Functionsof Biological Molecules
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Theoretical and computational study on hydrogen dynamics and its 
isotope effect by using quantum multi-component molecular theories 
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Simulation of chemical reactions of complex molecular system
,  Akilesh Sharma 
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Phys. Chem. Chem. Phys., 2020, 22, 28393-28400

Principles of Aggregation-Induced Emission: Design of Deactivation Pathways for Advanced AIEgens and

Applications

Satoshi Suzuki, Shunsuke Sasaki, Amir Sharidan Sairi, Riki Iwai, Ben Zhong Tang, Gen-ichi Konishi
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Bridged Stilbenes: AIEgens Designed via a Simple Strategy to Control the Non-radiative Decay Pathway
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A DFT Study on FeI/FeII/FeIII Mechanism of the Cross-Coupling between Haloalkane and Aryl Grignard Reagent

Catalyzed by Iron-SciOPP Complexes.

Sharma, A.K.; Nakamura, M. Molecules 2020, 25, 3612
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GaN to n-type: Microscopic study on Mg condensation and leakagae current in p-n diodes" Appl. 
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4. K. Seino and A. Oshiyama ``Microscopic mechanism of adatom diffusion on stepped SiC surfaces 
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Analysis of reaction mechanism of haloacid dehalogenase 
by Quantum mechanics (QM) / Molecular mechanics (MM) method
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Innovations in computational quantum science and large-scale simulation science 
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the quintet state of a carbon atom”, Phys. Rev. A 102, 052835 (2020). 

 

- 109 -



- 110 -



- 111 -



Cooperation of molecular simulation and machine learning for exploring 
novel functional materials realized with specific mixing rates

Fabian WEBER
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Cyclic heterometallic interactions formed from a flexible tripeptide complex showing effective antiferromagnetic spin 
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Mochizuki Y., Nakano T., Sakakura K., Okiyama Y., Watanabe H., Kato K., Akinaga Y., Sato S., Yamamoto J-I, 

Yamashita K., Murase T., Ishikawa T., Komeiji Y., Kato Y., Watanabe N., Tsukamoto T., Mori H., Okuwaki K., Tanaka 

S., Kato A., Watanabe C., Fukuzawa K., Chapter: ABINIT-MP Program, in Recent Advances of the Fragment Molecular 
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Computational Chemistry on Structures and Functions 
of Liquid Interfaces
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Exploration of molecular structure and crystal structure using the SHS 
method
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Fig. 1 Structures of dipeptides 

Fig. 2.  Snapshot of the Structures of 
L-Py-L-Phe extracted during the simulation 

Study of the structure and functions of cellulose and its related molecules and macromolecules 
using molecular dynamics and quantum chemical calculations  

:  The formation of self-assembled structure of dipeptides. 
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Fig. 3.  Snapshot of the Structures of 
D-Py-L-Phe extracted during the simulation 

L-Py-L-Phe

D-Py-L-Phe

D-Py-L-Phe

L-Py-L-Phe D-Py-L-Phe

D-Py-L-Phe

L-Py-L-Phe D-Py-L-Phe L-Py-L-Phe

D-Py-L-Phe 

D-Py-L-Phe

L-Py-L-Phe D-Py-L-Phe

 

[1]  Batsaikhan Mijiddorj, et. al., BCSJ, 93, 969-977 (2020).  
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composite films with poly (vinyl alcohol) : A new non-wood source ”, Noriko Kanai, Takumi Honda, 
Naoki Yoshihara, Toshiyuki Oyama, Akira Naito, Kazuyoshi Ueda, Izuru Kawamura, Cellulose, 27, 
5017-5028 (2020).   https://doi.org/10.1007/s10570-020-03113-w 
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Theoretical studies on complex chemical system based on quantum 
chemistry and statistical mechanics
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Theoretical studies of solvent effect and mechanism on stereoselective 
reaction
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Molecular dynamics study on biological activity of heronamides 
in lipid bilayer
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Molecular dynamics study of structural polysaccharides
and carbohydrate-related proteins
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Analysis of adsorption mechanism of heavy metal ions 
in aqueous solutions on activated carbon
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OZ

Development of OZ theory for accurate calculation of solvation free 
energy of polyatomic solute
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1 Kok  

CaMn4O5

Theoretical studies of electronic and spin states and reactivity of the 
CaMn4O5 cluster in the oxygen evolving complex of photosystem II
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Structure and Properties of non-planar -conjugated molecules
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NTChem

Application of quantum molecular science simulation software NTChem for 
elucidation and design of molecular functionality of nanomolecules
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Multicopy and multiscale simulation of biomolecules
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A comparative study of interaction between antibodies to N-glycans by 
quantum chemical calculations considering desolvation effects
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Structures, Dynamics, Intermolecular Interactions, and Vibrational 
Spectra of Liquids, Biomolecules, and Related Molecular Systems
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Development of a coarse-grained model for protein-protein interaction 
and its application for electron transport
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[1] K. Kawaguchi, et al., Mol. Phys. 2017, 115, 587-597. 

[2] K. Kawaguchi, et al., Mol. Phys. 2018, 116, 649-657. 

[3] S. Nakagawa, et al., Mol. Phys. 2018, 116, 666-677. 

[4] K. Kawaguchi, et al., Mol. Phys. 2019, 117, 2355-2361. 

4

 K. Kawaguchi, H. Nagao, ‘Theoretical study of electron transport between cytochrome f and plastocyanin by using a 

coarse-grained simulation’ 58  9 16 18

5

K. Kawaguchi, K. M. Nakagawa, S. Nakagawa, H. Shindou, H. Nagao, H, Noguchi, ‘Conformation of ultra-long-chain 

fatty acid in lipid bilayer: Molecular dynamics study’, J. Chem. Phys. 2020, 153, 165101.
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Theoretical Studies on Mechanisms of Catalytic Reactions 

Attila Taborosi 
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Theoretical  Studies  on  Electronic  Properties  
of  Functional  Materials
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Prediction of infrared spectra of multi-element clusters 
for infrared photodissociation spectroscopy
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Calculations of geometrical structures, reactivities and collision cross 
sections of cluster ions

Su Chang
Huang Ting  
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Fig.1. CCS distributions of M+(DB24C8) and M+(DB30C10) 
(M = Na, K) complexes at 86 K. Curves are Gaussian functions 
for fitting the experimental plots (circles).

Fig.2. Conformers of K+(DB24C8).
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Relation between functional expression and structure in protein
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Development of functions of liquid crystals utilizing dynamic 
intermolecular interactions based on molecular motion
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Theoretical study on molecular conducting and magnetic materials
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Role of water on the structural transformation of macromolecules
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Development of multicomponent quantum mechanics-nudged elastic 
band method to analyze chemical reactions including nuclear quantum 

nature
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W.

Wang, et al., Nat. Commun., 10, 1170 (2019)

1. [Å]

Reactant, O-H Reactant, H...N

MC_QM(H) MC_QM(D) MC_QM(H) MC_QM(D)

0.996 0.989 0.972 2.059 2.068 2.100

1.043 1.028 0.998 1.737 1.780 1.865

1.008 1.000 0.981 1.893 1.913 1.952

Product, N-H Product, H...O

MC_QM(H) MC_QM(D) MC_QM(H) MC_QM(D)

1.038 1.031 1.014 1.968 1.992 2.050 

1.062 1.053 1.031 2.273 2.279 2.295

1.032 1.025 1.009 2.124 2.139 2.174
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Theoretical investigation on structures of metal clusters and  
their reactivity 
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Properties of Bowl-shaped aromatic compounds 
and studies on the catalytic activity of metal clusters

Sartyoungkul Sitanan
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Pyridine Ring Modification of Indane-1,3-dione Dimers for Control of their Crystal Structure
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Development of Organometallic Molecular Wires 
with Thioether Anchor Groups
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Theoretical Studies on Structures and Reactivities of
Metal Complexes with Multifunctional Ligands
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Computational Molecular Spectroscopy: Computational Chemistry
on the Structure and Reaction of Molecules
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The improvement of solvation model by machine learning and the 
application to the acid dissociation constant

, , ,
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2. Y. Osaki, T. Fujita, K. Terayama, M. Sumita, K. Morihashi, and T. Matsui, “A simple method for parameter 

determination on the range separation for long-range corrected DFT”, to be submitted. 

3. T. Matsui, Y. Tanaka, T. Otsuka, M. Sumita, H. Izawa, and K. Morihashi, “A theoretical study on molecular cluster 

of citric acid”, to be submitted. 
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Statistical mechanics analysis for biomolecular functions 
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π

Design and synthesis of novel π-electronic ions which form functional 
assemblies
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In silico design of synthetic oligoamides binding to proteins
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Conformation of host-guest systems investigated by cold, gas-phase
spectroscopy and analysis of vibronic structures
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Theoretical Studies on Iron Complexes Bearing a Pincer Ligand
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Pd(II) C-H

Development of Photocatalytic C-H Chlorination                    
by a Dinuclear Pd(II) Complex
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Theoretical study for complex and heterogeneous molecular and 
electronic structures and their chemical reactions
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Investigation of organic reaction mechanism using
computational chemistry

, , 

1

1

1970 H. C. Brown

 ( 1) 2 D
(TFA-d)

(a) 8-

(b)

 ( (c))

2

Gaussian16 GRRM14
Molpro

Gaussian16 MOPAC
D. Truhlar

POLYRATE GAUSSRATE
Gaussian16

CF3COOD LiAlH4

0 ºC Et2O

Other
   Isotopomers

2637 37: :

OH

D
OH

D

+ +

N

O

OAr2

Ar1

NH

O
n

Ar1,2: aromatic rings

R

R: Substituents
n = 0,1

NN

O

O
X1 X1 O

n

X2X2

COOMe

O2Nn

CF3SO3H

CH2Cl2

(a)

(b)

(c)

O

F

F
OO

RO
O

Nu

F
OO

RO

CF3SO3H

CH2Cl2

Nu–

- 316 -



O
Cl3C

O
D O

O
CCl3

+

–

D

O
CCl3

O
O

O
CCl3

D

D
O

CCl3

O
O

O
CCl3

D

D

.

3

1) Enhancement of the carbamate activation rate enabled syntheses of tetracyclic benzolactams: 8-oxoberbines and 

their 5- and 7-membered C-ring homologues.  Hiroaki Kurouchi, Org. Biomol. Chem., 2021, 19, 653-658. 

2) Diprotonative stabilization of ring-opened carbocationic intermediate: conversion of tetrahydroisoquinoline to 

triarylmethanes. Hiroaki Kurouchi, Chem. Commun., 2020, 56, 8313-8316. 

ΔG
kcal/mol

O
N

O

Me
Me

ON

O
Me

Me
OMeO

H

OMeO
H

ON

O

Me
Me OMeO

H

X1

X1

X1

X2

X2

X2

X1 = H, X2 = H (1’)
X1 = NO2, X2 = H (6’)
X1 = H, X2 = NO2 (7’)

22.6
18.1
20.9

7.4
7.3
8.0

0.0
0.0
0.0

19.4
13.4
16.0

O
N

O

Me
Me OMeO

H

X1 X2

NH

O

Ar3

Ar1

N

O

OAr2

Ar1

H
N

O

OAr2

Ar1 H

+H+
H
N

O

OAr2

Ar1 H

H

Intramolecular
reaction
or Ar3-H
addition

H

NH

O
n

Triarylmethanes
Ar1-3: aromatic rings

R

-H+

.

.

- 317 -



Computational catalyst design and analysis of organic luminescent 
materials  
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Computer-aided antibody design
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Development and Application of Automated Reaction Path Search 
Methods
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DFT

DFT study on reaction mechanism of small molecule activation by 
transition metal catalyst
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Explore for low thermal conductivity Heusler-type thermoelectric 
materials using machine learning
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Mechanistic Investigations of Organic Reactions 
by Experimental and Theoretical Combination

○滝田 良、渡邉 康平、金井 求、大井 未来、三ツ沼 治信、真島 壮平、上村 祐伍、     

生長 幸之助、古田 将大、山次 健三、野崎 多実子、坂井 健太郎、平尾 祐樹、巽 俊文、

藤田 大樹、澤崎 鷹、山根 三奈、藤吉 浩平、山梨 祐輝、田辺 駿、梶野 英俊、       

藤後 貴也、高橋 和希、中尾 裕康、彭 雪、陳 虹宇、花田 華世（東大院薬） 

熊谷 直哉、野田 秀俊（微生物化学研究所）
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DNA

Theoretical analysis of the repair mechanism of UV-induced DNA 
damage for blue-light photoreceptors
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W. M. C. Sameera (Institute of Low Temperature Science, Hokkaido University) 

1 Introduction

The fundamental building blocks of molecules that lead to the origin of life in the Universe can be formed on cosmic 

icy dust grains in the cold interstellar medium (ISM). For a quantitative understanding of the chemical evolution towards 

complex molecules, it is essential to know the behavior of relatively small radical species on icy grains at low temperatures 

(e.g., 10 K). However, elementary processes such as adsorption, diffusion, and chemical reactions when encountering 

each other are still unknown and treated as “black box” in the astrochemical models in predicting the chemical evolution 

in the Universe. We use a multidisciplinary approach to overcome this limitation, where we will connect computational

chemistry, surface science, and low-temperature sciences to study the radical processes on ice. Computational methods 

determine reaction paths in a broad sense to explain the reaction mechanisms for forming complex organic molecules in 

the ISM, and guide the experimentalists to gain a broad viewpoint on designing their experiments and instrumentation to 

achieve the real situation in the ISM. This refined knowledge will fulfill a long-awaited gap in the quantitative 

determination of the radical adsorption, diffusion, and chemical reactions at low temperatures.  

2 Methods

The ONIOM(QM:MM) method, as implemented in the Gaussian16 program and the SICTWO interface, was used 

for structure optimization. The wB97X-D functional and def2-TZVP basis sets were used for the ONIOM high-layer, 

while the AMBER or AMOEBA09 force fields were employed for the ONIOM low-layer. Ice cluster models were used 

to represent amorphous solid water (ASW). Vibrational frequency calculations were performed to confirm the nature of 

the optimized local minimum (no imaginary frequency) or transition state (one imaginary frequency) and to calculate 

zero-point energies. Excited-state calculations were performed using the TD-DFT method, where wB97X-D functional 

and def2-TZVP basis sets in the Gaussian16 program were used for all atoms. Conical intersections between the excited 

state potential energy surfaces were calculated using the GRRM17 program.  

3 Results

CH3O radical on ices: ONIOM(QM:MM) method was used for calculating binding energies of the CH3O radical 

on ASW,1 where a range of binding energies (0.10-0.50 eV) was observed, and the average binding energy was 0.32 eV. 

An energy decomposition analysis indicated that the electrostatic 

interactions and Pauli repulsions between the CH3O radical and ice 

control the binding energy. Computed binding energies from the 

ONIOM(DFT:MM) and DFT methods are in agreement, suggesting that 

the ONIOM(DFT:MM) method gives accurate binding energies. 

However, computed binding energies from the ONIOM(DFT:AMBER) 
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and ONIOM(DFT:AMOEBA09) differ, and therefore the chosen force field matters.

OH radical on ices: Laboratory experiments and quantum chemistry was used for calculating OH radical on ASW.2

Our experiments created OH radical on water ice by photodissociation of H2O at interstellar conditions. The wB97X-

D/def2-TZVP level of theory was used for calculating

ground and excited-state potential energy surfaces. DFT 

calculations rationalized the mechanism for the OH

desorption on ice throught one-photon absorption of the OH-

(H2O)n complex. This phenomenon is sensitive to the 

interactions between the OH radical and the water molecules 

at the binding site. 

When the OH radical meets an electron on ice, an OH 

anion can be formed. ONIOM(DFT:MM) calculations 

suggested that the OH anion reacts with H2O molecules on ice. Then, the OH anion can be diffused into ice bulk through 

the proton hole transfer, giving rise to the negative current.3 This phenomenon was confirmed by laboratory experiments. 

4 Talks and Posters 

W. M. C. Sameera, Radical species on interstellar ices: a quantum mechanics/molecular mechanics study, CICO-

VICO Fall 2020 Workshop, Chalmers University, Sweden. (Talk)  

W. M. C. Sameera, Advances and challenges in modeling reaction mechanisms, Department of Chemistry School of 

Life Sciences, University of Sussex, UK. (Talk)  

W. M. C. Sameera, On the mechanistic puzzles of homogeneous catalysis. Institute for Materials Chemistry and 

Engineering, Kyushu University, Japan. (Talk)  

W. M. C. Sameera, OH anions and OH radicals on amorphous ice: a combined experimental and quantum chemical 

study, The 2nd ICReDD International Symposium, Hokkaido University, Japan. (Poster)

5 Publications

(1) W. M. C. Sameera, B. Senevirathne, S. Andersson, M. Al-lbadi, H. Hidaka, A. Kouchi, G. Nyman, N. Watanabe, J. 

Phy. Chem. A, 2021, 125, 1, 387-393. 

(2) A. Miyazaki, N. Watanabe, W. M. C. Sameera, Y. Nakai, M. Tsuge, T. Hama, H. Hidaka, A. Kouchi, Phys. Rev. 

Lett. A, 2020, 102, 052822.

(3) K. Kitajima, Y. Nakai, W. M. C. Sameera, M. Tsuge, A. Miyazaki, H. Hidaka, A. Kouchi, N. Watanabe, J. Phys. 

Chem. Lett. 2021, 12, 1, 704-710.

(5) Y. Takeda, W. M. C. Sameera, S. Minakata, Acc. Chem. Res. 2020, 53, 1686-1702. 

(6) Y. Ohki, K. Ishihara, M. Yaoi, M. Tada, W. M. C. Sameera, R. E. Cramerd, Chem. Commun. 2020, 56, 8035-

8038.  

(7) K. Ishihara, Y. Araki, M. Tada, T. Takayama, Y. Sakai, W. M. C. Sameera, Y. Ohki, Chem. Eur. J. 2020, 26, 9537-

9546.

- 344 -



 

1  

3

Ca2+ Ca2+

Ca2SiO4

[1-4] P

P

Ca2SiO4 X [3-

4] Ca2SiO4

VASP MD

Ca2SiO4

2  

Mumme [5]

VASP 5.3.3

GGA Perdew-Burke-Ernzerhof

- 345 -



450 eV

Grimme DFT-D3 MD 1.0fs NVT

300K 1800K 5ps

Fe (1)

, , . (1)

3

4

[1] M. Suzuki, H. Serizawa, S. Nakano, N. Umesaki, "

", The 11th Int. Conf. Molten Slags, Fluxes and Salts, Feb. 21-25th, 2021, Virtual, Korea.

5

[2] M. Suzuki, N. Umesaki, Y. Ishii, "Highly Disordered Ionic Distribution in Dicalcium Silicate for Structure 

Relaxation", J. Am. Ceram. Soc., submitted.

1. Fe P Ca2SiO4

1.

[kJ mol-1]

  -44.1

-120

-125

- 346 -



Elucidation of adhesion mechanism of highly adhesive protein in water 
by molecular dynamics simulation

1
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Computational chemistry analysis towards deeper understanding of 
electronic structures and reactivities of biological molecular systems

1
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Quantum many-electron theory and other new type approaches for quantum chemical calculations, 

, Zoom, Oct. 27, 2020.

T. Yanai, Zoom, MPIPKS Dresden (March 8 – 11, 2021); Tensor product methods for strongly correlated 

molecular systems, “Molecular multireference wave functions with DMRG and related methods”
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Molecular dynamics simulation of diffusion coefficient of 
bio-macromolecule: Effect of denaturation
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Studies on the efficient mechanisms of condensed matters including 
bio-systems utilizing quantum chemical and first-principles calculations. 
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Molecular Structure and Dynamics at Solid/Liquid Interfaces using 
Molecular Dynamics Simulation
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Creation of arrangement and space based on the fine control of 
molecular metal complex
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6) , Creation of POM complexes with multiple bonds between typical elements and transition 
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Divelopment of synthetic reactions based on theoretical calculations
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 Yajima, A.; Shimura, M.; Saito, T.; Katsuta, R.; Ishigami, K.; Huffaker, A.; Schmelz, E. A. 
“Synthetic and Determination of Absolute Configuration of Zealexin A1, a Sesquiterpenoid 
Phytoalexin from Zea mays” Eur. J. Org. Chem. 2021, 1174-1178
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Transportation dynamics of molecular ion under electric field 
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Computational chemistry simulation of functional materials 
using nanocarbons and organic materials

Patrick Bonnaud
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Theoretical study on the transfer process of cell-penetrating peptide to 
membrane
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Mechanism elucidation of hydrolase-catalyzed kinetic resolution and its 
synthetic applications
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Theoretical and laser spectroscopic investigations of structures and 
intermolecular interactions of molecular clusters: Structural analysis 

and reaction path search calculations of molecular clusters
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Molecular Dynamics Simulation of Highly Polar Liquid Crystalline 
Compounds 2
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Molecular Dynamics Study on Functional Self-Assembled Soft 
Materials: Analyses of Nano-Scaled Surface Structure and Dynamics
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Study of interfaces for artificial photosynthesis and inspection of 
solvers for strong electron correlation
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Preparation and arrangement of pi-electronic systems including ionic 
compounds
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Analysis of thermal conductivity for liquid crystal polymers and model 
compounds using molecular dynamic simulation
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Molecular dynamics study of cavitation on Kármán vortex
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Analysis of aggregation and dissolution of protein from the microscopic 
construction
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Computations of Atomic Force Microscopy Images of Several Molecules
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Floris van Eerden (Osaka University) 

1 Introduction

T cells are responsible for recognizing foreign antigens, killing infected or cancerous 

cells and maintaining cellular memory of previously encountered antigens. The T cell 

receptor (TCR) plays a crucial role in these processes by binding to antigens (epitopes) 

in the context of the major histocompatibility complex (MHC). Our bodies can make 

hundreds of billions of different TCR protein sequences, each with specificity for one or 

a few agonistic peptide-MHC (pMHC) complexes. Currently the working mechanism of 

the TCR remains enigmatic. Firstly, it is unclear how a TCR specifically recognizes 

only a small number of agonistic pMHCs. Secondly, it is unclear how signal 

transduction is initiated after the TCR does bind to an agonistic pMHC. 

The first TCR structure was recently solved by cryo-EM 1. In this structure, the TCR 

makes an ~135° angle with the membrane normal as shown in Figure 1. The tilted 

conformation appears to be sub-optimal for binding to the pMHC, as binding would be only possible if the pMHC is also 

bent at a 135° angle. This led us to hypothesize that the tilted orientation as seen in the structure is only one out of many

different possible conformations, and that the TCR possesses a greater flexibility than the cryo-EM structure suggests. 

Coarse grained molecular dynamics (CGMD) simulations were performed to test whether the TCR angle is flexible, and 

how TCR binding to the pMHC influences the flexibility. These simulations revealed a great degree of flexibility in the 

free TCR, but much less flexibility in the pMHC-bound complex, as predicted. We further identified two glycine residues 

in the TCR beta chain that are conserved in evolution (Figure 2), and which we predict act as hinge residues. To validate 

these predictions, a number of mutant TCRs were designed, in which the glycine residues were mutated to less-flexible 

residues. Experiments are being carried out to quantify the degree to which TCRs with mutated hinge residues can 

function in cells.

Figure 1: Cryo-EM structure of 

a TCR in complex with its CD3 

co-receptor. T cell and APC 

membranes are indicated by grey 

boxes.

Figure 2: MSA of the putative 

hinge region. The sequence of the 

putative hinge is well conserved 

among a wide range of organisms, 

with the two glycines (marked in 

pink) being perfectly conserved.
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2 Methods

Applicant name: Floris van Eerden

Our simulations are based on the cryo-EM structures of Dong et al. (PDB ID 6JXR) and Newell et. al (PDB ID 3QIU) 2.

For the CD3 co-receptors and the transmembrane part of the TCR, the structure of Dong et al. was used. The structure by 

Newell et al served as the basis of MHC and of the extracellular parts of the TCR. We are interested in the simulation of 

a TCR-MHC complex, but the extracellular part of the TCR electron densities of the Dong structure have been fitted on

the coordinates of an atypical natural killer TCR. For this reason, the TCR from the structure by and Newell et. (PDB ID 

3QIU) 2 was used for the extracellular part of the TCR. This structure was incomplete and the essential missing residues 

were reconstructed using Spanner 3. 

Coarse grained molecular dynamics is in particular suitable for the study of large protein systems, for which the 

coarse grained martini forcefield 4 was used. Gromacs versions 2019.4, 2020.6 and 2021.1 were used as the molecular 

dynamics engine 5. Simulations were performed with the novel Martini 3 forcefield 6 in conjunction with Gō-potentials 
7. Simulations were carried out as in 8 with minor modifications. In short, systems were constructed using a variety of 

tools: Martinize2 (in preparation) was used to transform the protein from atomistic to coarse grained resolution using 

DSSP on the fly 9. Both the TCR in conjunction with the CD3 co-receptors and the pMHC were embedded in a 

membrane and solvated using the Insane script 10. The simulations were carried out at normothermia (310 K) with the v-

rescale thermostat 11. Pressure was semi-isotropically coupled to an external bath of p = 1 bar using the Berendsen 

barostat 12). A timestep of 20 fs was used in all simulations. TCR and pMHC were brought into contact by a set of

restraints between the TCR and the pMHC. The epitope was restrained within the MHC. In the simulations with pMHC, 

a pore was created in the membrane containing the pMHC to allow solvent flow between the two compartments. 

Simulations were run for 10 μs Ten simulations of free TCR were performed, versus three of pMHC bound TCR. 

Simulations were analyzed using VMD, Pymol, and the python MDAnalysis suite. The angles were calculated between 

the TCR headgroup and the transmembrane part of the TCR. MSA were generated with MAFFT 13 14. 

3 Results

To investigate the difference in behaviour between free and pMHC bound TCRs, simulations of a single TCR (Figure 

3A) and a TCR in conjugation with a pMHC complex (Figure 3B) were performed.
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3.1. TCR without pMHC

At the start of the simulations the TCR angle is 111 degrees. The distributions of the headgroup angle (Figure 4) for free 

pMHC ranges from ~75 to 160 degrees, spanning 85 degrees, and is fairly broad, but peaks around 105 degrees. Free 

TCR adopts therefore a rather bent conformation.

3.2 TCR with pMHC 

The distribution of pMHC bound TCR is from ~115 to 180 degrees, which means that the initial conformation of the TCR 

at 111 degrees, is not sampled when the TCR is in contact with an pMHC. With a range of 65 degrees the distribution is 

less broad, and has a peak around 140 degrees. This means when engaged with a TCR, the TCR adopts an almost straight 

conformation. 

Analysis of these simulations showed that the headgroup of an unengaged TCR is much more flexible than the headgroup 

of a pMHC bound TCR, Figure 4. This hypothesis is currently being tested in the lab, using a variety of mutants in which 

some of the hinge residues have been changed. If our hypothesis is correct, these mutants are less likely to interact and 

bind with a pMHC complex.

3.3 Putative hinge 

Visual inspection of simulations of a single TCR in a bilayer resulted in the identification of a region that might function 

Figure 3: Simulation boxes of free TCR (A), and pMHC engaged TCR (B). TCR (green), together with the CD3 co-receptors (yellow) 

embedded in a POPC bilayer. In the right frame, the TCR is engaged with a pMHC complex, which is itself also embedded in a POPC bilayer. 

For clarity the solvent and part of the membrane are not shown.

 A   B
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as a hinge. We hypothesized that this hinge might render the TCR with a certain flexibility, and that this flexibility 

contributes to the binding of the TCR to the pMHC. Analysis of the sequence of in the potential hinge region showed that 

the sequence is well conserved in evolution. In various mammals, among which are mouse, sheep, bovines, monkeys, 

apes and humans, the sequence is almost completely conserved, with the two glycines being perfectly conserved, Figure

2. 

4 Talks and Posters 

Due to COVID-19 relevant conferences were cancelled, the following lectures were however still being given at 

Osaka University:

Combined Program on Microbiology and Immunology 1, Osaka University:

‘Molecular dynamics, an introduction to “computational microscopy”’ (December 15th 2020)

‘Lipids, in the mix’ ( December 22nd 2020)  

Chemistry-Biology Combined Major Program, Osaka University

 ‘Molecular dynamics, an introduction to “computational microscopy”’ (January 19th 2021)

‘Lipids, in the mix’ (January 26th 2020)

5 Publications

Saputri, D. S. et al. Flexible, Functional, and Familiar: Characteristics of SARS-CoV-2 Spike Protein Evolution. 

Front Microbiol 11, 2112 (2020).

Teraguchi, S. et al. Methods for sequence and structural analysis of B and T cell receptor repertoires. Comput Struct   

Biotechnol J 18, 2000-2011 (2020).

Van Eerden, F.J. et al. Conformational flexibility of the T cell receptor. In preparation

Figure 4: Normalized distributions of the angle 

between the TCR headgroup and the TCR 

transmembrane helices. Simulations without

MHC (blue) and with the TCR engaged with a 

pMHC (orange). At the start of the simulations the 

angle is 111 degrees, as indicated by the green 

vertical line. Ten simulations of free TCR were 

performed, versus three of pMHC bound TCR.
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Structure prediction of glycan cluster using enhanced sampling method
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 QM/MM Met16

Reduction potential determination of WT and Met16X variants of 
Pseudoazurin with QM/MM method
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Theoretical studies of relaxations and reaction dynamics 
 in condensed phase 
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Theoretical studies on the photo-electronic processes and catalytic 
reactions using the accurate electronic structure theories
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Molecular simulation of protein aggregation
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Molecular simulations for exploring conformational spaces 
occupied by multi-domain proteins 

characterized by structural flexibility
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Molecular interactions in liquid phase studied by molecular dynamics 
simulations and quantum chemical calculations
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The search for production pathways of interstellar ring molecules
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Molecular Dynamics Study of Ionic Liquids
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Ab-initio calculation of magnetism and phonon properties in molecular 
system
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Elucidation of structure-property correlation in low dimensional 
open-shell molecular materials based on electronic structure calculation 
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GW/BSE

Investigations of interfacial charge-transfer states in non-fullerene 
acceptor organic solar cells by large-scale GW/BSE method  
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Structures and Properties of Molecular Nanocarbons 
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Theoretical Study on Transition-Metal-Catalyzed Organic Reactions
-Lignin Valorization to Photoemissive Materials
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Molecular dynamics simulation for seam region of microtubule

1

GTP

GTP GTP

GDP GDP

C E-hook C

(C-Terminal-Tail: CTT) CTT

CTT CTT CTT CTT

CTT CTT CTT

CTT

CTT

CTT

CTT CTT

CTT

- 481 -



 

2  

GTP GDP Protein Data Bank ID:

3J6E 3J6F

CTT Modeller

100

CTT

800 K 300 K 10

 (ns) CTT 300 K 300 K 500 ns

GTP GDP

12  

Amber

GPU

1GPU 1CPU GTP

6 ns/day GDP 8 ns/day 1.8 

TB 10 ns scp

 

300 K GTP GDP

CTT  

 

 

 

- 482 -



3

GTP GDP

GDP GTP GDP

CTT GDP

CTT GDP GTP

CTT CTT

GDP

CTT

- 483 -



 

4  

2021 11

2022 1  

5  

 

 

- 484 -



Exploring Human Perception Algorithms with Deep Learning
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4 MRI

Functional and structural analysis of four dimensional MRI of the brain.
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Project Title: Neuroimaging data analysis using machine learning
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Ab initio study toward abundant element nanocatalysts 
with less precious metals

Lyalin Andrey

1

2 (1) Pt CN (2) Li-

(3) STM-TERS

2

(1) PAW VASP

PBE-D3 600 eV

Dinnington Schmidt NBO (2) SIESTA

DFT WC-GGA DZP

200 Ry (3)

TDDFT Octopus

3

3.1 Pt CN

SAM

Au, Ag, Pt, Pd

Pt X-C6H4-NC DFT

- 491 -



1. N-C

2. Pt

(a) Pt-C (b) Pt-C 

NBO

2. (a) TiO2(101) (b) TiO2(101)

NC

NBO

N-C Hammett p

1 p = 0

N-C

Pt(111) N-C

p

Pt NC

Pt-C

p 2

p

N-C 2 *

out-of-plane *

in-plane *

NBO

3.2 Li-

Li- Li

Li2O2

O2

- 492 -



3. ( ) ( )

2

TiO2 Li O2 LiO2

2(a) Li O2 LiO2 TiO2(101) Li

O2 LiO2

Li 2(b) TiO2(101)

Li O2 LiO2

O2 2 Li

O2 LiO2

3.3 STM-TERS

-

/

3

3

3

4

(1) 

2020 , 2020.9.12, ; (2) T. Taketsugu “On-the-fly molecular dynamics approach to 

excited-state branching reaction” The 6th Quantum Science (QS) symposium - The Main Symposium of ICCMSE2020 - 

- 493 -



Computational Chemistry and Computational Physics (ICNAAM 2020 Video Conference), 2020.9.17-23, Rhodes 

Sheraton, GREECE (online); (3) IQCE 

2020 , 2020.11.2, ; (5) T. Taketsugu, T. Tsutsumi, 

and Y. Ono “Visualization of reaction path, global reaction route map, and on-the-fly trajectories” New Horizons in 

Scientific Software: from Legacy Codes to Modular Environments (NHISS 2020), 2020.11.23-26, Jeju Island, Korea 

(online); (6) 

, 2020.12.5, ; (7)

, 2021.1.12-13, ; (8) ×

, 2021.1.22, ;

(9) A. Lyalin and T. Taketsugu “Theoretical Modelling of a Single-Phase Borophene Layer on Metal Support” PCoMS

2020, 2021.2.16, online; (10) T. Taketsugu

“Visualization of reaction path and dynamical trajectory in reduced dimension” 3rd ICReDD International Symposium,

2021.2.22-24, online; (11) 76 (2021

), 2021.3.12-15, ; (12) 

on-the-fly , 2021.3.26, . 

5

(1) T. Machida, T. Iwasa, T. Taketsugu, K. Sada, and K. Kokado, Chem. Eur. J. 26, 8028-8034 (2020); (2) J. Li, 

M. Gao, S. Tong, C. Luo, H. Zhu, T. Taketsugu, K. Uosaki, and M. Wu, Electrochim. Acta 340, 135977 (2020); (3)

Y. Ootani, A. Satoh, Y. Harabuchi, and T. Taketsugu J. Comput. Chem. 41, 1549-1556 (2020); (4) M. Takenaka, T. 

Taketsugu, and T. Iwasa, J. Chem. Phys. 152, 164103 (2020); (5) B. Wang, M. Gao, K. Uosaki, and T. Taketsugu, 

Phys. Chem. Chem. Phys. 22, 12200-12208 (2020); (6) M. Kobayashi, M. Harada, H. Takakura, K. Ando, Y. Goto, 

T. Tsuneda, M. Ogawa, and T. Taketsugu, ChemPlusChem 85, 1959-1963 (2020); (7) H. Nabata, M. Takagi, K. Saita, 

and S. Maeda, RSC Adv. 10, 22156-22163 (2020); (8) T. Tsutsumi, Y. Ono, Z. Arai, and T. Taketsugu, J. Chem. 

Theory Comput. 16, 4029-4037 (2020); (9) Y. Kondo, Y. Goto, M. Kobayashi, T. Akama, T. Noro, and T. Taketsugu, 

Phys. Chem. Chem. Phys. 22, 27157-27162 (2020); (10) , 20, 42-48 (2020); (11)

S. Ebisawa, T. Tsutsumi, and T. Taketsugu, J. Comput. Chem. 42, 27-39 (2021); (12) M. Takenaka, T. Taketsugu, 

and T. Iwasa, J. Chem. Phys. 154, 024104 (2021); (13) Y. Nitta, O. Schalk, H. Igarashi, S. Wada, T. Tsutsumi, K. 

Saita, T. Taketsugu, and T. Sekikawa, J. Phys. Chem. Lett. 12, 674-679 (2021); (14) T. Fujimori, M. Kobayashi, and 

T. Taketsugu, J. Comput. Chem. 40, 620–629 (2021); (15) , J. Comput. Chem. Jap.,

in press.

- 494 -



Theoretical Studies for Electronic Structure of Catalysts and Electrodes
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Figure 1. (a) Mean square displacements (MSDs) obtained from the DC-DFTB-MD simulations for the NaFSA electrolyte 

solutions. (b) Reaction rate for ligand exchange events in cation diffusion processes.
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Figure 2. Diffusion mechanisms of (a) acetate, (b) formate, and (c) methoxy species. 
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Table 1. Lattice oxygen desorption energies (eV). 

Support None Ru Ir Rh Pt Pd Cu 

CeO2 3.15 3.84 3.74 3.55 2.42 2.66 3.11 

TiO2 3.91 4.18 3.81 3.69 1.61 2.25 3.30 

ZrO2 5.59 4.79 3.29 3.54 2.14 2.72 3.48 

Table 2. NO dissociation energies (eV). 

Support Ru Ir Rh Pt Pd Cu 

CeO2 -2.38 -1.51 -2.43 -1.01 -1.41 -1.89 

TiO2 -2.61 - - -1.58 -2.02 -1.41 

ZrO2 -2.54 - - -1.04 -1.41 -0.72 
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Theoretical analysis on protective film formation mechanism of new 
multifunctional electrolyte 

Theoretical analysis on functional group dependence of aqueous 
electric double-layer capacitor using MXene 
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Simulations of multiscale functional dynamics in biomolecular 
machines

Md Iqbal Mahmood Titouan Jaunet-Lahary 
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Quantum-theory-based multiscale simulation for the development of the 
next-generation power devices
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All-Atom Analysis of Small-Molecule Absorption into Copolymers

1

ΔG ΔG

ΔG

MD ER

ΔG

polyethylene vinyl acetate vinyliden 

difluoride acrylamide

ΔG

2

1

ethylene l

ethylene m

periodic

ethylene graft graft

periodic graft

l:m m

l:m

% ethylene

vinyl acetate l:m =

18:1, 8:1, 14:3, 4:3 4 m

1. periodic

graft l, m, n ethylene

ethylene

diblock

- 517 -



periodic graft

l, m, n

ER ΔG MD

2

300 K 1 bar

8 ethylene-acrylamide 120

60 MD

MD

GROMACS [1] ER ERmod

[2]

3

ethylen-vinylidene difluoride ethylene-vinyl acetate

ethylene-acrylamide MD

ER ΔG

periodic graft

ΔG

ΔG

periodic

ethylene m ΔG 3

ΔG

% ethylene

ΔG

ΔG m ethylene

vinylidene difluoride vinyl acetate m

< 5 m 0.2 kcal/mol

acrylamide m < 10 1 kcal/mol

m ΔG

ΔG

2. 

3. ethylene-vinylidene difluoride ethylene-vinyl 

acetate ethylene-acrylamide periodic

ethylene ΔG

- 518 -



l, m, n periodic graft

ΔG 4 ΔG 0.2 

kcal/mol ΔG periodic graft

ethylene-acrylamide m

periodic graft ΔG

ΔG

ΔG

periodic graft ethylene

ethylene diblock n

ΔG 5

l, m ΔG n

diblock

ΔG

graft

ΔG

n = 1 periodic graft diblock

ΔG diblock origomer

origomer diblock

4. ethylene-vinylidene difluoride ethylene-vinyl acetate ethylene-acrylamide l, m, 

n periodic graft ΔG periodic graft ΔG periodic

3

5. ethylene-vinylidene difluoride ethylene-vinyl 

acetate ethylene-acrylamide ethylene

ethylene diblock

ΔG periodic

graft 4

- 519 -



3

diblock

4

1)

34 2020 12

2)

23 2021 5

5

- 520 -



1. "Solving the Schrödinger equation of the hydrogen molecule with the free-complement variational 

theory: essentially exact potential curves and vibrational levels of the ground and excited states of 

Yusaku I. Kurokawa, Hiroyuki Nakashima and Hiroshi Nakatsuji

Phys. Chem. Chem. Phys., 22(24), 13489-13497 (2020)

2. "Solving the Schrödinger equation of atoms and molecules using one- and two-electron integrals 

only"

Hiroshi Nakatsuji, Hiroyuki Nakashima and Yusaku I. Kurokawa

Phys. Rev. A, 101(6), 062508 (2020)

3. "Diprotonative stabilization of ring-opened carbocationic intermediates: conversion of 

tetrahydroisoquinoline to triarylmethanes"

Hiroaki Kurouchi

Chem. Commun., 56(59), 8313-8316 (2020)

4. "Synthesis of Carbazole-Fused Azaborines via a Pd-Catalyzed C-H Activation-Cyclization 

Reaction"

Masakazu Nagata, Taku Oshiro, Yoshiyuki Mizuhata, Norihiro Tokitoh, Takaaki Hosoya, 

Shigeyuki Yamada, Tsutomu Konno, Hiroki Fukumoto, Toshio Kubota and Tomohiro Agou

BCSJ, , bcsj.20200129 (2020)

5. " X " 

and 

, 75(8), 496-503 (2020)

6.

Interatomic Potential Calculations"

Yuya Hasegawa, Toru Akiyama, Abdul-Muizz Pradipto, Kohji Nakamura and Tomonori Ito

Phys. Status Solidi B, 257(8), 2000205 (2020)

 

- 521 -



7. "Learning reaction coordinates via cross-entropy minimization: Application to alanine dipeptide"

Yusuke Mori, Kei-ichi Okazaki, Toshifumi Mori, Kang Kim and Nobuyuki MATUBAYASI

J. Chem. Phys., 153(5), 054115 (2020)

8. "Molecular size and shape effects: Rotational diffusion and the Stokes-Einstein-Debye relation"

Norikazu Ohtori, Yuta Kondo and Yoshiki Ishii

Journal of Molecular Liquids, 314, 113764 (2020)

9. "General Synthesis of Trialkyl- and Dialkylarylsilylboranes: Versatile Silicon Nucleophiles in 

Organic Synthesis"

Ryosuke Shishido, Minami Uesugi, Rikuro Takahashi, Tsuyoshi Mita, Tatsuo Ishiyama, Koji 

Kubota and Hajime Ito

J. Am. Chem. Soc., 142(33), 14125-14133 (2020)

10. "A DFT Study on FeI/FeII/FeIII Mechanism of the Cross-Coupling between Haloalkane and Aryl 

Grignard Reagent Catalyzed by Iron-SciOPP Complexes"

Akhilesh Sharma and Masaharu Nakamura

Molecules, 25(16), 3612 (2020)

11. "Thermal Molecular Motion Can Amplify Intermolecular Magnetic Interactions"

Yoshiaki Uchida, Go Watanabe, Takuya Akita and Norikazu Nishiyama

J. Phys. Chem. B, 124(28), 6175-6180 (2020)

12. "Alkyl-Substituted Selenium-Bridged V-Shaped Organic Semiconductors Exhibiting High Hole 

Mobility and Unusual Aggregation Behavior"

Toshihiro Okamoto, Masato Mitani, Craig P. Yu, Chikahiko Mitsui, Masakazu Yamagishi, 

Hiroyuki Ishii, Go Watanabe, Shohei Kumagai, Daisuke Hashizume, Shota Tanaka, Masafumi 

Yano, Tomokatsu Kushida, Hiroyasu Sato, Kunihisa Sugimoto, Takashi Kato and Jun Takeya

J. Am. Chem. Soc., 142(35), 14974-14984 (2020)

13. -conjugated ionic crystals toward electronic 

applications"

Sota Kodama, Shun Aoyama, Yuka Tanaka, Keisuke Ichijo, Tsukasa Yoshida, Ryohei Yamakado 

and Shuji Okada

Molecular Crystals and Liquid Crystals, 704(1), 1-9 (2020)

14. -electronic systems bearing Lewis pairs by ion coordination"

Takahiro Yanbe, Kei Mizuguchi, Ryohei Yamakado and Shuji Okada

Chem. Commun., 56(73), 10654-10657 (2020)

15. "Effects of Wet Ambient on Dry Oxidation Processes at 4H-SiC/SiO2 Interface: An Ab Initio 

Study"

Tsunashi Shimizu, Toru Akiyama, Kohji Nakamura, Tomonori Ito, Hiroyuki Kageshima, Masashi 

Uematsu and Kenji Shiraishi

ECS Trans., 98(3), 37-46 (2020)

16. "A Simple Approach to Growth Mode of InN and InGaN Thin Films on GaN(0001) Substrate"

Katsuya Nagai, Toru Akiyama, Kohji Nakamura and Tomonori Ito

- 522 -



ECS Trans., 98(6), 155-164 (2020)

17. "Intermolecular interaction between anthraquinone dyes and TEMPO mediator in dye-sensitized 

photocatalytic systems"

Hitoshi Kusama

Journal of Photochemistry and Photobiology, 2, 100003 (2020)

18. "Intramolecular Dispersion Attraction in Tetraalkylammonium Cations Revealed by Cryogenic 

Ion Mobility Mass Spectrometry"

Keijiro Ohshimo, Ryosuke Sato and Fuminori Misaizu

J. Phys. Chem. A, 124(39), 7999-8004 (2020)

19. "Sequential growth of iridium cluster anions based on simple cubic packing"

Kiichirou Koyasu, Ryohei Tomihara, Toshiaki Nagata, Jenna W. J. Wu, Motoyoshi Nakano, 

Keijiro Ohshimo, Fuminori Misaizu and Tatsuya Tsukuda

Phys. Chem. Chem. Phys., 22(32), 17842-17846 (2020)

20. "Hemisphere and Distance-Dependent Steric Analysis of PNN Iron Pincer Complexes Using 

SambVca 2.1 and Its Influence on Alkene Hydrosilylation"

Masahiro Kamitani, Kouta Yujiri and Hidetaka Yuge

Organometallics, 39(19), 3535-3539 (2020)

21. "Cationic polymerization of vinyl monomers using halogen bonding organocatalysts with varied 

activity"

Koji Takagi, Hiroto Murakata, Koji Yamauchi and Kohei Hashimoto

Polym. Chem. (2020), https://doi.org/10.1039/D0PY01207F

22. "Oxophilicity as a Descriptor for NO Cleavage Efficiency over Group IX Metal Clusters"

Masato Yamaguchi, Yufei Zhang, Satoshi Kudoh, Kohei Koyama, Olga V. Lushchikova, Joost M. 

Bakker and Fumitaka Mafuné

J. Phys. Chem. Lett., 11(11), 4408-4412 (2020)

23. "The charge reduction rate for multiply charged polymer ions via ion–ion recombination at 

atmospheric pressure"

Tomoya Tamadate, Hidenori Higashi, Christopher J. Hogan and Takafumi Seto

Phys. Chem. Chem. Phys., 22(43), 25215-25226 (2020)

24. "Probing local distortion around structural defects in half-Heusler thermoelectric NiZrSn alloy"

Hidetoshi Miyazaki, Osman Murat Ozkendir, Selen Gunaydin, Kosuke Watanabe, Kazuo Soda 

and Yoichi Nishino

Sci Rep, 10(1), 19820 (2020)

25. "Conformation of K+(Crown Ether) Complexes Revealed by Ion Mobility–Mass Spectrometry and 

Ultraviolet Spectroscopy"

Sota Tainaka, Tomoyuki Ujihira, Mayuko Kubo, Motoki Kida, Daisuke Shimoyama, Satoru 

Muramatsu, Manabu Abe, Takeharu Haino, Takayuki Ebata, Fuminori Misaizu, Keijiro Ohshimo

and Yoshiya Inokuchi

J. Phys. Chem. A, 124(48), 9980-9990 (2020)

- 523 -



26. "Robust folding of a de novo designed ideal protein even with most of the core mutated to valine"

Rie Koga, Mami Yamamoto, Takahiro Kosugi, Naohiro Kobayashi, Toshihiko Sugiki, Toshimichi 

Fujiwara and Nobuyasu Koga

Proc Natl Acad Sci USA, 117(49), 31149-31156 (2020)

27. "Investigation of Intramolecular Proton Transfer in Ionic States of o-Hydroxybenzaldehyde 

Derivatives by Using Electron Spin Resonance Spectroscopy and Computational Chemistry"

Yoshikazu Shinde, Shutaro YAMAMOTO, Kazuo Mukai and Shin-ichi Nagaoka

Chem. Lett., 49(11), 1399-1402 (2020)

28. "Substitution of O with a Single Au Atom as an Electron Acceptor in Al Oxide Clusters"

Fumitaka Mafuné, Xinan Liu, Yufei Zhang and Satoshi Kudoh

J. Phys. Chem. A, 124(37), 7511-7517 (2020)

29. "Protonation structure of the photosynthetic water oxidizing complex in the S0 state as revealed 

by normal mode analysis using quantum mechanics/molecular mechanics calculations"

Masao Yamamoto, Shin Nakamura and Takumi Noguchi

Phys. Chem. Chem. Phys., 22(42), 24213-24225 (2020)

30. "HOMO–LUMO Energy- -Conjugated Zwitterions Composed of Electron-

Donating Anion and Electron-Accepting Cation"

Akihiro Shimizu, Yu Ishizaki, Shun Horiuchi, Takashi Hirose, Kenji Matsuda, Hiroyasu Sato and 

Jun-ichi Yoshida

J. Org. Chem., 86(1), 770-781 (2021)

31. "Computational discovery of stable phases of graphene and h-BN van der Waals heterostructures 

composed of group III–V binary compounds"

Toru Akiyama, Takahiro Kawamura and Tomonori Ito

Appl. Phys. Lett., 118(2), 023101 (2021)

32. "Theoretical insights into the DNA repair function of Arabidopsis thaliana cryptochrome-DASH"

Ryuma Sato, Yoshiharu Mori, Risa Matsui, Noriaki Okimoto, Junpei Yamamoto and Makoto Taiji

BIOPHYSICS, 17, 113-124 (2020)

33. "Enhanced DNA repair by DNA photolyase bearing an artificial light-harvesting chromophore"

Yuma Terai, Ryuma Sato, Risa Matsumura, Shigenori Iwai and Junpei Yamamoto

Nucleic Acids Research, 48(18), 10076-10086 (2020)

34. "Self- -Electronic Systems with Electron-Donating and Hydrogen-Bonding 

Properties"

Yohei Haketa, Mika Miyasue, Yoichi Kobayashi, Ryuma Sato, Yasuteru Shigeta, Nobuhiro 

Yasuda, Naoto Tamai and Hiromitsu Maeda

J. Am. Chem. Soc., 142(38), 16420-16428 (2020)

35. "Design and mechanical properties of supramolecular polymeric materials based on host–guest 

interactions: the relation between relaxation time and fracture energy"

Subaru Konishi, Yu Kashiwagi, Go Watanabe, Motofumi Osaki, Takuya Katashima, Osamu 

Urakawa, Tadashi Inoue, Hiroyasu Yamaguchi, Akira Harada and Yoshinori Takashima

- 524 -



Polym. Chem., 11(42), 6811-6820 (2020)

36. "Conformation- -Electronic Systems with Metastable Bent-Core Conformations and 

Liquid-Crystalline-State Electric-Field-Responsive Properties"

Kazuto Nakamura, Shinya Sugiura, Fumito Araoka, Satoshi Aya, Yoichi Takanishi, Go Watanabe, 

Ryuma Sato, Yasuteru Shigeta and Hiromitsu Maeda

Org. Lett., 23(2), 305-310 (2021)

37. "Visualizing the helical stacking of octahedral metallomesogens with a chiral core"

Go Watanabe, Hideyo Watanabe, Kota Suzuki, Hidetaka Yuge, Shintaro Yoshida, Takuyoshi 

Mandai, Shigetaka Yoneda, Hisako Sato, Mitsuo Hara and Jun Yoshida

Chem. Commun., 56(81), 12134-12137 (2020)

38. "Biomolecular Binding at Aqueous Interfaces of Langmuir Monolayers of Bioconjugated 

Amphiphilic Mesogenic Molecules: A Molecular Dynamics Study"

Go Watanabe, Hiroki Eimura, Nicholas L. Abbott and Takashi Kato

Langmuir, 36(41), 12281-12287 (2020)

39. "Activity correlation among singlet-oxygen quenching, free-radical scavenging and excited-state 

proton-transfer in hydroxyflavones: Substituent and solvent effects"

Shin-ichi Nagaoka, Yuki Bandoh, Satoki Matsuhiroya, Kazumasa Inoue, Umpei Nagashima and 

Keishi Ohara

Journal of Photochemistry and Photobiology A: Chemistry, 409, 113122 (2021)

40. "Higher-order structure of polymer melt described by persistent homology"

Yohei Shimizu, Takanori Kurokawa, Hirokazu Arai and Hitoshi Washizu

Sci Rep, 11(1), 2274 (2021)

41. "Enhancement of the carbamate activation rate enabled syntheses of tetracyclic benzolactams: 8-

oxoberbines and their 5- and 7-membered C-ring homologues"

Hiroaki Kurouchi

Org. Biomol. Chem., 19(3), 653-658 (2020)

42. "Photostimulated desorption of OH radicals from amorphous solid water: Evidence for the 

interaction of visible light with an OH-ice complex"

A. Miyazaki, N. Watanabe, W. M. C. Sameera, Y. Nakai, M. Tsuge, T. Hama, H. Hidaka and A. 

Kouchi

Phys. Rev. A, 102(5), 052822 (2020)

43. "Palladium-Catalyzed Regioselective and Stereospecific Ring-Opening Cross-Coupling of 

Aziridines: Experimental and Computational Studies"

Youhei Takeda, W. M. C. Sameera and Satoshi Minakata

Acc. Chem. Res., 53(8), 1686-1702 (2020)

44. "CH3O Radical Binding on Hexagonal Water Ice and Amorphous Solid Water"

W. M. C. Sameera, Bethmini Senevirathne, Stefan Andersson, Muhsen Al-lbadi, Hiroshi Hidaka, 

Akira Kouchi, Gunnar Nyman and Naoki Watanabe

J. Phys. Chem. A, 125(1), 387-393 (2021)

- 525 -



45. "Reaction of NO molecule at 4H-SiC/SiO2 interface: an ab initio study for the effect of NO 

annealing after dry oxidation"

Tsunashi Shimizu, Toru Akiyama, Kohji Nakamura, Tomonori Ito, Hiroyuki Kageshima, Masashi 

Uematsu and Kenji Shiraishi

Jpn. J. Appl. Phys., 60(SB), SBBD10 (2021)

46. ng

from Congested Aromatic Planes"

Tomohiko Nishiuchi, Kazuki Kisaka and Takashi Kubo

Angew. Chem. Int. Ed., 60(10), 5400-5406 (2021)

47. "Evaluation of Artificial Crystalline Structure from Amylose Analog Polysaccharide without 

Hydroxy Groups at C-2 Position"

Takuya Uto, Shota Nakamura, Kazuya Yamamoto and Jun-ichi Kadokawa

Carbohydr. Polym., 240, 116347 (2020)

48. "Non-aqueous, Zwitterionic Solvent as an Alternative for Dimethyl Sulfoxide in the Life Sciences"

Kosuke Kuroda, Tetsuo Komori, Kojiro Ishibashi, Takuya Uto, Isao Kobayashi, Riki Kadokawa, 

Yui Kato, Kazuaki Ninomiya, Kenji Takahashi and Eishu Hirata

Commun. Chem., 3(1), 163 (2020)

49. "Nanocellulose Enriches Enantiomers in Asymmetric Aldol Reactions"

Naliharifetra Jessica Ranaivoarimanana, Xin Habaki, Takuya Uto, Kyohei Kanomata, Toshifumi 

Yui and Takuya Kitaoka

RSC Adv., 10(61), 37064-37071 (2020)

50. "Molecular Dynamics Simulation of Cellulose Synthase Subunit D Octamer with Cellulose Chains 

from Acetic Acid Bacteria: Insight into Dynamic Behaviors and Thermodynamics on Substrate 

Recognition"

Takuya Uto, Yuki Ikeda, Naoki Sunagawa, Kenji Tajima, Min Yao and Toshifumi Yui

J. Chem. Theory Comput., 17(1), 488-496 (2021)

51. "Thermal Molecular Motion Can Amplify Intermolecular Magnetic Interactions"

Yoshiaki Uchida, Go Watanabe, Takuya Akita and Norikazu Nishiyama

J. Phys. Chem. B, 124(28), 6175-6180 (2020)

52. "Ion conductive properties in ionic liquid crystalline phases confined in a porous membrane"

Y. Uchida, T. Matsumoto, T. Akita and N. Nishiyama

J. Mater. Chem. C, 3(24), 6144-6147 (2015)

53. "Terminal Fluorinated Nitroxide Radical Liquid Crystalline Compounds"

Takuya Akita, Yoshiaki Uchida and Norikazu Nishiyama

Molecular Crystals and Liquid Crystals, 613(1), 174-180 (2015)

54. "Size Control of Cholesteric Liquid Crystalline Microcapsules"

Yoshiaki Uchida, Yosuke Iwai, Takuya Akita, Kaho Yamamoto and Norikazu Nishiyama

Molecular Crystals and Liquid Crystals, 613(1), 82-87 (2015)

55. "Effects of Linking Group on Liquid Crystallinity of Nitroxide Radical Compounds"

- 526 -



Takuya Akita, Yoshiaki Uchida and Norikazu Nishiyama

Chem. Lett., 45(8), 910-912 (2016)

56. "Finite-difference time-domain analysis of light propagation in cholesteric liquid crystalline 

droplet array"

Kaho Yamamoto, Yosuke Iwai, Yoshiaki Uchida and Norikazu Nishiyama

Jpn. J. Appl. Phys., 55(8), 082001 (2016)

57. "Large negative magneto-LC effects induced by racemic dimerization of liquid crystalline 

nitroxide radicals with a terminal cyano group"

Takuya Akita, Daichi Kiyohara, Taira Yamazaki, Yoshiaki Uchida and Norikazu Nishiyama

J. Mater. Chem. C, 5(47), 12457-12465 (2017)

58. "Magnetic properties of terminal iodinated nitroxide radical liquid crystals"

Takuya Akita, Taira Yamazaki, Yoshiaki Uchida and Norikazu Nishiyama

Polyhedron, 136, 79-86 (2017)

59. "Unique Superparamagnetic-like Behavior Observed in Non- -delocalized Nitroxide Diradical 

Compounds Showing Discotic Liquid Crystalline Phase"

Yusa Takemoto, Elena Zaytseva, Katsuaki Suzuki, Naoki Yoshioka, Yoichi Takanishi, Masahiro 

Funahashi, Yoshiaki Uchida, Takuya Akita, Jayeong Park, Shuichi Sato, Simon Clevers, Gérard 

Coquerel, Dmitrii G. Mazhukin, Satoshi Shimono, Masahito Sugiyama, Hiroki Takahashi, Jun 

Yamauchi and Rui Tamura

Chem. Eur. J., 24(65), 17293-17302 (2018)

60. "Alkali and Alkaline Earth Metal Ions Complexes with a Partial Peptide of the Selectivity Filter 

in K + Channels Studied by a Cold Ion Trap Infrared Spectroscopy"

Fujii

ChemPhysChem, 21(8), 712-724 (2020)

61. "Chiral discrimination bet -cyclodextrin revealed by cryogenic ion trap infrared 

spectroscopy"

Keisuke Hirata, Yuta Mori, Shun-ichi Ishiuchi, Masaaki Fujii and Anne Zehnacker

Phys. Chem. Chem. Phys., 22(43), 24887-24894 (2020)

62. "Rethinking Ion Transport by Ionophores: Experimental and Computational Investigation of 

Single Water Hydration in Valinomycin-K+ Complexes"

Eiko Sato, Keisuke Hirata, James M. Lisy, Shun-ichi Ishiuchi and Masaaki Fujii

J. Phys. Chem. Lett., 12(6), 1754-1758 (2021)

63. "Structural elucidation of a methylenation reagent of esters: synthesis and reactivity of a dinuclear 

titanium(iii) methylene complex"

Takashi Kurogi, Kaito Kuroki, Shunsuke Moritani and Kazuhiko Takai

Chem. Sci., 12(10), 3509-3515 (2021)

64. "Conductance selectivity of Na+ across the K+ channel via Na+ trapped in a tortuous trajectory"

Kenichiro Mita, Takashi Sumikama, Masayuki Iwamoto, Yuka Matsuki, Kenji Shigemi and 

- 527 -



Shigetoshi Oiki

Proc Natl Acad Sci USA, 118(12), e2017168118 (2021)

65. ic Study of Crystal Structure, Electronic 

Structure, and Lewis Acidity"

Eur. J. Inorg. Chem., 2020(36), 3507-3516 (2020)

66. dation of 

Diarylporphyrins Using a Hypervalent Iodine Compound"

Chem. Asian J., 15(19), 3037-3043 (2020)

67. "Structure dependency of the reactivity of aromatic hydrocarbons involving the formation of 

oxygenated polycyclic aromatic hydrocarbons (OPAHs)"

Megumi Kayanuma, Shunsuke Suzuki, Yoong-Kee Choe and Yukihiro Shimoi

Chemical Physics Letters, 754, 137652 (2020)

68. "A quantum chemical study of excited states and thermally activated delayed fluorescence in 

tetracyanoquinodimethane"

Toshifumi Iimori

Computational and Theoretical Chemistry, 1199, 113211 (2021)

69. "Bright Solvent-Free Luminescent Liquid with Magnetism Composed of a Thiocyanate Complex 

of Ce(III)"

Toshifumi Iimori, Hiroto Sugawa and Nobuya Uchida

J. Phys. Chem. B, 124(38), 8317-8322 (2020)

70. -cyclodextrin using density function 

theory"

Hirohito Ikeda, Tomonori Ohata, Miho Yukawa, Hiroyuki Tsutsumi, Masao Fujisawa and 

Hatshumi Aki

Journal of Inclusion Phenomena and Macrocyclic Chemistry (2021)

71. "Structure–property relationship in contrasting aggregation-induced enhancement/quenching of 

emission in rigid aromatic molecules"

Yosuke Tani and Takuji Ogawa

J. Mater. Chem. C, 9(12), 4281-4288 (2021)

72. "Application of an Augmentation Method to MCR-ALS Analysis for XAFS and Raman Data 

Matrices in the Structural Change of Isopolymolybdates"

Morihisa Saeki, Takumi YOMOGIDA, Daiju MATSUMURA, Takumi SAITO, Ryuzo Nakanishi, 

Takuya TSUJI and Hironori Ohba

Anal. Sci., 36(11), 1371-1378 (2020)

73.

Youhei Takeda, Kazuya Toyoda, W. M. C. Sameera, Norimitsu Tohnai and Satoshi Minakata

- 528 -



Adv. Synth. Catal., , adsc.202100195 (2021)

74. "The well-established relation r0 > re holds always?"

Tsuneo Hirano, Umpei Nagashima and Masaaki Baba

Journal of Molecular Structure, 1229, 128637 (2020)

75. "Synthesis, Structure, and 

Nitrogen Atoms"

Takahiro Kawashima, Yuki Matsumoto, Takuma Sato, Yoichi M. A. Yamada, Choji Kono, 

Akihiro Tsurusaki and Ken Kamikawa

Chem. Eur. J., 26(58), 13170-13176 (2020)

76.

Akihiro Tsurusaki, Hiroki Shimatani and Ken Kamikawa

Asian J. Org. Chem., 10(1), 154-159 (2020)

77. "Single-molecule junctions of multinuclear organometallic wires: long-range carrier transport 

brought about by metal–metal interaction"

Yuya Tanaka, Yuya Kato, Kaho Sugimoto, Reo Kawano, Tomofumi Tada, Shintaro Fujii, Manabu 

Kiguchi and Munetaka Akita

Chem. Sci., 12(12), 4338-4344 (2021)

78. "Dimesitylborylethynylated Arenes: Unique Electronic and Photophysical Properties Caused by 

Kentaro Mishiba, Yuya Tanaka and Munetaka Akita

Chem. Eur. J., 27(17), 5432-5438 (2021)

79. "Single-Molecule Junction of a Cationic Rh(III) Polyyne Molecular Wire"

Yuya Tanaka, Kohei Ohmura, Shintaro Fujii, Tomofumi Tada, Manabu Kiguchi and Munetaka 

Akita

Inorg. Chem., 59(18), 13254-13261 (2020)

80. "Anisotropic Contraction of a Polyaromatic Capsule and Its Cavity-Induced Compression Effect"

Natsuki Kishida, Kyosuke Matsumoto, Yuya Tanaka, Munetaka Akita, Hidehiro Sakurai and 

Michito Yoshizawa

J. Am. Chem. Soc., , jacs.0c02932 (2020)

81. –

Guest Interactions"

Hiroki Dobashi, Lorenzo Catti, Yuya Tanaka, Munetaka Akita and Michito Yoshizawa

Angew. Chem. Int. Ed., 59(29), 11881-11885 (2020)

82. "Energy transfer-driven regioselective synthesis of functionalized phenanthridines by visible-light 

Ir photocatalysis"

Yuki Matsushita, Rika Ochi, Yuya Tanaka, Takashi Koike and Munetaka Akita

Org. Chem. Front., 7(10), 1243-1248 (2020)

83. "Theoretical Study of NO Dissociative Adsorption onto 3d Metal Particles M55 (M = Fe, Co, Ni, 

- 529 -



and Cu): Relation between the Reactivity and Position of the Metal Element in the Periodic Table"

Nozomi Takagi, Masahiro Ehara and Shigeyoshi Sakaki

ACS Omega, 6(7), 4888-4898 (2021)

84. "Oxidation and Storage Mechanisms for Nitrogen Oxides on Variously Terminated (001) Surfaces 

of SrFeO and Sr3Fe2O Perovskites"

Akihiko Takamatsu, Kazuki Tamai, Saburo Hosokawa, Tsunehiro Tanaka, Masahiro Ehara and 

Ryoichi Fukuda

ACS Appl. Mater. Interfaces, 13(6), 7216-7226 (2021)

85. "Stabilities, Electronic Structures, and Bonding Properties of 20-Electron Transition Metal 

Complexes (Cp)2TMO and their One-Dimensional Sandwich Molecular Wires (Cp = C5H5,

C5(CH3)H4, C5(CH3)5; TM = Cr, Mo, W)"

Song Xu, Mengyang Li, Gerui Pei, Pei Zhao, Xintian Zhao, Guanchen Wu, Chuncai Kong, 

Zhimao Yang, Masahiro Ehara and Tao Yang

J. Phys. Chem. A, 125(3), 721-730 (2021)

86.

Guideline to Develop Efficient Cinnamate Based Sunscreens"

Shin-nosuke Kinoshita, Yu Harabuchi, Yoshiya Inokuchi, Satoshi Maeda, Masahiro Ehara, Kaoru 

Yamazaki and Takayuki Ebata

Phys. Chem. Chem. Phys., 23(2), 834-845 (2020)

87. "Stabilities, Electronic Structures and Bonding Properties of Iron Complexes 

(E1E2)Fe(CO)2(CNArTripp2)2 (E1E2=BF, CO, N2, CN-, or NO+)"

Gerui Pei, Pei Zhao, Song Xu, Xintian Zhao, Chuncai Kong, Zhimao Yang, Masahiro Ehara and 

Tao Yang

ChemistryOpen, 9(11), 1195-1201 (2020)

88. "Theoretical Design of Photofunctional Molecular Aggregates for Optical Properties: An Inverse 

Design Approach"

Takafumi Shiraogawa and Masahiro Ehara

J. Phys. Chem. C, 124(24), 13329-13337 (2020)

89. "Electronic structures and impurity segregation around extended defects in pentacene films: first-

principles study"

Shunta Watanabe and Takashi Nakayama

Jpn. J. Appl. Phys., 60(SB), SBBG05-1-9 (2021)

90. "Effect of electron transfer on metal-atom penetration into SiO2 in electric field: first-principles 

study"

Riki Nagasawa, Takuya Oikawa and Takashi Nakayama

Jpn. J. Appl. Phys., 60(3), 031005-1-8 (2021)

91. "Theoretical Insight into Oxidation Catalysis of Chromite Spinel MCr2O4 (M=Mg, Co, Cu, and 

Zn): Volcano Plot for Oxygen-vacancy Formation and Catalytic Activity"

Peng Zhao, Masahiro Ehara, Atsushi Satsuma and Shigeyoshi Sakaki

- 530 -



Journal of Catalysis, 393, 30-41 (2021)

92. "Circularly Polarized Luminescence Liquids Based on Siloxybinaphthyls: Best Binaphthyl 

Dihedral Angle in the Excited State"

Kazuto Takaishi, Tomoki Matsumoto, Miyu Kawataka and Tadashi Ema

Angew. Chem. Int. Ed., 60(18), 9968-9972 (2021)

93. "Soft X-ray Absorption Spectroscopy for Observing Element-specific Intermolecular Interaction 

in Solution Chemistry"

Masanari Nagasaka and Nobuhiro Kosugi

Chem. Lett., 50(5), 956-964 (2021)

94. "End-functionalization of dithiarubicene: modulation of optoelectronic properties by metal-

catalyzed coupling reactions and device application"

Kenji Tsukamoto, Koji Takagi, Keitaro Yamamoto, Yutaka Ie and Takanori Fukushima

J. Mater. Chem. C (2021), https://doi.org/10.1039/D1TC01169C

95. "Highly Modified Lanostane Triterpenes from the Wood-Rot Basidiomycete Ganoderma colossus: 

Comparative Chemical Investigations of Natural and Artificially Cultivated Fruiting Bodies and 

Mycelial Cultures"

Masahiko Isaka, Panida Chinthanom, Rattaket Choeyklin, Tuksaporn Thummarukcharoen, Pranee 

Rachtawee, Malipan Sappan, Kitlada Srichomthong, Ryoma Fujii, Kyohei Kawashima and Seiji 

Mori

J. Nat. Prod., 83(7), 2066-2075 (2020)

96.

Hiroaki Murayama, Yoshito Heike, Kosuke Higashida, Yohei Shimizu, Nuttapon Yodsin, 

Yutthana Wongnongwa, Siriporn Jungsuttiwong, Seiji Mori and Masaya Sawamura

Adv. Synth. Catal., 362(21), 4655-4661 (2020)

97. "Inter- and Intramolecular Cycloaddition Reactions of Ethenetricarboxylates with Styrenes and 

Halostyrenes"

Shoko Yamazaki, Zhichao Wang, Kentaro Iwata, Khotaro Katayama, Hirotaka Sugiura, Yuji 

Mikata, Tsumoru Morimoto and Akiya Ogawa

Synthesis, 53(04), 731-753 (2021)

98. "Conformer Separation of Dibenzo-Crown-Ether Complexes with Na+ and K+ Ions Studied by 

Cryogenic Ion Mobility-Mass Spectrometry"

Keijiro Ohshimo, Xi He, Ryosuke Ito and Fuminori Misaizu

J. Phys. Chem. A, 125(17), 3718-3725 (2021)

99. -Dihydrotestosterone 

Catalyzed by Huma -Hydroxysteroid Dehydrogenase Type 3: Importance of Noncovalent 

Interactions"

Hiroaki Mitsuizumi and Seiji Mori

J. Phys. Chem. B, , acs.jpcb.1c01751 (2021)

- 531 -



100."“Watching” a Molecular Twist in a Protein by Raman Optical Activity"

Junpei Matsuo, Takashi Kikukawa, Tomotsumi Fujisawa, Wouter D. Hoff and Masashi Unno

J. Phys. Chem. Lett., 11(20), 8579-8584 (2020)

101."Structural basis of the protochromic green/red photocycle of the chromatic acclimation sensor 

RcaE"

Takayuki Nagae, Masashi Unno, Taiki Koizumi, Yohei Miyanoiri, Tomotsumi Fujisawa, Kento 

Masui, Takanari Kamo, Kei Wada, Toshihiko Eki, Yutaka Ito, Yuu Hirose and Masaki Mishima

Proc Natl Acad Sci USA, 118(20), e2024583118 (2021)

102."pH dependence of aqueous oxalic acid observed by X-ray absorption and emission spectroscopy"

Ryosuke Yamamura, Taiga Suenaga, Masaki Oura, Takashi Tokushima and Osamu Takahashi

Chemical Physics Letters, 738, 136895 (2020)

103."Sub-molecular structural relaxation at a physisorbed interface with monolayer organic single-

crystal semiconductors"

Akifumi Yamamura, Hiromasa Fujii, Hirohito Ogasawara, Dennis Nordlund, Osamu Takahashi, 

Yuutaro Kishi, Hiroyuki Ishii, Nobuhiko Kobayashi, Naoyuki Niitsu, Balthasar Blülle, Toshihiro 

Okamoto, Yusuke Wakabayashi, Shun Watanabe and Jun Takeya

Commun Phys, 3(1), 20 (2020)

104."Site-specificity reduction during Auger decay following Si:2p photoionization in Cl3SiSi(CH3)3 

vapor: An interatomic-Coulombic-decay-like process"

Shin-ichi Nagaoka, Osamu Takahashi and Yasumasa Hikosaka

Chemical Physics, 534, 110756 (2020)

105."Soft X- -Based Polymers"

Hiroyuki Yamane, Masaki Oura, Osamu Takahashi, Paul Fons, Pradeep R. Varadwaj, Yukihiro 

Shimoi, Masataka Ohkubo, Tetsuya ishikawa, Noriko Yamazaki, Koichi Hasegawa, Kiyoka 

Takagi and Takaki Hatsui

J. Phys. Chem. C, 124(17), 9622-9627 (2020)

106."Photoemission from the gas phase using soft x-ray fs pulses: an investigation of the space-charge 

effects"

Adriano Verna, Giovanni Stefani, Francesco Offi, Tatsuo Gejo, Yoshihito Tanaka, Kenta Tanaka, 

Tatsuru Nishie, Kiyonobu Nagaya, Akinobu Niozu, Ryosuke Yamamura, Taiga Suenaga, Osamu 

Takahashi, Hikaru Fujise, Tadashi Togashi, Makina Yabashi and Masaki Oura

New J. Phys., 22(12), 123029 (2020)

107."Backbone-Modified C2-Symmetrical Chiral Bisphosphine TMS-

Borylation of Racemic Allyl Electrophiles"

Hiroaki Iwamoto, Yu Ozawa, Yuta Takenouchi, Tsuneo Imamoto and Hajime Ito

J. Am. Chem. Soc., 143(17), 6413-6422 (2021)

108."Photoluminescent properties and molecular structures of dinuclear gold(i) complexes with 

bridged diphosphine ligands: near-unity phosphorescence from 3XMMCT/3MC"

Masahisa Osawa, Sakie Soma, Mikio Hoshino, Yuya Tanaka and Munetaka Akita

- 532 -



Dalton Trans., 49(43), 15204-15212 (2020)

109. alculation studies toward microscopic understanding of retention mechanism 

of Cs radioisotopes and other alkali metals in lichens"

Hiroya Suno, Masahiko Machida, Terumi Dohi and Yoshihito Ohmura

Sci Rep, 11(1), 8228 (2021)

110."Path Ensembles for Pin1-Catalyzed Cis–Trans Isomerization of a Substrate Calculated by 

Weighted Ensemble Simulations"

Kei Moritsugu, Norifumi Yamamoto, Yasushige Yonezawa, Shin-ichi Tate and Hiroshi Fujisaki

J. Chem. Theory Comput., 17(4), 2522-2529 (2021)

111."Dissecting the electric quadrupolar and polarization effects operating in halogen bonding through 

electron density analysis with a focus on bromine"

Kento Saito, Ryoma Izumi and Hajime Torii

J. Chem. Phys., 153(17), 174302 (2020)

112."Role of Intermolecular Charge Fluxes in the Hydrogen-Bond-Induced Frequency Shifts of the 

OH Stretching Mode of Water"

Hajime Torii and Ryota Ukawa

J. Phys. Chem. B, 125(5), 1468-1475 (2021)

113."Extending correlation functions of molecular dynamics simulation by Kovalenko–Hirata and 

Kobryn–Gusarov–Kovalenko closures for monatomic Lennard-Jones solvent and its application 

to a calculation of solvation"

Tatsuhiko Miyata, Shunsuke Nishida and Yu Ogasawara

AIP Advances, 11(2), 025026 (2021)

114."Transferability of Sigma Enlarging Bridge Function for Lennard-Jones Diatomic Solute Using 

Monatomic Solvent Correlation Obtained from Molecular Dynamics Simulation"

Tatsuhiko Miyata, Naoya Yabuki and Jackie Leung

Chem. Lett., 49(11), 1372-1375 (2020)

115."Sigma enlarging bridge function for heteronuclear Lennard-Jones diatomic solute solvated in a 

Lennard-Jones monatomic solvent in terms of the parameter transferability"

Tatsuhiko Miyata

Chemical Physics Letters, 755, 137777 (2020)

116."Structural characterization of cellulose nanofibers isolated from spent coffee grounds and their 

composite films with poly(vinyl alcohol): a new non-wood source"

Noriko Kanai, Takumi Honda, Naoki Yoshihara, Toshiyuki Oyama, Akira Naito, Kazuyoshi Ueda 

and Izuru Kawamura

Cellulose, 27(9), 5017-5028 (0000)

117."Separation of D-amino acid-containing peptide phenyls -phenyl- -binaphthyl-

18-crown-6-ether columns"

Izuru Kawamura, Batsaikhan Mijiddorj, Yohei Kayano, Yuta Matsuo, Yumi Ozawa, Kazuyoshi 

Ueda and Hisako Sato

- 533 -



Biochimica et Biophysica Acta (BBA) - Proteins and Proteomics, 1868(8), 140429 (0000)

118."Stereochemical Effects on the Self-Assembly of Pyrenylalanine-Phenylalanine Dipeptide"

Batsaikhan Mijiddorj, Hiroki Shirakata, Tetsuya Nakagawa, Kazuyoshi Ueda, Yasushi Yokoyama 

and Izuru Kawamura

BCSJ, 93(8), 969-977 (0000)

119."The [Ag25Cu4H8Br6(CCPh)12

[CuAg3(CCPh)3(PPh3)3]+ motifs"

Kaiyu Mikami, Shen Hui, Kazuyuki Kubo, Shoko Kume and Tsutomu Mizuta

Dalton Trans., 50(16), 5659-5665 (2021)

120."Synthesis of silyl formates, formamides, and aldehydes via solvent-free organocatalytic 

hydrosilylation of CO2"

Takumi Murata, Mahoko Hiyoshi, Manussada Ratanasak, Jun-ya Hasegawa and Tadashi Ema

Chem. Commun., 56(43), 5783-5786 (2020)

121."A quantum chemical study of substituent effects on CN bonds in aryl isocyanide molecules 

adsorbed on the Pt surface"

Ben Wang, Min Gao, Kohei Uosaki and Tetsuya Taketsugu

Phys. Chem. Chem. Phys., 22(21), 12200-12208 (2020)

122."Electric Field Effect on Graphene/Organic Interface under Bias Voltage"

Kenji Iida

Chem. Lett., 49(10), 1117-1120 (2020)

123."Zeolite-supported ultra-small nickel as catalyst for selective oxidation of methane to syngas"

Shuhei Yasuda, Ryota Osuga, Yusuke Kunitake, Kazuya Kato, Atsushi Fukuoka, Hirokazu 

Kobayashi, Min Gao, Jun-ya Hasegawa, Ryo Manabe, Hisashi Shima, Susumu Tsutsuminai and 

Toshiyuki Yokoi

Commun Chem, 3(1), 129 (2020)

124."Extending nudged elastic band method to reaction pathways involving multiple spin states"

Liming Zhao, K-jiro Watanabe, Naoki Nakatani, Akira Nakayama, Xin Xu and Jun-ya Hasegawa

J. Chem. Phys., 153(13), 134114 (2020)

125."Mechanistic Study on Deoxydehydration and Hydrogenation of Methyl Glycosides to Dideoxy 

Sugars over a ReOx–Pd/CeO2 Catalyst"

Ji Cao, Masazumi Tamura, Ryu Hosaka, Akira Nakayama, Jun-ya Hasegawa, Yoshinao Nakagawa 

and Keiichi Tomishige

ACS Catal., 10(20), 12040-12051 (2020)

126."Catalytic Mechanism of Liquid-Metal Indium for Direct Dehydrogenative Conversion of 

Methane to Higher Hydrocarbons"

Yuta Nishikawa, Yuhki Ohtsuka, Hitoshi Ogihara, Rattanawalee Rattanawan, Min Gao, Akira 

Nakayama, Jun-ya Hasegawa and Ichiro Yamanaka

ACS Omega, 5(43), 28158-28167 (2020)

127."Chemoselective Transesterification of Methyl (Meth)acrylates Catalyzed by Sodium(I) or 

- 534 -



Magnesium(II) Aryloxides"

i, Manussada Ratanasak, Jun-

ya Hasegawa, Manabu Hatano and Kazuaki Ishihara

ACS Catal., 11(1), 199-207 (2021)

128."On the Electronic Structure Origin of Mechanochemically Induced Selectivity in Acid-Catalyzed 

Chitin Hydrolysis"

Danjo De Chavez, Hirokazu Kobayashi, Atsushi Fukuoka and Jun-ya Hasegawa

J. Phys. Chem. A, 125(1), 187-197 (2021)

129."Mechanistic study of C– -

dehydrogenation of 1-methyl-4-piperidone by supported Au catalysts"

Ray Miyazaki, Xiongjie Jin, Daichi Yoshii, Takafumi Yatabe, Tomohiro Yabe, Noritaka Mizuno, 

Kazuya Yamaguchi and Jun-ya Hasegawa

Catal. Sci. Technol. (2021), https://doi.org/10.1039/D1CY00178G

130."Design and prediction of high potent ansa-zirconocene catalyst for olefin polymerizations: 

Manussada Ratanasak, Jun-ya Hasegawa and Vudhichai Parasuk

New J. Chem., 45(18), 8248-8257 (2021)

131."A Triad Fluorenone Derivative Bearing Two Imidazole Groups That Switches between Three 

States by Base and Acid Stimuli"

Yuting Wang, Nabin Maity, Liming Zhao, Maximilian Krämer, Jun-ya Hasegawa, Yukatsu 

Shichibu, Katsuaki Konishi, Xiaoyuan Wang, Zhiyi Song, Masayoshi Bando and Tamaki Nakano

Chem. Lett., , cl.210112 (2021)

132."Synthesis, characterization and biological evaluation of dipicolylamine sulfonamide derivatized 

platinum complexes as potential anticancer agents"

Nadini Thushara, Taniya Darshani, Sameera R. Samarakoon, Inoka C. Perera, Frank R. Fronczek, 

W. M. C. Sameera and Theshini Perera

RSC Adv., 11(29), 17658-17668 (2021)

133."Theoretical Study on C Adsorbate at Graphene/Cu(111) or h-BN/Cu(111) Interfaces"

Hiroyuki Kageshima, Shengnan Wang and Hiroki Hibino

e-J. Surf. Sci. Nanotechnol., 18, 70-75 (2020)

134."Free energy profile analysis to identify factors activating the aggregation-induced emission of a 

cyanostilbene derivative"

Norifumi Yamamoto

Phys. Chem. Chem. Phys., 23(2), 1317-1324 (2020)

135. -Sheet Formation of Amyloid Beta 1–40: 2D-IR Simulations"

Yeonsig Nam, Mahroof Kalathingal, Shinji Saito and Jin Yong Lee

Biophysical Journal, 119(4), 831-842 (2020)

136."An alternative interpretation of the slow KaiB-KaiC binding of the cyanobacterial clock proteins"

Shin-ichi Koda and Shinji Saito

- 535 -



Sci Rep, 10(1), 10439 (2020)

137."Molecular Mechanism of Acceleration and Retardation of Collective Orientation Relaxation of 

Water Molecules in Aqueous Solutions"

Norifumi Moritsugu, Takafumi Nara, Shin-ichi Koda, Keisuke Tominaga and Shinji Saito

J. Phys. Chem. B, 124(51), 11730-11737 (2020)

138."Effects of interfaces on structure and dynamics of water droplets on a graphene surface: A 

molecular dynamics study"

Manish Maurya, Atanu K. Metya, Jayant K. Singh and Shinji Saito

J. Chem. Phys., 154(16), 164704 (2021)

139. cal trajectory surface hopping molecular dynamics 

simulation by spin-flip time-dependent density functional theory"

Noriyuki Minezawa and Takahito Nakajima

J. Chem. Phys., 152(2), 024119 (2020)

140."Electron dynamics method using a locally projected group diabatic Fock matrix for molecules 

and aggregates"

Takehiro Yonehara and Takahito Nakajima

Chem. Phys., 528, 110508 (2020)

141."Concerted Mechanism of Water Insertion and O2 Release during the S4 to S0 Transition of the 

Oxygen-Evolving Complex in Photosystem II"

Mitsuo Shoji, Hiroshi Isobe, Yasuteru Shigeta, Takahito Nakajima and Kizashi Yamaguchi

J. Phys. Chem. B, 122(25), 6491-6502 (2018)

142."Domain-based local pair natural orbital CCSD(T) calculations of fourteen different S2

intermediates for water oxidation in the Kok cycle of OEC of PSII. Re-visit to one LS-two HS 

model for the S2 state"

K. Miyagawa, H. Isobe, T. Kawakami, M. Shoji, S. Yamanaka, M. Okumura, T. Nakajima and K. 

Yamaguchi

Chem. Phys. Lett., 734, 136731 (2019)

143."Domain-based local pair natural orbital CCSD(T) calculations of six different S1 structures of 

oxygen evolving complex of photosystem II. Proposal of multi-intermediate models for the S1

state"

K. Miyagawa, T. Kawakami, H. Isobe, M. Shoji, S. Yamanaka, K. Nakatani, M. Okumura, T. 

Nakajima and K. Yamaguchi

Chem. Phys. Lett., 732, 136660 (2019)

144."White matter microstructural alterations across four major psychiatric disorders: mega-analysis 

study in 2937 individuals"

Daisuke Koshiyama, Masaki Fukunaga, Naohiro Okada, Kentaro Morita, Kiyotaka Nemoto, Kaori 

Usui, Hidenaga Yamamori, Yuka Yasuda, Michiko Fujimoto, Noriko Kudo, Hirotsugu Azechi, 

Yoshiyuki Watanabe, Naoki Hashimoto, Hisashi Narita, Ichiro Kusumi, Kazutaka Ohi, Takamitsu 

Shimada, Yuzuru Kataoka, Maeri Yamamoto, Norio Ozaki, Go Okada, Yasumasa Okamoto, 

- 536 -



Kenichiro Harada, Koji Matsuo, Hidenori Yamasue, Osamu Abe, Ryuichiro Hashimoto, Tsutomu 

Takahashi, Tomoki Hori, Masahito Nakataki, Toshiaki Onitsuka, Laurena Holleran, Neda 

Jahanshad, Theo G. M. van Erp, Jessica Turner, Gary Donohoe, Paul M. Thompson, Kiyoto Kasai 

and Ryota Hashimoto

Mol Psychiatry, 25(4), 883-895 (2020)

145."Association between the superior longitudinal fasciculus and perceptual organization and 

working memory: A diffusion tensor imaging study"

Daisuke Koshiyama, Masaki Fukunaga, Naohiro Okada, Kentaro Morita, Kiyotaka Nemoto, 

Fumio Yamashita, Hidenaga Yamamori, Yuka Yasuda, Junya Matsumoto, Michiko Fujimoto, 

Noriko Kudo, Hirotsugu Azechi, Yoshiyuki Watanabe, Kiyoto Kasai and Ryota Hashimoto

Neuroscience Letters, 738, 135349 (2020) 

146."1q21.1 distal copy number variants are associated with cerebral and cognitive alterations in 

humans"

Ida E. Sønderby, Dennis van der Meer, Clara Moreau, Tobias Kaufmann, G. Bragi Walters, Maria 

Ellegaard, Abdel Abdellaoui, David Ames, Katrin Amunts, Micael Andersson, Nicola J. 

Armstrong, Manon Bernard, Nicholas B. Blackburn, John Blangero, Dorret I. Boomsma, Henry 

Brodaty, Rachel M. Brouwer, Robin Bülow, Rune Bøen, Wiepke Cahn, Vince D. Calhoun, Svenja 

Caspers, Christopher R. K. Ching, Sven Cichon, Simone Ciufolini, Benedicto Crespo-Facorro, 

Joanne E. Curran, Anders M. Dale, Shareefa Dalvie, Paola Dazzan, Eco J. C. de Geus, Greig I. de 

Zubicaray, Sonja M. C. de Zwarte, Sylvane Desrivières, Joanne L. Doherty, Gary Donohoe, 

Bogdan Draganski, Stefan Ehrlich, Else Eising, Thomas Espeseth, Kim Fejgin, Simon E. Fisher, 

Tormod Fladby, Oleksandr Frei, Vincent Frouin, Masaki Fukunaga, Thomas Gareau, Tian Ge, 

David C. Glahn, Hans J. Grabe, Nynke A. Groenewold, Ómar Gústafsson, Jan Haavik, Asta K. 

Haberg, Jeremy Hall, Ryota Hashimoto, Jayne Y. Hehir-Kwa, Derrek P. Hibar, Manon H. J. 

Hillegers, Per Hoffmann, Laurena Holleran, Avram J. Holmes, Georg Homuth, Jouke-Jan 

Hottenga, Hilleke E. Hulshoff Pol, Masashi Ikeda, Neda Jahanshad, Christiane Jockwitz, Stefan 

Johansson, Erik G. Jönsson, Niklas R. Jørgensen, Masataka Kikuchi, Emma E. M. Knowles, 

Kuldeep Kumar, Stephanie Le Hellard, Costin Leu, David E. J. Linden, Jingyu Liu, Arvid 

Lundervold, Astri Johansen Lundervold, Anne M. Maillard, Nicholas G. Martin, Sandra Martin-

Brevet, Karen A. Mather, Samuel R. Mathias, Katie L. McMahon, Allan F. McRae, Sarah E. 

Medland, Andreas Meyer-Lindenberg, Torgeir Moberget, Claudia Modenato, Jennifer Monereo 

Sánchez, Derek W. Morris, Thomas W. Mühleisen, Robin M. Murray, Jacob Nielsen, Jan E. 

Nordvik, Lars Nyberg, Loes M. Olde Loohuis, Roel A. Ophoff, Michael J. Owen, Tomáš Paus, 

Reinbold, Tiago Reis Marques, James J. H. Rucker, Perminder S. Sachdev, Sigrid B. Sando, Peter 

R. Schofield, Andrew J. Schork, Gunter Schumann, Jean Shin, Elena Shumskaya, Ana I. Silva, 

Sanjay M. Sisodiya, Vidar M. Steen, Dan J. Stein, Lachlan T. Strike, Ikuo K. Suzuki, Christian K. 

Tamnes, Alexander Teumer, Anbupalam Thalamuthu, Diana Tordesillas-Gutiérrez, Anne 

Uhlmann, Magnus O. Ulfarsson, Dennis van ‘t Ent, Marianne B. M. van den Bree, Pierre 

- 537 -



Vanderhaeghen, Evangelos Vassos, Wei Wen, Katharina Wittfeld, Margaret J. Wright, Ingrid 

Agartz, Srdjan Djurovic, Lars T. Westlye, Hreinn Stefansson, Kari Stefansson, Sébastien 

Jacquemont, Paul M. Thompson and Ole A. Andreassen

Transl Psychiatry, 11(1), 182 (2021)

147."Promoter Activity-Based Case-Control Association Study on SLC6A4 Highlighting 

Hypermethylation and Altered Amygdala Volume in Male Patients With Schizophrenia"

Tempei Ikegame, Miki Bundo, Naohiro Okada, Yui Murata, Shinsuke Koike, Hiroko Sugawara, 

Takeo Saito, Masashi Ikeda, Keiho Owada, Masaki Fukunaga, Fumio Yamashita, Daisuke 

Koshiyama, Tatsunobu Natsubori, Norichika Iwashiro, Tatsuro Asai, Akane Yoshikawa, 

Fumichika Nishimura, Yoshiya Kawamura, Jun Ishigooka, Chihiro Kakiuchi, Tsukasa Sasaki, 

Osamu Abe, Ryota Hashimoto, Nakao Iwata, Hidenori Yamasue, Tadafumi Kato, Kiyoto Kasai 

and Kazuya Iwamoto

Schizophr Bull., 46(6), 1577-1586 (2020)

148."Post-lithium-ion batteries: characterization of phosphorous and tin for potassium-ion anodes"

Saeid Arabnejad, Megumi Kojima and Koichi Yamashita

J. Mater. Sci., 56(18), 10926-10937 (2021)

149."A trinuclear chromium(iii) chlorocarbyne"

Takashi Kurogi, Keiichi Irifune, Takahiro Enoki and Kazuhiko Takai

Chem. Commun., 57, 5199-5202 (2021)

150."Dopant arrangements in Y-doped BaZrO3 under processing conditions and their impact on proton 

conduction: a large-scale first-principles thermodynamics study"

Shusuke Kasamatsu, Osamu Sugino, Takafumi Ogawa and Akihide Kuwabara

J. Mater. Chem. A, 8(25), 12674-12686 (2020)

151."Position-Dependent Diffusion Constant of Molecules in Heterogeneous Systems as Evaluated by 

the Local Mean Squared Displacement"

Tetsuro Nagai, Shuhei Tsurumaki, Ryo Urano, Kazushi Fujimoto, Wataru Shinoda and Susumu 

Okazaki

J. Chem. Theory Comput., 16(12), 7239-7254 (2020)

152."Algorithm to minimize MPI communications in the parallelized fast multipole method combined 

with molecular dynamics calculations"

J Comput Chem, 42(15), 1073-1087 (2021)

153."Study on the free corrosion potential at an interface between an Al electrode and an acidic 

aqueous NaCl solution through density functional theory combined with the reference interaction 

site model"

Koichi Kano, Satoshi Hagiwara, Takahiro Igarashi and Minoru Otani

Electrochimica Acta, 377, 138121 (2021)

154."Synthesis and Determination of Absolute Configuration of Zealexin A1, a Sesquiterpenoid 

Phytoalexin from Zea mays"

- 538 -



Arata Yajima, Mikaho Shimura, Tatsuo Saito, Ryo Katsuta, Ken Ishigami, Alisa Huffaker and 

Eric A. Schmelz

Eur. J. Org. Chem., 2021(7), 1174-1178 (2021)

155."Domain-based local pair natural orbital CCSD(T) calculations of strongly correlated electron 

systems: Examination of dynamic equilibrium models based on multiple intermediates in S1 state 

of photosystem II"

K. Miyagawa, T. Kawakami, Y. Suzuki, H. Isobe, M. Shoji, S. Yamanaka, M. Okumura, T. 

Nakajima and K. Yamaguchi

Mol. Phys., 118(12), e1666171 (2020)

156."Identification of hydrogen species on Pt/Al2O3 by in situ inelastic neutron scattering and their 

reactivity with ethylene"

Seiji Yamazoe, Akira Yamamoto, Saburo Hosokawa, Ryoichi Fukuda, Kenji Hara, Mitsutaka

Nakamura, Kazuya Kamazawa, Tatsuya Tsukuda, Hisao Yoshida and Tsunehiro Tanaka

Catal. Sci. Technol., 11(1), 116-123 (2020)

157."Oxidation and Storage Mechanisms for Nitrogen Oxides on Variously Terminated (001) Surfaces 

" 

Akihiko Takamatsu, Kazuki Tamai, Saburo Hosokawa, Tsunehiro Tanaka, Masahiro Ehara and 

Ryoichi Fukuda

ACS Appl. Mater. Interfaces, 13(6), 7216-7226 (2021)

158."Determining if Reaction Selectivity Can Be Controlled by the H/D Isotope Effect in CH···O 

Interactions"

Haruki Funahashi, Masanori Tachikawa and Taro Udagawa

Org. Lett., 22(24), 9439-9443 (2020)

159.

Saki Komori, Yoshiko Yamaguchi, Yuka Murakami, Yasutaka Kataoka and Yasuyuki Ura

ChemCatChem, 12(15), 3946-3955 (2020)

160."Chiral Octapalladium Chains Supported by Enantiopure P-Stereogenic Linear Tetraphosphines, 

(R,R)- and (S,S)-Ph2PCH2P(Ph)CH2P(Ph)CH2PPh2" 

Tomoaki Tanase, Kanako Nakamae, Suzui Hayashi, Ayumi Okue, Risa Otaki, Tomoko Nishida, 

Yasuyuki Ura, Yasutaka Kitagawa and Takayuki Nakajima

Inorg. Chem., 60(5), 3259-3273 (2021)

161."Tetranuclear Rh4 chains supported by meso-Ph2PCH2P(Ph)CH2P(Ph)CH2PPh2 (meso-dpmppm) 

capturing H2 to afford Rh4H3 hydride complexes"

Tomoaki Tanase, Yuka Morita, Kazuki Sato, Risa Aoki, Akiko Yoshii, Kanako Nakamae, 

Yasuyuki Ura and Takayuki Nakajima

J. Organomet. Chem., 939, 121771 (2021)

162."Tetranuclear zigzag Ag4 and Ag2Pt2 complexes supported by rac-

Ph2PCH2P(Ph)CH2P(Ph)CH2PPh2 (rac-dpmppm)"

- 539 -



Tomoaki Tanase, Risa Otaki, Kanako Nakamae, Yasuyuki Ura and Takayuki Nakajima

J. Organomet. Chem., 925, 121488 (2020)

163."pSPICA: A Coarse-Grained Force Field for Lipid Membranes Based on a Polar Water Model"

Yusuke Miyazaki, Susumu Okazaki and Wataru Shinoda

J. Chem. Theory Comput., 16(1), 782-793 (2020)

164. -

-Assembled Monolayers: A Molecular Dynamics Study"

Hari O. S. Yadav, An-Tsung Kuo, Shingo Urata and Wataru Shinoda

J. Phys. Chem. C, 124(26), 14237-14244 (2020)

165."Pivotal Role of Interdigitation in Interleaflet Interactions: Implications from Molecular Dynamics 

Simulations"

Sangjae Seo, Michio Murata and Wataru Shinoda

J. Phys. Chem. Lett., 11(13), 5171-5176 (2020)

166."Exact long-range Coulombic energy calculation for net charged systems neutralized by uniformly 

distributed background charge using fast multipole method and its application to efficient free 

energy calculation" 

Ryo Urano, Wataru Shinoda, Noriyuki Yoshii and Susumu Okazaki

J. Chem. Phys., 152(24), 244115 (2020)

167."Conformation and Orientation of Branched Acyl Chains Responsible for the Physical Stability of 

Diphytanoylphosphatidylcholine"

Hiroshi Tsuchikawa, Takuya Ono, Masaki Yamagami, Yuichi Umegawa, Wataru Shinoda and 

Michio Murata

Biochemistry, 59(40), 3929-3938 (2020)

168."Position-Dependent Diffusion Constant of Molecules in Heterogeneous Systems as Evaluated by 

the Local Mean Squared Displacement"

Tetsuro Nagai, Shuhei Tsurumaki, Ryo Urano, Kazushi Fujimoto, Wataru Shinoda and Susumu 

Okazaki

J. Chem. Theory Comput., 16(12), 7239-7254 (2020)

169."Chain-End Modification: A Starting Point for Controlling Polymer Crystal Nucleation"

Kyle Wm. Hall, Simona Percec, Wataru Shinoda and Michael L. Klein

Macromolecules, 54(4), 1599-1610 (2021)

170."Property Decoupling across the Embryonic Nucleus–Melt Interface during Polymer Crystal 

Nucleation"

Kyle Wm. Hall, Simona Percec, Wataru Shinoda and Michael L. Klein

J. Phys. Chem. B, 124(23), 4793-4804 (2020)

171."Molecular simulation of the shape deformation of a polymersome"

Kaushik Chakraborty, Wataru Shinoda and Sharon M. Loverde

Soft Matter, 16(13), 3234-3244 (2020)

172."Monodisperse Polymer Melts Crystallize via Structurally Polydisperse Nanoscale Clusters: 

- 540 -



Insights from Polyethylene"

Kyle Wm. Hall, Timothy W. Sirk, Simona Percec, Michael L. Klein and Wataru Shinoda

Polymers, 12(2), 447 (2020)

173."Seipin accumulates and traps diacylglycerols and triglycerides in its ring-like structure"

Valeria Zoni, Rasha Khaddaj, Ivan Lukmantara, Wataru Shinoda, Hongyuan Yang, Roger 

Schneiter and Stefano Vanni

Proc Natl Acad Sci USA, 118(10), e2017205118 (2021)

174."Hemimicelle formation of semi-fluorocarbon chains at air–water interface: coarse-grained 

molecular dynamics study with an extension of the SPICA force field"

Hari O. S. Yadav, Shogo Harada, An-Tsung Kuo, Shingo Urata and Wataru Shinoda

Molecular Physics, , e1910355 (2021)

175."Analyzing the Role of Surfactants in the Colloidal Stability of Nanoparticles in Oil through 

Coarse-Grained Molecular Dynamics Simulations"

Mark Z. Griffiths and Wataru Shinoda

J. Phys. Chem. B, , acs.jpcb.1c01148 (2021)

176."Understanding the scaling of boson peak through insensitivity of elastic heterogeneity to bending 

rigidity in polymer glasses"

Naoya Tomoshige, Shota Goto, Hideyuki Mizuno, Tatsuya Mori, Kang Kim and Nobuyuki 

MATUBAYASI

J. Phys.: Condens. Matter, 33(27), 274002 (2021)

177."Synthesis, Structure and Reactivities of Pentacoordinated Phosphorus-Boron Bonded 

Compounds"

Nathan J. O'Brien, Naokazu Kano, Nizam Havare, Ryohei Uematsu, Romain Ramozzi and Keiji 

Morokuma

Eur. J. Inorg. Chem., 2020(20), 1995-2003 (2020)

178."Arylation of aryllithiums with S-arylphenothiazinium ions for biaryl synthesis"

Tatsuya Morofuji, Tatsuki Yoshida, Ryosuke Tsutsumi, Masahiro Yamanaka and Naokazu Kano

Chem. Commun., 56(90), 13995-13998 (2020)

179."Terminal-oxidant-free photocatalytic C–H alkylations of heteroarenes with alkylsilicates as alkyl 

radical precursors"

Gun Ikarashi, Tatsuya Morofuji and Naokazu Kano

Chem. Commun., 56(69), 10006-10009 (2020)

180."Synthesis, structure and properties of a boron-substituted phosphorane bearing N,O-bidentate 

ligands"

Nathan J. O'Brien, Yoichiro Koda, Hiroaki Maeda and Naokazu Kano

Polyhedron, 192, 114841 (2020)

181.

Tatsuya Morofuji, Yu Matsui, Misa Ohno, Gun Ikarashi and Naokazu Kano

Chem. Eur. J., 27(22), 6713-6718 (2021)

- 541 -



182."Negatively Curved Nanographene with Heptagonal and [5]Helicene Units"

-Wei Ju, Thomas Liu, Loïc Rondin, Dieter Schollmeyer, 

Jean-Sébastien Lauret, Klaus Müllen and Akimitsu Narita

J. Am. Chem. Soc., 142(35), 14814-14819 (2020)

183."PyDISH: database and analysis tools for heme porphyrin distortion in heme proteins"

Hiroko X Kondo, Yusuke Kanematsu, Gen Masumoto and Yu Takano

Database, 2020, Baaa066 (2020)

184.

by Singlet Oxygen"

Toru Saito and Yu Takano

ChemPhysChem, 22(6), 561-568 (2021)

185."Free-Energy Calculation of Ribonucleic Inosines and Its Application to Nearest-Neighbor 

Parameters"

Shun Sakuraba, Junichi Iwakiri, Michiaki Hamada, Tomoshi Kameda, Genichiro Tsuji, Yasuaki 

Kimura, Hiroshi Abe and Kiyoshi Asai

J. Chem. Theory Comput., 16(9), 5923-5935 (2020)

186."Modeling the SARS-CoV-2 nsp1–5’-UTR complex via extended ensemble simulations"

bioRxiv (2021), https://doi.org/10.1101/2021.02.24.432807

187."A Molecular Hybrid of an Atomically Precise Silver Nanocluster and Polyoxometalates for H2

Cleavage into Protons and Electrons"

Kentaro Yonesato, Seiji Yamazoe, Daisuke Yokogawa, Kazuya Yamaguchi and Kosuke Suzuki

Angew. Chem. Int. Ed. (2021), https://doi.org/10.1002/anie.202106786

188."An Ultrastable, Small {Ag7}5+ Nanocluster within a Triangular Hollow Polyoxometalate 

Framework"

Kentaro Yonesato, Hiroyasu Ito, Daisuke Yokogawa, Kazuya Yamaguchi and Kosuke Suzuki

Angew. Chem. Int. Ed., 59(38), 16361-16365 (2020)

189."Selenacalix[4]selenophene: Synthesis, Structure, and Gel Formation of Cyclic Selenoether of 

Selenophene"

Masashi Hasegawa, Shiori Haga, Tohru Nishinaga and Yasuhiro Mazaki

Org. Lett., 22(10), 3755-3758 (2020)

190."A Nonalternant Aromatic Belt: Methylene-Bridged [6]Cycloparaphenylene Synthesized from 

Pillar[6]arene"

Yuanming Li, Yasutomo Segawa, Akiko Yagi and Kenichiro Itami

J. Am. Chem. Soc., 142(29), 12850-12856 (2020)

191. ructures, and 

Luminescence Properties"

Masafumi Ueda, Mirai Kokubun and Yasuhiro Mazaki

ChemPhotoChem, 4(10), 5159-5167 (2020)

- 542 -



192."Dancing with Sulfur: Simple Preparation and Properties ofThiacalix[n]thiophene Derivatives"

Masashi Hasegawa

J. Synth. Org. Chem. Jpn., 78(11), 1066-1075 (2020)

193."Circularly Polarized Luminescence of a Stereogenic Curved Paraphenylene Anchoring a Chiral 

Binaphthyl in Solution and Solid State"

Kenta Sato, Masashi Hasegawa, Yuki Nojima, Nobuyuki Hara, Tomohiko Nishiuchi, Yoshitane 

Imai and Yasuhiro Mazaki

Chem. Eur. J., 27(4), 1323-1329 (2021)

194. -Extended Thiophene Skeleton Under 

McMurry Coupling Conditions"

Keigo Shirahata, Masataka Takashika, Kazunori Hirabayashi, Masashi Hasegawa, Hiroyuki Otani, 

Keitaro Yamamoto, Yutaka Ie, Toshio Shimizu, Shinobu Aoyagi and Masahiko Iyoda

J. Org. Chem., 86(1), 302-309 (2021)

195. -Extended 

Thiophene Hexamer Promoted by Adsorption and Desorption of Organic Vapor"

Masahiko Iyoda, Masataka Takashika, Masashi Hasegawa, Hiroyuki Otani, Saori Mizuno, 

Kazuhira Miwa, Wakana Kariya, Toshihiro Fujiwara, Hideyuki Shimizu and Shinobu Aoyagi

J. Am. Chem. Soc., 142(32), 13662-13666 (2020)

196.

Circularly Polarized Luminescence"

Yuki Nojima, Masashi Hasegawa, Nobuyuki Hara, Yoshitane Imai and Yasuhiro Mazaki

Chem. Eur. J., 27(19), 5923-5929 (2021)

197."Non-naturally Occurring Regio Isomer of Lysophosphatidylserine Exhibits Potent Agonistic 

Activity toward G Protein-Coupled Receptors"

Sho Nakamura, Misa Sayama, Akiharu Uwamizu, Sejin Jung, Masaya Ikubo, Yuko Otani, 

Kuniyuki Kano, Jumpei Omi, Asuka Inoue, Junken Aoki and Tomohiko Ohwada

J. Med. Chem., 63(17), 9990-10029 (2020)

198."Molecular Dynamics Simulation Study on Allosteric Regulation of CD44-Hyaluronan Binding 

as a Force Sensing Mechanism"

Masami Lintuluoto, Yota Horioka, Saki Hongo, Juha Mikael Lintuluoto and Yoshifumi Fukunishi

ACS Omega, 6(12), 8045-8055 (2021)

199."Low-pressure chemical vapor deposition of Cu on Ru using CuI as precursor"

Taiji Nishikawa, Kensuke Horiuchi, Tatsuya Joutsuka and Satoshi Yamauchi

Journal of Crystal Growth, 549, 125849 (2020)

200."Constrained Density Functional Theory Molecular Dynamics Simulation of Deprotonation in 

Aqueous Silicic Acid"

Tatsuya Joutsuka and Koji Ando

J. Phys. Chem. B, 124(38), 8323-8330 (2020)

201."Facet Dependence of Photocatalytic Activity in Anatase TiO2: Combined Experimental and DFT 

- 543 -



Study"

Tatsuya Joutsuka, Hiroto Yoshinari and Satoshi Yamauchi

BCSJ, 94(1), 106-111 (2021)

202."Efficient Free-Energy Calculation of Proton Transfer by Constrained Density Functional Theory 

and Geometrically Restrained Molecular Dynamics Simulation"

Tatsuya Joutsuka and Koji Ando

Chem. Lett., , cl.210132 (2021)

203."Theory of polarization-averaged core-level molecular-frame photoelectron angular distributions: 

II. Extracting the x-ray-induced fragmentation dynamics of carbon monoxide dication from 

forward and backward intensities"

F Ota, K Hatada, D Sébilleau, K Ueda and K Yamazaki

J. Phys. B: At. Mol. Opt. Phys., 54(8), 084001 (2021)

204."Theory of polarization-averaged core-level molecular-frame photoelectron angular distributions: 

II. Extracting the x-ray-induced fragmentation dynamics of carbon monoxide dication from 

forward and backward intensities"

F Ota, K Hatada, D Sébilleau, K Ueda and K Yamazaki

J. Phys. B: At. Mol. Opt. Phys., 54(8), 084001 (2021)

205."Theory of polarization-averaged core-level molecular-frame photoelectron angular distributions: 

I. A full-potential method and its application to dissociating carbon monoxide dication"

F Ota, K Yamazaki, D Sébilleau, K Ueda and K Hatada

J. Phys. B: At. Mol. Opt. Phys., 54(2), 024003 (2021)

206."Theory of polarization-averaged core-level molecular-frame photoelectron angular distributions: 

I. A full-potential method and its application to dissociating carbon monoxide dication"

F Ota, K Yamazaki, D Sébilleau, K Ueda and K Hatada

J. Phys. B: At. Mol. Opt. Phys., 54(2), 024003 (2021)

207."Substitution effect on the nonradiative decay and trans cis photoisomerization route: a 

guideline to develop efficient cinnamate-based sunscreens"

Shin-nosuke Kinoshita, Yu Harabuchi, Yoshiya Inokuchi, Satoshi Maeda, Masahiro Ehara, Kaoru 

Yamazaki and Takayuki Ebata

Phys. Chem. Chem. Phys., 23(2), 834-845 (2020)

208.

guideline to develop efficient cinnamate-based sunscreens"

Shin-nosuke Kinoshita, Yu Harabuchi, Yoshiya Inokuchi, Satoshi Maeda, Masahiro Ehara, Kaoru 

Yamazaki and Takayuki Ebata

Phys. Chem. Chem. Phys., 23(2), 834-845 (2020)

209."Generation and application of Cu-bound alkyl nitrenes for the catalyst-controlled synthesis of 

cyclic -amino acids"

Raj K. Tak, Fuyuki Amemiya, Hidetoshi Noda and Masakatsu Shibasaki

Chem. Sci. (2021), https://doi.org/10.1039/D1SC01419F

- 544 -



210."Cu(I)/sucrose-catalyzed hydroxylation of arenes in water: the dual role of sucrose"

Kohei Watanabe, Mio Takagi, Ayako Watanabe, Shigeo Murata and Ryo Takita

Org. Biomol. Chem., 18(39), 7827-7831 (2020)

211.

substituted Allenes"

Bin Wang, Yihang Li, Jia Hao Pang, Kohei Watanabe, Ryo Takita and Shunsuke Chiba

Angew. Chem. Int. Ed., 60(1), 217-221 (2021)

212.

Nozomu Nagashima, Shuta Ozawa, Masahiro Furuta, Miku Oi, Yukiko Hori, Taisuke Tomita, 

Youhei Sohma and Motomu Kanai

Sci. Adv., 7(13), eabc9750 (2021)

213. -MARTINI Coarse-Grained Model for F-BAR Protein on Lipid Membrane"

Md. Iqbal Mahmood, Adolfo B. Poma and Kei-ichi Okazaki

Front. Mol. Biosci., 8, 619381 (2021)

214. d Emission 

Halobenzoate Triad Molecules"

Toshikazu Ono, Kazuki Kimura, Megumi Ihara, Yuri Yamanaka, Miori Sasaki, Hirotoshi Mori 

and Yoshio Hisaeda

Chem. Eur. J., , chem.202100906 (2021)

215."Cyclic Heterometallic Interactions formed from a Flexible Tripeptide Complex Showing 

Effective Antiferromagnetic Spin Coupling"

Ryosuke Miyake, Eri Suganuma, Shun Kimura, Hirotoshi Mori, Jun Okabayashi and Tetsuro 

Kusamoto

Angew. Chem. Int. Ed., 60(10), 5179-5183 (2021)

216."Functional Group-Directed Photochemical Reactions of Aromatic Alcohols, Amines, and Thiols 

Triggered by Excited-State Hydrogen Detachment: Additive-free Oligomerization, Disulfidation, 

and C(sp2)–H Carboxylation with CO2"

Kanae Abe, Akinobu Nakada, Takeshi Matsumoto, Daiki Uchijyo, Hirotoshi Mori and Ho-Chol 

Chang

J. Org. Chem., 86(1), 959-969 (2021)

217."Theoretical Strategy for Improving CO2 Absorption of Mixed Ionic Liquids Focusing on the 

Anion Effect: A Comprehensive COSMO-RS Study"

Nahoko Kuroki, Shunta Maruyama and Hirotoshi Mori

Ind. Eng. Chem. Res., 59(18), 8848-8854 (2020)

218."Theoretical analysis of the binding of a positron and pair-annihilation in fluorinated benzene 

molecules"

Kuniaki Ono, Takayuki Oyamada, Yukiumi Kita and Masanori Tachikawa

Eur. Phys. J. D, 74(5), 89 (2020)

- 545 -



219."Role of water molecules in the laser-induced disruption of amyloid fibrils observed by 

nonequilibrium molecular dynamics simulations"

H. Okumura, S. G. Itoh, K. Nakamura and and T. Kawasaki

J. Phys. Chem. B, 125, 4964-4976 (2021)

220. -Synuclein Fragments Studied by Isothermal–Isobaric Replica-Permutation 

Molecular Dynamics Simulation"

Masataka Yamauchi and Hisashi Okumura

Journal of Chemical Information and Modeling, 61, 1307-1321 (2021)

221."Energetics and kinetics of substrate analog-coupled staphylococcal nuclease folding revealed by 

a statistical mechanical approach"

Takuya Mizukami, Shunta Furuzawa, Satoru G Itoh, Saho Segawa, Teikichi Ikura, Kunio Ihara, 

Hisashi Okumura, Heinrich Roder and Kosuke Maki

roceedings of the National Academy of Sciences, 117, 19953-19962 (2020)

222."Protecting group-free method for synthesis of N-glycosyl carbamates and an assessment of the 

anomeric effect of nitrogen in the carbamate group"

Yoshiyasu Ichikawa, Daisuke Kaneno, Nobuyoshi Saeki, Takahiro Minami, Toshiya Masuda, 

Kumi Yoshida, Tadao Kondo and Rika Ochi

Carbohydrate Research, 505, 108280 (2021)

223." " 

, 77(8), 813-822 (2019)

224."Polarized Fluorescence of a Crystal having Uniaxially Oriented Molecules by a Carbazole-diyl-

bridged Macrocage"

H. Hashimoto, Y. Inagaki, H. Momma, E. Kwon, K. Yamaguchi and and W. Setaka

CrystEngComm, 21, 3910-3914 (2019)

225."Kinetic Stabilization of Carbazole Nitroxides by Inclusion in a Macrocage and Their Electron 

Spin Resonance Characterization"

Hikaru Hashimoto, Yusuke Inagaki, Hiroyuki Momma, Eunsang Kwon and Wataru Setaka

J. Org. Chem., 84(18), 11783-11789 (2019)

226."Gear Slippage in Molecular Bevel Gears Bridged with a Group 14 Element"

K. Okamura, Y. Inagaki, H. Momma, E. Kwon and and W. Setaka

J. Org. Chem., 84(18), 14636-14643 (2019)

227."A Furan-2,5-diyl Bridged Macrocage as a Highly Distorted Molecular Gyrotop"

Yusuke Inagaki, Satsuki Ueda, Kentaro Yamaguchi and Wataru Setaka

Chem. Lett., 49(11), 1291-1293 (2020)

228."Molecular Design Principle for Efficient Singlet Fission Based on Diradical Characters and 

Exchange Integrals: Multiple Heteroatom Substitution Effect on Anthracenes"

Takanori Nagami, Kenji Okada, Hajime Miyamoto, Wataru Yoshida, Takayoshi Tonami and 

Masayoshi Nakano

- 546 -



J. Phys. Chem. C, 124(22), 11800-11809 (2020)

229.

Juno Kim, Ryohei Kishi, Eiichi Kayahara, Woojae Kim, Shigeru Yamago, Masayoshi Nakano and 

Dongho Kim

Angew. Chem. Int. Ed., 59(39), 16989-16996 (2020)

230."Theoretical study on aromatic and open-shell characteristics of carbon nanobelts composed of 

indeno[1,2-b]fluorene units: dependence on the number of units and charge states"

Ryohei Kishi, Masaki Yamane, Ryosuke Sugiura, Wataru Yoshida, Yosuke Shimizu and 

Masayoshi Nakano

RSC Adv., 10(43), 25736-25745 (2020)

231."Late-Stage Modification of Electronic Properties of Antiaromatic and Diradicaloid Indeno[1,2-

b]fluorene Analogues via Sulfur Oxidation"

Justin J. Dressler, Joshua E. Barker, Lucas J. Karas, Hannah E. Hashimoto, Ryohei Kishi, Lev N. 

Zakharov, Samantha N. MacMillan, Carlos J. Gómez-García, Masayoshi Nakano, Judy I. Wu and 

Michael M. Haley

J. Org. Chem., 85(16), 10846-10857 (2020)

232."Theoretical Molecular Design of Phenanthrenes for Singlet Fission by Diazadibora-Substitution"

Takanori Nagami, Hajime Miyamoto, Wataru Yoshida, Kenji Okada, Takayoshi Tonami and 

Masayoshi Nakano

J. Phys. Chem. A, 124(34), 6778-6789 (2020)

233. -fission- -conjugation 

length and molecular packing of butterfly-shaped acenes"

Takayoshi Tonami, Takanori Nagami, Kenji Okada, Wataru Yoshida, Hajime Miyamoto and 

Masayoshi Nakano

J. Chem. Phys., 153(8), 084304 (2020)

234."Theoretical Study on Singlet Fission Dynamics in Sumanene-Fused Acene Dimers"

Kenji Okada, Masayoshi Nakano, Hajime Miyamoto, Hironobu Nakazawa, Yuta Uetake and 

Hidehiro Sakurai

J. Phys. Chem. C, 124(36), 19499-19507 (2020)

235."Vibronic coupling density analysis and quantum dynamics simulation for singlet fission in 

pentacene and its halogenated derivatives"

Takanori Nagami, Takayoshi Tonami, Kenji Okada, Wataru Yoshida, Hajime Miyamoto and 

Masayoshi Nakano

J. Chem. Phys., 153(13), 134302 (2020)

236."Monoradicals and Diradicals of Dibenzofluoreno[3,2-b]fluorene Isomers: Mechanisms of 

Electronic Delocalization"

Hideki Hayashi, Joshua E. Barker, Abel Cárdenas Valdivia, Ryohei Kishi, Samantha N. 

MacMillan, Carlos J. Gómez-García, Hidenori Miyauchi, Yosuke Nakamura, Masayoshi Nakano, 

- 547 -



Shin-ichiro Kato, Michael M. Haley and Juan Casado

J. Am. Chem. Soc., 142(48), 20444-20455 (2020)

237."Theoretical Study on Third-Order Nonlinear Optical Properties for One-Hole-Doped 

Diradicaloids"

Wataru Yoshida, Hiroshi Matsui, Hajime Miyamoto, Takayoshi Tonami, Ryota Sugimori, Kyohei 

Yoneda, Ryohei Kishi and Masayoshi Nakano

ACS Omega, 6(4), 3046-3059 (2021)

238."Stabilization of Charge-Transfer States in Pentacene Crystals and Its Role in Singlet Fission"

Takanori Nagami, Hajime Miyamoto, Ryota Sakai and Masayoshi Nakano

J. Phys. Chem. C, 125(4), 2264-2275 (2021)

239."Theoretical Study on Singlet Fission in Aromatic Diaza s-Indacene Dimers"

Takanori Nagami, Ryota Sugimori, Ryota Sakai, Kenji Okada and Masayoshi Nakano

J. Phys. Chem. A, 125(16), 3257-3267 (2021)

240.

inoidal Subunit and Molecular Symmetry"

Akihito Konishi, Koki Horii, Haruna Iwasa, Yui Okada, Ryohei Kishi, Masayoshi Nakano and 

Makoto Yasuda

Chem. Asian J., 16(12), 1553-1561 (2021)

241."Chiral Octapalladium Chains Supported by Enantiopure P-Stereogenic Linear Tetraphosphines, 

(R,R)- and (S,S)-Ph2PCH2P(Ph)CH2P(Ph)CH2PPh2"

Tomoaki Tanase, Kanako Nakamae, Suzui Hayashi, Ayumi Okue, Risa Otaki, Tomoko Nishida, 

Yasuyuki Ura, Yasutaka Kitagawa and Takayuki Nakajima

Inorg. Chem., 60(5), 3259-3273 (2021)

242."Theoretica

with Different Configurations"

Hajime Miyamoto and Masayoshi Nakano

ChemPhotoChem, 4(11), 5249-5263 (2020)

243."Transition pathway of hydrogen bond switching in supercooled water analyzed by the Markov 

state model"

Takuma Kikutsuji, Kang Kim and Nobuyuki MATUBAYASI

J. Chem. Phys., 154(23), 234501 (2021)

244."Potassium and sodium ion complexes with a partial peptide of the selectivity filter in K+ channels 

studied by cold ion trap infrared spectroscopy: the effect of hydration"

Takumi Negoro, Keisuke Hirata, James M. Lisy, Shun-ichi Ishiuchi and Masaaki Fujii

Phys. Chem. Chem. Phys., 23(21), 12045-12050 (2021)

245.

Nobuyasu Koga, Rie Koga, Gaohua Liu, Javier Castellanos, Gaetano T. Montelione and David 

Baker

Nat Commun, 12(1), 3921 (2021)

- 548 -



246."Convenient synthesis of copper(i) halide quasi-one-dimensional coordination polymers: their 

structures and solid-state luminescent properties"

Shingo Masahara, Hiromichi Yokoyama, Yuji Suzaki and Tomohito Ide

Dalton Trans., 50(25), 8889-8898 (2021)

247."Spectroscopic approach for exploring structure and function of photoreceptor proteins"

Masashi Unno, Yuu Hirose, Masaki Mishima, Takashi Kikukawa, Tomotsumi Fujisawa, Tatsuya 

Iwata and Jun Tamogami

Biophysics and Physicobiology, 18, 127-130 (2021)

248."Effect of surface structural change on adsorption behavior on InAs wetting layer surface grown 

on GaAs(001) substrate"

Toru Akiyama, Kazuhiro Yonemoto, Fumiaki Hishiki and Tomonori Ito

Journal of Crystal Growth, 570, 126233 (2021)

249."Diversity- -extension"

Wataru Matsuoka, Hideto Ito, David Sarlah and Kenichiro Itami

Nat. Commun., 12(1), 3940 (2021)

250."Effect of step edges on the adsorption behavior on vicinal AlN(0001) surface during metal-

organic vapor phase epitaxy: an ab initio study"

Toru Akiyama, Takumi Ohka, Katsuya Nagai and Tomonori Ito

Journal of Crystal Growth, 571, 126244 (2021)

251."Effective approach for calculating individual energy of step edges on polar AlN(0001) and 

GaN(0001) surfaces"

Toru Akiyama, Atsutaka Nakatani, Tsunashi Shimizu, Takumi Ohka and Tomonori Ito

Jpn. J. Appl. Phys., 60(8), 080701 (2021)

252."Molecular insights on confined water in the nanochannels of self-assembled ionic liquid crystal"

Yoshiki Ishii, Nobuyuki MATUBAYASI, Go Watanabe, Takashi Kato and Hitoshi Washizu

Sci. Adv., 7(31), eabf0669 (2021)

- 549 -



- 550 -



- 551 -



- 552 -



- 553 -



- 554 -



- 555 -



 21

2021 9 
(2020  4 2021  3 ) 

  

444-8585  38 
TEL 0564-55-7462  FAX 0564-55-7025






