Vol.12 2016

ANNUAL
REPORT

Department of Material Science
Graduate School of Science
Josai University

TUTPNE 2y e 2 b s 2 A
MERFER




Annual Report

Department of Material Science
Graduate School of Science

Josai University

Vol. 12
March 2016

PN S NES TR ) e
AR R



The original papers in this issue were reproduced with the permission
of copyright owners.



BR

BRI
R 5

e 1
5y TS

o 2
WEHAE

e 3

G e e 6

e . 7
5y FRAFHERFY

e .. -iiti 8

i e S ,—,——e— 10

B o R i 1
L 12
SRR I B4 28 e 14
PA DU A ¢ EURA R 15
N Al L -iHH 16

20154 EREY A b

S 21
S 22
" 28

B ST 32



AR I - HRMPHRE iR T W2

BRI IS FERBRI Sy THLEECEm R oL 7 L Y XA EES L Gy TE 5k
LWV o TmFiEE W T OBERECE O FRNT 03 LRI TR T —~ T D, KRS THE
HEDOEARALZE RN BT Bk~ R BEICOW T T 7 —F 517> T 5,

B ORFFEB % LL P ISR T 5,

VF Y UHERITITERE L o TWDRILLT LT b FOMHBE TH 5, AR5
BTNV T VU HERORLEOREEZ O N RIERREDOfEIA 21T > TE 723 Y, L0 38
WCHEMETHD B— V7 b OB R AT 5 72 DI20E, FOGHERE OFB 32
ECH Y, IERERI Y THGEF IS L0 RO O 2 7z P, & DICIRBEO
BEET D120, K1 FEE e LTI L7256 O BOSREE G E 2307 C, K
BESOGS DIEEL = R VX =R VKT T 5 Z L2 RniE LT,

TH =T I I R ERFEOWEAI L L TRERNR DO TH Y, HIERRBE(LRT
RICBE LT, MFEEREZEDO TWDOLIEMTH D, LoLRns, —HWERL7- 1t
RFEERRET D2OICKRERT AN —ZLELTHREOMESR b H D, H-T, £V
BRI MBI 2 ZRET B 7-010, =% ) — L7 I O R UIRBEWE A T = X LA
T5Z EIIIEFICEETH D, HF/6-314+G**5 LT MP2/6-314++G** L L L 55y
BUBERRICEY, 2% ) =T v, =& ) — LT 2 UK 2 T RN LIE AR,
TH )= AT 28K BIOTZ ) —LT 222 BARITK 4 AN LI E AR
IZDWTC, FRTET VT Y R A% O TG 2 Ko T, SUOSHEEZ R L7,

I & OIFFSET, A E L THERINTWD 2-T A r[4,5]7 7 AhdEE &
B FIZOWTOIEGmFHEICE T L T\ 5,

1) "VF Y U FHEARAE RO RS Z BT 2 BERROMTIE, )1 GR, LB BT, bR TE
=, FEii ¥z, J Comp. Chem. Jpn, 14, 30-35 (2015)

2) "Theoretical Study on the Structures of Ethanolamine and its Water Complexes
Using the Hamiltonian Algorithm", Hiroyuki Teramae, Yasuko Y. Maruo,
ICCMSE2015 (Athens), 2015 4= 3 A, CC Symposium (7) Dynamics (invited)

3) “2-T WA m[4.5]7 A AEEITI T DL EME O BRRAIITIES, SFRIR L, AT,
B, AR Ve, s, SRR, 38 M EA T v T 4 7 At G
2015 47 10 H, i F4E PO1



SFPENERM - FFINEHARE FEHER LF BA

FTx X RN FONFHEEELZ EZETHOREICREL TP EWIBHRDOT,
comprehensive review" & L CHI4T &3 TV % 3 4 @ non-Born-Oppenheimer O Hi 12 3D
WT, WAWARGFITOWTER, ITE1T/>oTn5EZAThD,

AR R T & L CRi#l L7 CS O3, Hi%ia % ERO 1 AT MVIRITIC
T 5 7290 text-book example & L TEWZH D TH DA J Mol. Spectrosc \Z ¥l &
2, Journal of Molecular Spectroscopy [ Most-read Publication Award Second Quarter of
2015 %% E L7-, A#CiL ELSEVIER £t Science Direct ®Z > %> 7 U A k Top 25
Hottest Articles D > 72U A F EL TV D,

AT GaF DR L% J. Mol. Spectrosc. i\ &R TH D, ZNFET, GaF IZxL T
KR % 7 FEEH O EHAEE DN RE STV D, ERRITIT effective TH D Z i 6 O Fiig L
effective TH 5 & B TITHY b T D, DD non-Born-Oppenheimer B
2R, ZNOAFEOEMEICKT L, MHAE®E 52 8RR L2 5252 &0
T&E D, Mx PIRE LT FEBZAE > TEE L2 B TED effective 72 A & OEIE 2
NETOREEEEZDOTELS —E L,

WEAEBLI L7 AID Av=2 D A2 FVIZEIfEE SR AIH Av=2 DAY b L&
BIL7=, AIH Av=2 DAY b VEZHE COREMICEEMBTZEh TV, ZhET
Tex DMBURI L 72 AlH, AID OIREIEEZARY [L &, BEROEHEARY [L, KRB
ALY K VEE D, non-Born-Oppenheimer fEATIZ L5 H— fit 21772 > THEDO RN
DT ERERE Lz, ZORE, ~A 7 nEnHil X 27 F L O®EEIT
Halfen, Ziurys (2004 42) NIELWEREMTE D, THNETAIHIZOWTE L OFHIN
b HH, FEREBOIEIZRERIRELA B D, £ DIRIRIE, For OFFTRER TITIEL 72
W ESER S LD, Goto, Saito (1995 42) 12 X HRIERANR Y A DEAOWREEIZH 5 &
Bbois,



B - MEREREHRE iz ANl W&

H—03F - R OFNPEZNA FA A= TRIAT 2 Z L 2 IR Ao,
BRET Ny bOAIRE € ORI ZRICFHEORHE, £ L TH - 28t 7 rn—7
& LTHIM 20178 % 2012 48 4 H OFFEEAIRLURER L T& 7z, TOBRTYET
LEERRREE LT, =0T R - 53 F 03859 5 K - S O RS 7 MR 2 B
fRL7zWE WD kR R A TE /e, SEEENR L7 Bz LLTICEZNT 5,

(1) BHFEOET Ky FOFFR L LTHLNDRWIEHL ALY VIR, Ziv & T3
WZIRWIESEA R MR Z R RERA 72 8T Ry MIZEH LTW5, k(1] (Tshikawa,
M. et al. Appl. Phys. Lett. 89, 013115, 2006) DB % FiaHIZ, ZO&ET Ry FOWFSEE —E
ERBRE LT, 3, ST TR STV R ED @ & A7 ML ORIz
DY E R R A R Uz, ZOBRGEZHHT 2 RHAREL T, ZEBRiET 57
DOFEREFEAENT, BUE, ZOWENRED AT =X LORGREE V>0 5.
(2) B—faat7m—7 L LTENFEIENIO T ) & DO R — M E2 4 %
ZEHHBLTWD, IFEOEMTH 25 BRI Y #72x, WEAFE O RE R Z gk LT
WS H B9 L7 3lE 2 R CE 2 FREN G b, W T A DOWEE LSO FIZLL T O
WY (1) BREATA RHTANDL I AN—H T AEL, JiE CIIEBHIIAPTH
L0, EFL o (i) 7 UALBIOT ¥ b RIRIEE V& 5, RFEFICHET
Do TERFCBHLWbOZM S ;5 (i) FHREZEOFNAREEGHENE L, REIRASF
T2V IO AT NFEG T D, U EOREIZ XY, T AREITE I
SR LT 2155 2 LA TE T2, £ OMWFE CHOLHEL R A — S TIF LRI CRES
T 5 LWV HRD THRIRARBIGZ R LTz, ZOBRPEZ DAl 2 B2 LT, RE
WZIANT T, F DRtk E MEE T 2 e O DFEREL R LT,

(3) =BT Ky NORKA A=V T ERDSELTODOEMEOOE D, fHx D
BT Ry MBBEMBEOHEBICE IO L TV ARE 2 RT5 2 L Th D, FEE, R
AT VR ¥ U VEETEM ST TWAKEMED BT Ky & HWT, HEFNICIZIEY—
WA LT B 2 ER T & 7o, LnL, &7 Ry A2 TR TV DRHLE L THHILT
WD RIS DI, T 72D BRI ON & OFF O T & K7ai ) 3K LIZHE &7z )
S, 1EOHMEOFRTHEEDOET Ny "BNEE L TWD AN ® 5 DT, fEEEE
T &S OYETR 2 M LT, IR D VR X SV B O B 2 A U 7R, Al
FIZBTERB LD DET Ry b0 LR B 2155 2 L Iopksh LT, JRE %
DOFETIL, TR O SRS BN S v7z, L L, FHRIBERFRH AR E U 72308 Tl
WEHOIIH STV, 2D ORERIE, &1 Fy MREICHEE L TH DK 12363
BE L TWAATREM A RIZ LT\ 5, ZOTREM: 274 D 2 0 - IR LTz,



MBS - MEHERPHRE B#H FHH &2

JEFBEE FICB T 28 L — St L WE O AR, B 2 LI NAL RO
HENIEHL 72 E DAE AW AR LT BERE IR & 2 W 3T/ BRFP A & O /F R TR
DHLATND, £z, BDIEROA A=V T 2BUE L, & DOE RS ORI -
BERERHA 21T > TV D, EMELSR, Z0OF v U 7 Z2EE 2 DO HITMAINED @\ FFE~
EREIE DN AMHA TE TR B ORI & E DB A A=V 7128 D
P& VD, RO E H AU T U T 4 OPIR L D REMEL N —REFIZ L D
RKGERLTEZ b, MEEIXINAZ RS U THIERRESTRBT 226 70D
—F Lo,

()

)

€)

B Ry B R Ry N ORICER LS503R

BRI BERGHME L TEAA 2B L LTS RV EaeaE T N
v MIFIEFFEZ R T2, FERANAL A A A=V TR E LTHE STV,
ZOEDIZEH, BIEFINREZBEREINTND 0.1 BELY L EICEDDHLE
Wb, ~WRICH L RIEOT I B (R M) T N7 7 U5 b0z x
NFX—BENAECHEETOREICE DV FRNERRESMETLIZ L2 RHL
Tele®, RIIINEZRESYE, AESFOERICI VARSI FNOE&ETF Ny
FADOZF T —BEPE L 2R E2ME LT, 2 OREFITEN~ I 1T 55
JEHEE 02 L& KiglcH ESE5 2 Sloksh Lz,
AR L B % o BEESE T Ny MRRODAE LD A

Rl UL 2IcH o7 BaHE L2aR T Ny MIFRE M E L
THEAEINTWD A, HRICERRZET L LW MER D -7z, Fx 138
BRI 22T, U EOWEEZR B OOEA A gt & et U SOGEuE
B ATRETIT & B %, EBRIZ 280-330 nm DERASEIBEIC LV &8+ Ky M
T B 2 KIBICEM C& 7, ZohiEmEs v viigE7r v 71y, =7 KU GH
HHRY VI —L, TEHBBERRT b0y " 7BIZERAL, WTh
IZBWTHHEL & ER TE T,
B—~_U LoF s, XN BREERT Ry MERODHA A—T T

— PRI A T F - T RF O NER LA A= Z AR A
BRI EOE A A — 2 ZEAMEE A RS LT, AREE &2 FVRIEK) 50 nm D
VLot I fEbOE—DHA A= U T aATole b 24, ZOH A RZBNTHE
ot & BFHOIRAS LIZiEM 2R T 2 Z 25021, TORIEOERZE)
MBS AI~DHBRIEENAE T D Z 2 R Lz, Fi2, REEICEIY
VR BEABERA Ny b ENAT D X o8 B O 2253 R R ST
Z DFEERAR A T = X L% BET Db & 72 DR & 15T,



MELRERRFT - MEMERPHRE EHR AR B

SO W B & OKBEEY O % f - AL RLBARRI R MG (2 DWW T, 43 F R,
SRR, 0 FEWFRITEZRC TR L TV 5, EI, BTN, £ET
B, EPSER, LIS EORE ZELFAIC T 572D R IR 7, [BEEO RN
FARBROHETE S, AEMSHEME DR EHEBRSEARTE DR - FFEDKEHET — 2 L e 2 #
{BRYREIREE O], DNA E 7R & 217> TV %, AEEOBFFEH] % LL ISR 2,

(1) TERBARTEOHAMMHE

WEERIE, B EBAN ORI 13 Humd 11 MR OEERETINKETH Y, (R
RCE0iX, @B LRI ORRETT &8 & HHEH 2D 2 G DR Th o722 &
O, AEEX, WO BfEE IR = E DA Z T > 72, ZALE TOWF
FelEAk, X =2 KU 7 DNA (mtDNA) @ Cytochrome oxidase subunit I &= 178
DK 700bp OMEFEELFN A RIE Uiz, ZORES, 8 s 7 Huf TIERRKT B
DHERTE, EWKICIE® E VIOREORADEA TE L TERENZ AR LTINS
ZEDHIA LT,

(2) BEMICERZR RY a v OEAE BE9E LICBIREZRIEMT

BRI TIT DN TN D B2 a v OFGIPESE T, EREM Bk O E EPED K
HDHNTNWD, FEICHWDIEREROAEEBMZRFET D720, HHEEO HE)IKRD
4 WS s R a vaEREL, mtDNA @ Cytochrome b i&E{sFGEIE DO —%5K) 1000bp
DEIERLIN 2 RGE LTz, ZORR, BTORKNPER RY a v HES L, @EICHR
NYa v OBANBRES W2 O, FEHREOEMHLE V155 LB 2 bk,

(3) YAKRAYHFEDI bay RUTH ) AEEIEES OWTE

WA T 2 T FAD B FAI BT D RIFR ORIE & AT 2 720, BARIZAEET 28K
1V I HESFED O B BIEMDNA R EF SN RIRTE TH D I IR, hoFavh
DI, A~Fx VY, v/ B O4FEOMDNASE RS AR E LT,

(4) KT ENAIRIE BEE L7-EREE DNA /34T TEOBR%

INET, KEEYOE=XY T DI-DITIE, #8728 EOfMEE R M7 £k BB E)
FENLET, HHERHZIZIUDE L THEARIERH -7, it (1) OfED,
BREDNAZHWAZ LR TENEINLOMEEUFETE D EE X, BB DNA O
FIEORFRZ R AT, PCR HEIEEY OB/ OKE S OBV L D HBINAREE 220,
U TN AN PCR WA — 7 o —7 & @B e 18 & - e VT LUV ik
DOBIFENTE T2,



MEHERM - 2 FRAUEEHARE g EB M

590 van der Waals 7712 £ 0 43 T35 & LTEERBIR, 7077 T A X — I3RS T30
HIRTH D 72 DRURCWAR « [EIR &1 X R e o TORBBIZH Y, FFEOMEEZ D, 20Tk
7 T AL —OWMEDOWFFEITHT LV MEREIEAEL O BRFEIZ D728 D "TREME DS 8 D o ANFSE
UL, HE 05 7344 L7z van der Waals 85K 0 @ 0 fifiE RV K 21T 5 Z & IC &
D, TOESHTRIART XY VEREL TS, 512, van der Waals $5{ADHE
&7 E OB TLFEFHE ATV, FERAER & ik L C van der Waals S5AFA OMEEIZD
WTHIEL T, F7B EOFEOIEA E LT, FoliRERBEE LTRY EiFoinT
X CTWAERMEERILAY (VOC) 122\, RV EEFA L/ 4o
R EIT> T D, MEFEIT o - BT —~ Z L FITRT,

(1) AMEEEE T CO DIEXMM RN AR CH 5 C160180 % & 1p van der Waals S5 1A,
Xe—C1601B0 D/SIVAY xy h—fRHFA A — L —PF =43 aiToTE T,
SREIIGEONT R DREBRNARXT M EFEHT T2 21280, Xe—
C160180 D L D FEED LW+ ER A 15T,

(2) vander Waals $81K 7/ A —N20 OEEDEFALFFHRAEZIT o7z, S FHBHE
[ZDWTD 2 RITIRENE BB A5 T2 2 L2 k0, $ERTKIC £ 5 N2O DN
KAV DD 7 MR, MiEINTWARERE L ik L7,

(3) RXUGIEIETh DB OEERE VOB LA E LT, |k
Nx D a—AT BT — N &/NRIN AR K D 4 IE A LA
PET, MU OKARRE 2 IET 5 HiEZ 5l E i ii~Te,



MEMEERF - M HEITHRE i WA "B

EMHRKROT AR U REEE (DNA) 2512 @D FHEEMELE T 5T 31 AR %
HLORE T —~ & L, FFENFERT~ORBEZITIFHETH 5,

HARRIFHEIZRE &2 DL ISR T %,

DNA (IEMOBEEBEREET D0 T Thd—F, —EOLEAMEELZ L OERKES T
EHIABND, DNA IRV T =4 Th DO KEEE 72D DT, T34 A2EiC
LTI, mWIBESRSETOKP CORMICITR#EE 72D, £ 2 CHFAH U HEIRE D T
EDFUGIZ K > TDNA-FREESGEEZERT 2, S HIT, F ¥ A MERLAY Y a— ME,
By MU RIEFIT L D DNA-REE S IR Z, T 50 R E OB & ET
LTV FPETH D,

JET A AT TR

D DNA-5EE SR O LN 2 F O 7= DNA-ISEHE A2 O A EIEC £ 5 TFE
T4 H | LTCORREMERGT

@ DNA-REMAHHERO UV #2t4 fv iz DNA S OFEGAERIC & 2 s UF
PrER) WA L5 TR L L C otk

® DNA-fREHEAEREIE~DGFEDOA 2 —h L —va itk d EEEHRT (VL)
L LCO R

@ DNA-JEEEAAHEA AR —/VIREE, Ru() b v Y O o8k a L ERE Tk
L% THMEL] & L COREMRG

EWVoTotkx RIERZ TEL TV D,

F DD T NA AT HOW T

@O DNA-JEEBEAEHIED A 2 —H L — g EREICE D W7 4 LB L LT
ATREME A R T D,

@ DNA-JEEEAEHIEIC /v a—24 %L —F (GOD) & AF 4 =—% Ru(lht
EUOUERE TR ETOR) v ) A X — T L— h LR EmE T 5 b
) & LToREEERFT S,

@ [T 4 v L LTCORREEERRTTT S,

@ TDHEBEMET L] L LTOAREEZBRFT S,

LWV o T2 EBR, DNA OfAKEEATOER E LT, UVARY—2a (NLIEE =015

EHOWEZEDNAD T AT 273 alid K7y 7T U N —v 27 A (DDS) ~

DR B HEEIZ AN TV D,



SFERETERFY - MEAMILERRE #gix R F—80

R &Ko ANCEEICE Tt R E i (DSSC) 1L 72 H R KEGE L THY,
EEEM T SANEREA~ OIS AP FES TS, Fox 1L, RHRTTAT 7 HMR I
EEhER - RFH MO KHFE DSSC 435 HEA T, WifE ~ 025 cm® TR /LF—245 4
B n ~ 10%DBLOEEMAR, 75T L~V TOIERRE DM B L O — W — LBAMES
(Z X DRI AN ORI LA TS,

1. 72 —BMERAT 22 (Ti0,) DF /KL F-Z i ST~ —Abx BAEL, ZhaEENE
KT A(FTO) EAUZ S EmIBAT UBEKR 528 T, HBAMEBEMA DL UG ML LT, K
EHZRD P90 & P25 DIRA L, UL 72 2O, Wit/BIaRERE 2 L2 52T
RO —ANAERL, n B3R KITRDINCEREM 2Rt LT, FEfEO &4 1<
L pH A T30, F k- [A L Ot DMEE S B TR Gl E I CE, Voc & FF
HINLT=, Losbiid TEAE OV —ZXAGH1L, ZOME L 1 8L ERFr Sz,

RO ITMEEE DK 6.5%0 D KIBIZILES I, T%ICBIEL,

2. TiO, (T A5 LT TR O A B OfLE = VX — LB HE O MA L, BEE
TRFHEL DR B2 572012, BRI Z R ELTCBEEIOCE s E 2 - EL T,
TiO, DRV, AREF D EDNLE S F VIR LY L a =0 A Zr0, BICEFREWESYE, IS
HHIEDD Zr0, ([REH DB IEAZEEESELIET, 2 KA ARE T HIET
LUMO $UEZ BT 22 LHFHEL TD, BIE, HEORIEITIZIFKRTL, v A7m—a b
LR E O BAEH S OFHEE H Th D,

3. WE TR T TAT v /8o DSSC & L T, IKIRESE TH /3127 2R+ [R) L 23 i
HCTEDTIO R — AP FHEL -, ITO-PEN 1% &% V2 DSSC D 1%, #7725 DSSC
DIEDKINSy L7 oT=, Zheh, 120°0COKIRFER T, ITO-PEN Lo TiO, KA, +5572
W AE T LE IR AR n BREER LU THBEL TW\D e b oTz,

4. AR BERL FTREZRER L TR ZnO F- /2y R A TiO, 7 /R 7- CHAE L 72 ZnO-TiO, =7
T UREERIE, DSSC 12815 TiO, @iEOH N Thd, a7 = VlE W, nk
17%FE T EHEELZ LTI LT, Fio, B BMEEEGELI, X fatat, Exb?
HEIC KRB, RfcE~ye 7, RiliAo v —2 A EEEELT,

5. BIE, BRNOLAIMENCRa 7 AW ANKEEMZ T2 BT, ORI
B OV TR ERIALTZ, £, AB L a—NET TiO, MiEA/ERIL, 3 vikir s a v
{EATFNT =0 D AW CIOME LIc~a 7 274 CH;NH;1 Pbl, O & % [E AL
S, EBICED RITR—VlEE R OF 4 7 L dia fE SE i,

6. BFENPDIRLY BT JFE A~ DB ENRE bk ZEBFEORNFMOLHEEL, &5
(B FE G T OWFRIECEREE 25 H T, E b s Bl s & 2 B L,

TiO, £721% ZrO, DIEFUIH A LT- A > K — /L5 D149 F7213 D205 D SeFHFmny7 7/
WTHorIL, MEFELL KTI0)) > k(ZrOy)ERbllam RHLT-,



SFERETERFY - MEAMILERRE HEHIR BA KE

oL, TG & OB % B D 2N UHEREME ) T O GEHES 2155 2 & T, &
T HERE & FF OB e REME )y T D AR 2 ARy & Uﬂ?ﬁfzﬁo TW5,

Frio, D FREEOIMIEMM B 2 g e L TR Y, BRI, Wasre, 7
AR, B ESE, ZHEREELHMEHIET oM E O TV 5,

RO OBFFER 2 LL RSB 2,

1. B FEHE (Gaussian 09W) O LA U P U LEEIKD S5 ?@LL@ DAiEE
2L, BHAT MBIREHIET D70 OBRGHEH ZIRE Lz, £72, T OGHES
DIFFREEAT 5 T2 D OFHIA Y 0 LR EZ G L, LMLz, 7==L )T
DU RFERERETHHHA D VT LAEEERIL, MV P CRIEIER 0.45, (A [0.12,
0.18] Z /R T ENEMERIME CTh o7z, £z, FROBKFHESH CTHMR LR AT
BTG, HEIECAE & R HEIR O A7 M LREB L, RIS E R LT,

2. P’ v G 2RO 7 F OFLVERSIC e AR B2 EA LI 58 F r R
/A REa L, £OWESMEORM 21T > 72, BiEZ = X7 L iEE TRATZALEM T
(3, Privih s O REE 2 F o AR O BN Sz, — 07, Efi ke = AT v
FEAMOT I FREGICEEHMZ D L, ~F VI T DT LS —HPRI LT, Z OH
REOBEN LR E OMBEEBEL, HRRETONy X 7 ET V2 RE LT,

. AFEHBRAKSERO - OFHRD - w ABEOARICET HHFEOHF T, AREEIT
{bF &2 LV EBMA~OWENOR LB LT ) v o=y OFKE & FeE pTr
fiz{T->72 FRT o h U o7 a=y ME, HEMESE 1 mM KEET FY L)
EEEMESE (28 mM FERE) DOWRIEIZBWT, AT A Ty R THD
LREMRIC AN E NN & AR ST,

4. BRBEZEERVENREIENARLE LT, WrTInNE TR EL AT 5
G L1 ] R Z2HE LT0d, A, BAERORBERMZMETL, FREFE /AL
B L1 ] SERDBRIEZAT > 7o, ISR DORNL G 2 AT & LT, BEHRIER
W EDFENABRORBEACOBR Z1To72 & 25, B KT, 61nm RERMLL, |
I [ 1 ARG DT, £z, BT OIBRZ LR Ltf**{ZIE’C I, 2 max=632
nm OFREFEOEH [ 1] $EENF LN,



SFREHEM - ERARILERRE g ME RF

BEME, 8, FBEMR S OB TN, BB OBREMEM BRI % £ B
BELT, REAKT VAN » ndBFIRRENL T R OZ OBBREIEEOGHKE, £
5 DORKRE - MITERRIT 21T > T %, MIERBUS 3D FRVIPEZ TH 5720, FICEHE
Doy VAR AN 215 U728 50 I FEIC K 2 0 FRAAIHIAENC ) 2 AL T2, R4
FEIZLLF O IE AT o 72,

[1] BREFAHT VNN EREREETR & T 25 THEREIERO AR - i & Bk
AEETT I FEEZETL 2 MOFHER 7 =L =X RITWLEGHKL,
Z ORI L AEIE A DI Ui, MR, KEHEZRE - L5800 A & bic
Fo7 I REMNKmAEEHIE L O CAMRRICHER AR THD Z LIRS,

(2] 7Y —AT rE=U LMEEZRWTEARERES 0 7201 FOEREMHE
WEAEFEIC S| E e X @R~ e 7 A 4 MULAEPI(A-NH;),CuXy ZHRLL, O L
WIPEIZ DWW TRET L7, Ar =3 -fluoro-4-pheynl D5, ARGEIFIC LY “FO R 25
PEZRTHR 1,2 D3G5, 1 BENOSe T 2 h A4 M E FFORBIRE T=9 K O
WtEIRTH D Z EBRSINT, 2 DREEITHA L TIXR WA LRI L 0 HAKZRE
L, BSUE XD EBIEE Tv=9 K OFEBIERTH 5 Z LB o0 o7,

[3] WIEEG BIEA W Ic @BV 7 1 v B DB AL

REEEIC S E /X meso- NI 7 = =V EE I Y DLVEEEA LRV 40U 0%
GRL, SHOBBEBELA O Ty ratd 7 X U FETZX ) —VEREELE LT
NG R AT 72, #R T ORI OAEZFF, Mo $HEIC O W TITRREAR LT 4
U U= ICHUIR F 71X U Ge PR ICERAAL L7 FEZ SO 2 L 2B 6T L
7

[4] FHRAIF V=NV BEKLOT U= A 2 F ) —VDERRE

T2F U ML UERELOT YA I E =V EEKR L, T ORI T B E
BEtLTc, BEAT U —A I XY — )V 8RN T DI NVREE - RIS KD AN ) J e
RALERTZEERNE LT, $72—#HOT U —/LA I F ) — VHOREBBER IO
B TORNFEZI G LT,

[5] BRRE R T o F =7 D OB & BEM B~ S

TIVFNVHEDO R DGR CAENRT = DEORK T IEEHSIT D L &
HiZ, TNORBIRMMERO T =4 #E LTUEHATE D Z L2 RWEL, T=75K O
SREGMEIR 2157,

_10_



SFREHBM - RRWAEILFEZE= #gix BN XK

ALY REERCOMICRT 5 LRBEREAT S bodr, oo %o b
B A RBECERRE HERIHR LT XL RS TA T ALV EDT AL/
1 ROICEICBT 2% 1T > T 5, o

BT 7 5 L ORERIE T L 55T AL ©i/ “
1%, CoHs O & 9 72l B BRALK RIS b b 5, o
oM A FE S BRI MEA M Th B,

Tropolone Azulene
KRAEE DT T —~ 1%,
1) TRAVUBREGRI T T—F LORMK :
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A comprehensive search of topologically distinct local minimum structures of
protonated water octamer and the classification of O-H topological types

Dai Akasea, Hiroyuki Teramae, Misako Aida

Chem. Phys. Lett., 618, 51-56 (2015)

T RN R O OSSR BT 2 BER AU SR
AR, AR BT, R BT, SFER R
J. Comp. Chem. Jpn, 14, 30-35 (2015)

Vibrational-rotational spectra of 13CS and global multi-isotopologue analysis
H. Uehara, K. Horiai, and Y. Sakamoto
J. Mol. Spectrosc., 313 19-39 (2015).
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HFfEEL, AFfthik, AEREE
DNA £77, 23, 96-99 (2015)

B~—A—l& D FYav T FYa vofl
ARER, Dy B ATIAEE,  HIEKEH
DNA 27, 23,100-102 (2015).

Mass resolved velocity map imaging of doubly charged photofragments from
Ceo

Hideki Katayanagi, Koichiro Mitsuke

Bull. Chem. Soc. Jpn., 88, 857-861 (2015)

BFBE KB OB NSRRI T =T oh ) 7=y kDA%
BA Hew], FBEE—BR
I T =71Y 22 60,10-15 (2015)

Crystal Structure of 3,3-Ethanediylidenebis(1-ethylindoline-2-on): An
Unexpected Byproduct in N-Ethylation of Isatin In Tetrahydrofurane

M. Akita, M. Kasono, and K. Kobayvashi
X-ray Struc. Anal. Online, 31, 11-12(2015).
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Crystal Structure of 2-(p-anilinophenyl)-2-phenylindan-1,3-dion and Its
Unexpected Formation

M. Akita, Y. Kimura, and K. Kobayvashi

X-ray Struc. Anal. Online, 31, 13-14(2015).

Application of three-coordinate copper(I) complexes with halide ligands

in organic lightemitting diodes that exhibit delayed fluorescence

M. Osawa, M. Hoshino, M. Hashimoto, I. Kawata, S. Igawa, and M. Yashima,
Dalton Transactions, 44, 8369-8378 (2015).
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Theoretical Study on the Structures of Ethanolamine and its Water
Complexes Using the Hamiltonian Algorithm
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Hamiltonian algorithm and its application on the optimization of the
structures of monoethanolamine and its water complexes
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Unconventional white-light emission of CdSe core quantum dots synthesized
at room temperature

Fuminori Nagashima, Kazuki Kondoh, Takayuki Uwada, Mitsuru Ishikawa
2015 International Chemical Congress of Pacific Basin Societies:
Pacifichem?2015, (Honolulu) December, 2015
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Synthesis, Structure and Magnetic Properties of Novel Nitroxide Radicals
bearing an Amide Group

Akihiro Hanai and Motoko Akita

The 2015 International Chemical Congress of Pacific Basin Societies,
Honolulu, Hawaii, USA, December 2015.
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Solar cells based on the nanocrystalline heterojunction of TiOs with
donor-mr-acceptor type organic dyes
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315t Symposium on Chemical Kinetics and Dynamics (Sapporo), 2015 4 6

SRR G ORI T & RO BSEAL & B s A By LB

TR KA, R BE, & T, B, e Ry, B SN,
F B8

%9 oy R R (L) 2015 4F 9 A

LFARIBRRIEIZ L D ZnO 38 LV ZnO-TiO2 7/ 1 v ROARL L FH
Pk RS, M RS
9 oy AR s (RL) 2015 47 9 A

D-mi—-A A HE AR 2 & To KBS b o0 S Al RS AEAT & PRSI E

A e, EiE T, 8K B, W KA, SIBF A5, MR ok, R 2
—HB, wff OoR, A HER]

89 AR s (R 2015 4R 9

_26_



Dye-sensitized solar cells consisting of hierarchical thin-layered
nanocrystallineTiOg, Pt nanoparticles from organic syntheses and organic
dyes of D-1-A type

Koichiro Mitsuke, Nobuhide Tanaka, Akane Saito, Daiki Izutsu, Katsuya
Takahashi, Masashi Hashimoto

International Chemical Congress of Pacific Basin Societies (Honolulu), 2015
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Synthesis and properties of novel donor acceptor n-conjugated dyes with high
molecular planarity

Katsuya Takahashi, Daiki Izutsu, Miho Wakayama, Nobuhide Tanaka,
Koichiro Mitsuke, Masashi Hashimoto

International Chemical Congress of Pacific Basin Societies (Honolulu), 2015
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A comprehensive search of topologically distinct local minimum structures of
protonated water octamer and the classification of O-H topological types
Dai Akasea, Hiroyuki Teramae, Misako Aida

Chem. Phys. Lett., 618, 51-56 (2015)

The rooted digraph is used to topologically distinguish the isomers of protonated
water (PW) cluster. We generated many PW octamer geometries and obtained 134
topologically distinct geometries of the PW octamers at the theoretical level of
MP2/aug-cc-pVDZ. The temperature-dependent population ratios of those isomers were
calculated. Dominant structures of PW octamers vary according to the temperature. The
O-H bonds of PW cluster were classified into 10 topological types according to the local
hydrogenbonding network. The vibrational frequency of the same topological type of
the O-H bond, which is transferable in different isomers, can be used as a vibrational

spectral signature.

Vibrational-rotational spectra of BCS and global multi-isotopologue analysis
Hiromichi Uehara, Koui Horiai, and Yukihiro Sakamoto

J. Mol. Spectrosc. 313, 19-39 (2015).

In total, 626 vibrational-rotational spectral lines of the Av=1 transitions of *C**S
up to band v=5-4 have been measured with a Fourier-transform spectrometer at
resolution 0.010 cm ™. To calibrate accurately the spectral lines, a separate observation
of the vibrational-rotational bands of '2C**S was made with simultaneous recording of
the N,O spectrum in absorption, to serve as wavenumber standards, with dual sample
cells at resolution 0.008 cm™'. The spectral wavenumbers of "*C**S in turn become
calibration standards. All present vibrational-rotational spectra of *C**S and '*C*’S,
the reported vibrational-rotational spectra of 2032, 12¢33s, 12C3*s, and *C*S, and the
reported rotational spectra of 20328, 2e¥g, 120, 1203%s, B, *C*Ss and BCMs
were subjected to a global multi-isotopologue analysis, which reduced them to
molecular parameters in a single set. The wavenumbers of 3974 spectral lines, in total,
comprising data of seven isotopologues were fitted with 22 isotopically invariant,
traditional molecular parameters in a single set. As the normalized standard deviation
is 1.38, the obtained fit is satisfactory. To facilitate the calculation of spectral
wavenumbers, the values of the Dunham coefficients of 42 Y;; for each of 232, 12¢¥s,
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2og 12036g B Be¥g BeMg 13ig 14cilg 4eBg Medg and 43S, of
which the spectra of the latter five isotopologues are not yet reported, were
back-calculated with uncertainties using the evaluated 22 molecular parameters. The
physical significance of the conventional treatments of the adiabatic and nonadiabatic

. C S . .
corrections for Ay~ and Ag;” is discussed.

A 3L Journal of Molecular Spectroscopy ait (Z#8#% S 41, “Most-read Publication
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Crystal Structure of 3,3’-Ethanediylidenebis(1-ethylindoline-2-on): An Unexpected
Byproduct in N-Ethylation of Isatin In Tetrahydrofurane
M. Akita, M. Kasono, and K. Kobayashi

X-ray Struc. Anal. Online, 31, 11-12(2015).

The title compound 3,3’-ethanediylidenebis(1-ethylindoline-2-one) was isolated
as a byproduct through the reaction of isatin and sodium hydride with iodoethane in
tetrahydrofurane. It crystallizes in the space group P2;/c (#14) with the cell parameters
a = 8.7451(9)A, b = 15.1964(13)A, ¢ = 6.9425(6)A, p=113.561(2)°, Z=2, and V =
845.70(14)/—\3. The 3,3’-ethanediylidenebis(indoline-2-one) core is planar, adopting an
s-trans conformation with regard to the ethanediylidene moiety. The crystal structure is
stabilized by intermolecular C=0O-HC and N-HC hydrogen bonds as well as by n-n

interactions.

Crystal Structure of 2-(p-anilinophenyl)-2-phenylindan-1,3-dion and Its
Unexpected Formation
M. Akita, Y. Kimura, and K. Kobayashi

X-ray Struc. Anal. Online, 31, 13-14(2015).
The title compound, 2-(p-anilinophenyl)-2-phenylindan-1,3-dione, was isolated

by reacting 2-phenylindan-1,3-dione with N,N-diphenylhydrazine. This compound
crystallizes in the monoclinic crystal system in the space group P21/n (#14) with the
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cell parameters a = 9.837(4) A, b = 13.221(3)A, ¢ = 16.325(6)A, f=107.914(15)°, Z =
4,and V' = 2020.2(12)A3. The five-membered ring of the indan-1,3-dione core is slightly
bent, forming an envelope-like conformation. The crystal structure is stabilized by the
N-H-O=C hydrogen bond with a carbonyl oxygen and by the weak C-H-O=C

interaction with another carbonyl oxygen.

Mass resolved velocity map imaging of doubly charged photofragments from Cqg
Hideki Katayanagi, Koichiro Mitsuke

Bull. Chem. Soc. Jpn., 88, 857-861 (2015)

Mass-resolved velocity map images have been measured for Ceo2n”" and
Cooan " (n=1) produced by photoionization of Csy with synchrotron radiation. A
four-element electrostatic compound lens system was substituted for a conventional
three-element system. This produced excellent time resolution, i.e., good
mass-to-charge resolution, and negligible overlap between neighboring cluster ions. The
translational temperatures for the Cg.0,°" ions were estimated from their velocity-map
images by assuming the Maxwell-Boltzmann distributions. Moreover, the improved
resolution allowed observing a two-dimensional (2D) projection of three-dimensional
velocity distribution of each fragment. The 2D projection of Css®" results from
convolution of a narrow velocity distribution of the Cgp molecular beam and a nascent

isotropic profile of photodissociated Css™".

Application of three-coordinate copper(I) complexes with halide ligands in
organic lightemitting diodes that exhibit delayed fluorescence
M. Osawa, M. Hoshino, M. Hashimoto, I. Kawata, S. Igawa, and M. Yashima,

Dalton Transactions, 44, 8369-8378 (2015).

A series of three-coordinate copper(I) complexes exhibit efficient
bluegreen emission in the solid state at ambient temperature with peak
wavelengths between 473 and 517 nm. The emission quantum yields were
0.38-0.95. Organic light-emitting devices that contained three-coordinate
copper(l) complexes and exhibited TADF exhibit bright green luminescence with
current efficiencies of 55.6-69.4 cd / A and maximum external quantum
efficiencies of 18.6-22.5%..
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