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REBHFEHARE g FHEIMRZ

BEF LR ESERBOSTFREELHRILET NI XLICESI o FEAHFE
LW o TR EE AV 20T OBRERLYME DT 3 HLEIFET —~ Th 5, BITH T8
OB ER BT 584 Z2BEIC W TT Fa—F&2{TF-> T 5,

B OB % LU TFITRBAT 5,

7Ta bk TARAEZ—RETHEDHVSNEZLDOTHIIZLNbLT, Z0OFELVVE
EREITRETHZ EMBEFICHE LY, BMAITHROICI FRAE—DEEZRETDHZ
LEBRLTHEZRAATE L, EROICIHEH)HBE E CIIRENEBNES TH
B0, (HO)HDHiX bR U—MIZFRIND RAIREEEDOE P BIRICHE 2 T %
7~ DI BBICEEEN LA B, HF/6-31G** L~ U KL B ERT T A A AHEZHNT
HOH DHEELZFERL., SHEXMITHI2BELED T 134 HEIZTONT
MP2/aug-cc-pVDZ IZ & V i@ ERE L& 1T o 7o, TRXNAFXF—/MEDEEITERD) b RE
INTBELIZRR TN, BEREEEZZER T L —BT2ENbroT,

TH ) —NT I VEIITBRARBRORBR L L TREAHZLOTH Y | HIERIERLR
BIZEEL T, SFEEREZ2EDTVWARMTH D, LLaeds, —BERE L 7= Z#{k
RELIRBET DDIIKRERTRINF —E LB TEREOHMBER LD D, - T, LV
PRI AR T BDIC. = ) — AT I VDO ZBRLRERBA I = X L EHE
THZELIREFICEETHD, HF6-31+HG** B LT MP2/6-31++G** L~ UZ L 547 F
BEEHEICLY 2 ¥ ) AT I =& )T I UK 2 R R LIS E A,
TH )= NTIV2EER BXO=Z ) — AT IV 2BECKASFEAMLU-EEE
IZOWT, MRETAIY XA AN TREEELZ RO T, RICEELHRE LI,

HKEHEOXFHAET. AL LTEBE SN TV 2-THFRAEY RS T I Vi@Ex L
B FIZOVWTOEBHEICEF L TS,

1) “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)

2) “TF AT IVOKTMEEICETERIOMA , FRTHRZ. BETF, BE
v a— 2 {bFER 2014 FRKEES BERL), 2014410 A

3) -THREw[4.5]7H EEICRIT D REHEOERNBIE ¢, Al W, BF
FEtE, mIL E, AR R FET #8Z, BRIV Ea—#LFER 2014 FREES (B
), 2014410 A



DFRKERRE FREHIR LRSS

BAIZZEFHFOSFHEEEZ LI THLREBICREL TR EWVWHIBADT,
comprehensive review” & L CHIFT STV %F, 4 @ non-Born-Oppenheimer DEFRITE:
BT, WANARZFIZOVWTER, T ZTR-oTNDHLTATHD,

ZERBEBRZ AV T, Bruker IFS-125HR (2 &£ Y AID, Av=2 BH O & S fRREIREN
EEE AT L& HREER RS M ERIFRIE LTz, A7 MALEIZHEE Voigt #FE
fit CTHRE LTz, v=2-0 D 8-6band £ T, FIDTHBAIENEZHLDOTH D,

Zhl . BEEESZRI L7 AIH, AID, Av=1 A7 b )L % & > non-Born-Oppenheimer
fENT&1T72 > T, BEF7R fit #8725 DD, Bruker /85D performance (Z5Ef 248 X
B LIEZA, KDL SR EB¥bh o7 : HREE, iris, REHEADIIZONT
LREEEZD L., AT MBRIERES T D, ZOMIITBWT, 2 ba—b
U—H— stabilize S TWRWZ ERbholk, ay ha— L b—F—%EFL
LZA MCTRIBNIELLSELTNDEZ EBALNIRoT, AT MALED
EENRaL hu— A L—F—2EBTIZ LICLVBELTWHENE 52, BERSN
FTHD,

CSIZOW T EER LERFT ThH 5, Fex DIREEE AT M-OF 2 BIE
{Ek ﬁ%{ﬁ%ﬁ&)‘ 12C3ZS, 12C3SS’ 12C34S, 12C3GS, 13C3ZS, I3C33S, 13C34S ®E$£\ #E@J[’E’]%
A2 R VER 3974 DT —F = v b D non-Born-Oppenheimer fEHT Z#1T72V>, DT
2 r O FEBCREBICHEBTELIZLEFRALNILZ, 2D 22 7 DFFEEMNS.
12C3ZS, HCBBS, 12C34S, 12CBGS’ 13C32S, 13C33S’ 13C34S, l3c3ﬁs, 14C328, I4C3SS’ 14C34S, 14C3SS 0)%
FILAEREIZ OV T 42 . A8t 504 » @ Dunham Y, $/%k & & RNLIEFREIZ OV T 351 7,
&8t 4212 # @ band EENE LN, Ao, BCHS, “CPS, CPS, HcHs, CFS iIton T
N ETARY MAOBEIER, ZHETEEZ D CS DI T, Dunham ¥, £R¥K &
band FEFAHE TV 5 A, A Dunham Y, %% & band ERIZENHLDOETEFAT
FYVBWEETERLTNS, < bEL DHFEERN, DTN 22 »r OYEE (&
FEH) Tarbe—nAInTW3ZErbnrd,

DCl 3728, J.F. Ogilvie BiZ13 B X ERF ThH 5.

1) Hiromichi Uehara, Recent Res. Devel. Chem. Phys. Vol. 6, 79-110 (2012).



RICBINFHRE EHRE BEAR

HETIFELRVY, BET CORZELFETINF2RmBENFLE I N, B
. BEEFEZER L. Rx REESFEERL TS,

B L= 2 DRBLF o0 E, BEOMRET — ) = BRI HBEHAOT,
DFORBEFE RS MAEFRIE L., BONERIN AR MVEMEIT L, ERRIREE
¥ - FEER - IREEEGERAEEREREZRD D L2, ROZEKRI Y, ERLSFiE
BERELTNWD, S4EEILGaH & GaD D A2 MU ERIE LY FiEEHHa °RE
L7,

£, 58T EREFEAVTERT CRE L TE BEEMEOBRREEZTI FE
Thb,
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55\ van der Waals I & W S F0BEE LEEERER, 0F 7 7 25— TR FH
NERTH D 7DKRMEOWREE - BELIZRRTZRBIIHY BEOHEE LD, ZD
7o T A Z—DOWIEDTIRITH LV SRR EIOBISEIZ D722 A B FTREME DY B 5, AHF
RE T, BB DO F1EAS L7z van der Waals $EEOBE S RREERA D HEITIZ LI
X0, ZOBERLHFRAT VU VEREL TS, I HIT, van der Waals $8(&D
WiER EOBRTLEHEZITV., EBRER L B L T van der Waals $5{&48 OHEEIZ
DWTHIZEL TW 5, ¥ EOBRDIGA L LT, ZAREMEL L TRY EiFbh
TETVWAEREERILAEY (VOC) I2oWT, FRASFKA EEFRIELE/IEE 5
DB EIT> TV, BEToERHET —~ ELUTITRT,

(1) CO: DIFERHREMIAETH D C80B0 #Eir van der Waals $8fk, Xe—
C180180 D/ INVAY v h—RHNF A A — F L —F—HE1T0 ., B ORERI
AR MNVERIE LTI, AT MEBTT2Z LIk, Xe—C180B0 D5y
FEHERD:,

(2) vander Waals $&{k &4 A —0CS ODHEEDO R LFEHE 2T o7, SERERIC X
5 0CS DAY FFI VDY T7 MaeftR L, #ESN TV AHER L g L7z, %
7o, En—AOFRNART b E— 2 ORINER & RER, SEEBRTED LI
BT B 0%~

(3) KRIFBLWETHIEREERLEHOBEL L VOBRBEEZENL LT, b
Ny DA —RT 2T — NEE LPNRNAGRBIC L D HBEEZEAE
bET, MTUOKHEBELZRET D HFEERN,
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B tENPEENSAFA AV TR E~NERT S Z L2 HBFICANRT, FEAR
F Fy FOAIR L ZDOEARW R IO Z HEEED O L CTRREEL LTS, %
7o, WEEEBEEENH L 72t FHEEL CCO AT LA A=V - A LT T 7 A THHMERE
NDEEIZ, Fzi/MLOREA CW L—%F— (532 nm) ##E AL CEBEBRE =27

MELTe, ZORER. DRI BE—GF BT A XDV TOERBTE D LI koT,
SHEE/ONZREOTN G, FEFEEOFMICET2NE XU TICHAT S,

#F My NCIHEREEEZ RN SEANICT I AT AP R ZD EEZOND, A
AL RN IERE L BET DR, BALIE TRAEE IR (D) 23/hE < 725 TREMEDR
HD, ZOFREMEERIET 57O CdSe/ZnS =7 v = VAIRT Fy b (RYU ~—#E,
BUKMERE) DO DRYEBERKTFEZ EEEICRV TR T, EEIBLBARRSR
2% 3BEOREAPERE RIS L, BB IFER (~340 nm) ZERIT LT ~0.8
NHFEL/MEL Y, 300 nm LA FTiEdr ~0 L WO RRPE LN, SEE, LFEMFE
LD T = b FIEERINS LD BERINELOREKEEEENE (260 nm & 495
nm) EZF7L ZA, FEERET 260 nm IZHEBAZ R TR E 2RIE ; RICBRIE X(260
nmm)& 35 BEFFy SORBIZERK L THODZ L ZRET R EE, - ORINE
XOEFITEFFy FM2HBL T AR v —DREMARFE VW E WS REL T R ~—#
BORR CdSe/ZnS a7 ¥ = MVUETF Fy b (MUK &AW To ORhEE RKF
HERST2E ZA 300 nm £ TOHEI—ETH o, ZOMRITR Y ~—HB RO DFhE R
REFHEEEXDZLEFRLTVD, LrL, Mz BEHORILE S 300 nm £ TEWR
TW2DT, BNH X(260 nm)DFELHRT DITIIESL R o7z, FEELREIT, £F
DO EHE L AEROBEF Fy FE2RAWT, BIRHE X(260 nm)D A & o DFhREE R4
xR~ D,

BF Py FOBEKART MUVEEEER/NE < (~20nm) @BEDO L ) RERERIOR Y
BRNZ EP—BRAORBEEOVLEOTH D, ZOLIRBEORTFFy P LTRERS
7 MVOERHIEY (~200 nm) BF Fy FBA@mbLNTW3[2, ZO&T Fy MIAA
EABEFFy FebXidh, BELEL WO BANPLOHAELREINTWS[3], FEEX
XHRR2]DBRN LAFEE BRI LTz, ZORR, SIFTERICHE L, & HIZCRR2] TRk
ENTOERENEARY MO T 2EERBEDRE2FICRE L, SEEIZO
EHNREBATE DB EMIALT 2720IC, Fax OBEEFAVTHELERS b oZfk
ZRNT LR ORHE R T 5 /R 2/

SEXH

[1] Alivisatos, A. P. et al. J. Chem. Phys. 101, 8455, 1994,

[2] Ishikawa, M. et al. Appl. Phys. Lett. 89, 013115, 2006; Anal. Chem. 78, 321, 2006.
[3] Rosenthal et al. J. Am. Chem. Soc. 134, 8006, 2013.
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RESCRBRER L OKBEYORS  ELOBREHERBEIZ OV T, T RHEFEMN.
SFEFBEEN. DFEVENFEZRAVTHEL TS, i, BEEY, A%
B, EEER, £REREOWE L ELENICERT A 7-DICRARZ, EREEOEV
RFEBEROHEE L, EMEREDORECHEREREOGRE - BEOERT — 4 L 25
CREMAEEDMEH, DNA EBER L E2{T-oTW5, KEEDHED—F %LU TFICRN
5,

(1) KT EDERNME~DERARE

FREE KEREZTNIFE)INCTRER LZBAT EIZARERBEL TW D &0
5. BERN 10 #HR L EREHSE) D 3 HADF)I|RKKEEXRIZ, PCREICLY
mtDNA @ CO I #{=FHEI 2 18 L. # 700bp DIEEEFIZRE LIz, TORBE. &
KENERTE 0, BB 2B O LFROATHY , B OLTOHSTITS
KEOHZBERLTND W) EERHAL NN eot, £, HERTORMARREIC
Mz, BERPOEHERETO IBHATHLRL LI ICHAELZITo, TORRE, 9H
RCHRBOAEBNHER SN, HARIESHEBEZEZTVWH I ERRRINTE,
(2) BHEBAHOBE N a VORERBICE L 2~vA 7 0¥ T 74 MEEFE

< —H—DEE

BHRBAT TITOh TV FVa UOBRBEEOBIRZEET 572010, o R
VavkdA, AR HRAEE 20 @ETO. FTTOW)IHHEALRM 20 @EiEEY T
& U CRIBSERMEENT 21T o7, BMICHI L2 BEBETE~Y— I —2 0% BETEZ, 20D
2BV ST R 2T o AT L VB L., YLLORRTYH, BAER
W, RAEMEMILEBISREPENZ EBHBALE, 20D, HitomiEss
BIL, BALTILERD D LRBINE,

(3) MAIVHEDI bay RYTH ) ASEERFIORE

WK P ABEDFRFSBICE T D RAROMEE AT 5720, BRIZERTIHK
B I ESED 9 LEEMDNASEEEFINREETHHII AR, B Fa vl
TH, N H Y OIFEOMDNASE EESI A RE LT,

(4) arzR7 7 a7 I0OBRGHEREEOREH

7r7u7 I BIIEERETIEMEDORY RXTHS, il BEEOBENHIR
Sh., TOEFABECEEORELEROEEPREFEIN TV D AEENEV, £ T,
AHFECIIALEE & AL OMIRIKICAR T2 a7 R 7 7 v 7 I 0BREHEFEE
ZRE LT, £ORR. AEITREEER L 5IC B ABRIER & XFPERIERIcREL 2
DTHHI, RIS Bz, EEER & RAMOLEFPHERE Sz, RREITEICL
TEXEHRFEEENTHY | HENIOEE NV -EHTHICHEDL LT, BEF
REDBKEVETHD Z LMooz,



MERERNEHRARE B#E FHHEHEZ

KFBEMETICBIT 28XV —F—REWEOHEIER. Bl 2 IR AL ZERERR
HBEW e EORRBEVEFIH LIFH T e d 2037 7 BFEEOERICE
DA TG, £/, BIOERA A =D FE2ERE L, £ DRSO O#EE -
BBl 217 > T 5, MEEEIXZFEANCEEURR D MA TV IR XEESET Fy b
DEFENHINEB LORBRFEIC—EDORENF LN, BEREIT L D hh
2TWD, £, FATUTHRE L TELEHAEDHA A -V TEBESR—IGDOF L 2o
72 LT BAMBIOBRRB L EOBEMANA A -V TICX2FMEE VD, Wige bW
IREFRDOKREBRHMANR L IR ERLIEEE XD,

) #oRIERESET Ny NOBKNER LEHEOBRR
BN BRGFHE L TCEAA VEBT L TRET Y VRV EAEEET N
v MIBAFEEZTRTED, FHRAAA T A AT B LTEE ERTW5,
ZDEDICH BAEBEFNREAEREINL TV 0 BELVLEICEDILE
NdHbd, EBEFFy F2AETIZ VA7 BEOREESC pH, MEREZE(LS®R
DHREHUNR L OBRE AT RER. 260-280 nm DS LRERHZINR 0.2 12
EETRLETsEahol, ZNIEET Ny N2BLF VI EDOT I B (E
R TR 7V BRE) DODOZRAF—BEICLI LD ELHLNILE,
(2) BAKBHICL DX VI EEEEET Fy MARORBE LORS
LB LELIRZF U IEEHFR L LTI-&ETF Py MIFHEEEMEIE L
THEEIA TS, AR 10 R~ BBEZETLILWVOIRERb 2, HLlT
BANERFATLIL T, FUNVEOBEER OO AV BLEEE LK
ISR LB FTRETIX & B2 AL ED =, &A1 4 %8BT T 5 280-360 nm D5
HBFICLVEET Py MNARICET 28MIT 3 BEIZE~LEMNTE 2, £
7o B R BN TOEDBTIIMD THMRL . & /7 BRI TORBRRMIC
SEBLTTHIEIRFETHDILEZOND,
RSB A A —D L TEMBEORFR L B—F /KT~
SF T I RFRBRERTA X BRIEFEL 1 DT OERR 5 EEETT,
INOLHEERLAFEEOBBREZALMITEICIR, B—HF - F/RFIEI
ARA=VU T L, GHRBEETIVENRDD, TZTRLAFILV—F—2HFELT
BT ETHBRDO/NS 23 F « FIRFTHoTCHHRITHHETHZENTE,
FRRNERICHBTH0F - F/RTFERBRICER LOREIET S Z L A3 FHE
RINRBARNSHA AV TEMBELZRAB LT, TOTEVA ML —v a3y
L TRV VT I RRBOBE—GHA A=V T HTD, A AR EFANT,

@3

e



YEARILEREE #iR RKE—R

BE-EKaANCAZICEDARER RS EM (DSSC) IFMAM R H# R RBEMLTHY,
EEBM T NANEB~OISHABBFEINTND, L1, FEHRTTRAF v/ ER LI
B - RFMOKNEHEDSSC 2B THEIFELHET, @& ~ 0.25cm* TTRAF —EHL)
Ry ~ 106D ENVOEEMRE, FFL -V TORBEEORRA, BIUOL —¥ —LEMKE
I LD EAT ORESLICRVALA TWD, B IC, AR KB EMD n BEEEKLEHEL
TESAWVSLITWS 77— U BEEEDO KL EERLHACFERICEEL LB, 77—
LU FROEBBRERYEZEREL., REITRAF -4 VI —D3RTHESMEN
WREL LGOI FAT—F AR E->TRIBRICAE CXAEBLERL TV,

1. 7FH&—EEEETZ (TiI0) DT TR FE SRS _X—AM BEL, Tha B &k
HFA(FTO) EARIC S ERAAULER THZE T, BBAOEB LY L E RO L ILEEEL
L7z, B RD P90 & P25 DIRE . HEEE L2 2B O HH/ 1Ak R 82 E 25
TET 26 BEOR—ANERIL ., n ERRKICRDINCEBEREMEERE (L L=,

2. KHBIZRITD Ce=X° Cro DRSFARITBIL T, REF A RIREHANE L SARREAE Y
BELEE S A EGBANE LS E D TRIEND., K BOBRICRHSh - EES
FF—(KER) DREZF RO, et EmESEERICE SHEOBRLLRLL
ZA, CooMBERTD Ce?' 44D KER ST, ERELEREL CIRIE—HL, Y

3. TEFATEN—MEEORIF—VBT THELN Snm O BE& T A FAEL S RL.
Zh% DSSC DREMRICHEIF LT, B& T JRF L CEBLEB RIS L+2e 31 BRI GE
1792, 5EEIX, 2R NVF—HHE X BICIAERRBOTRYE LT ND, T 70T
DIFEE L E Y ORE E O A RIBERCERIRE T HRFEEERI L, ?

4., (KB BERR FTREZER(L B SR ZnO R° ZnO-Ti0, D 7 ¥ = VEERIL TiO, DF Ha R E M
Thd, BEEPKE nm O ZnO F/ayFRE CTOEBRRERIL, TiO, DR FRICILHKT S,
SEER EEEFEMEER LS FEAEENCERTERLHEEL., DRBENLR
ELEEROEELHELE, Y

5. VT ITVINEEEE TiO, /R F~DEALFL T2 D-n-A EHERELERL ., ML
T2 DSSC DMRELFHEL 1=, ZOBRS FIFBEFHEEDON 7=V T IV EITEDOF
BERLETFSREOTT )T IINVEBNOERINTND, IV BIEND, FIRNERIN THF
NER S EENEE ICH RSN, BEETF N T, ~IRIKIEASNBZEN DT, ¥

6. HWRERND TiO, T /R ~DETFEARELEROBAFMNLHEEL., SHIZE
RO TORERERLEEELRDEMNT, Eafppl —F—L AN — I AT & AV @ E
ENBREBLBUEL]-, n—F I -6G DENFMAEICLVEBLEETML -,

1) H.Katayanagi, K.Mitsuke, Bull. Chem. Soc. Jpn. June 2015, in press.

2) BE&RE, WAEkE, RMFER, H8ELFRFEHRS HIARE)2014 £ 9 A.
3) T.Naito, Y.Miuchi, R.Honda, et al., 30th Symp. Chem. Kinetics Dynamics (Himeji), June 2014.
4) RFEFE—RS, Bo L 4, IR TR (RAE)2014 49 A.



AR ERER HEEE BERER

Bx I3, o THEE L MEOHEBE O LIS FORHE#HEBH L T, &
WOBRE A RO /- SRty F ORI Z BV & LAFZEZ{T > TV 5,

RIZ. D FREECIBEEM B 2SR & LTTROD 4 DI OV THEEIT-> T
W5,

REDHET —~i%

1. B FIC NI TOVVEREEA LAV VU LEEEER L, BREART MVOFE
HER., BANERE, 227 MABRIIXT2EE8ICOVWT, BEFLEHE
(Gaussian 09) AW TEE L7z, REEED/ NSV SEEOREFEIX. hE
THREINTVDEL OB L ITR2 D LEZ b, 5T HOMO-LUMO »
F—r8—=F v TPART MABRICKELS EET I LB,

2. iRV EELZFOREDFOPRLERIC I R Z2EALE2,7T—VT Y —
AR )4 REERLZOBEHFHCONTRI L, REK1 2 ELOEHET LV
AFVEEETA T oo ARV o — FEEEIIEREE R L,

3. ARBEAHFEMDODDOHHRD -~ ABROERICET DHEOF T, £EIL, 7
FOFEMYE & BEBRDROMBEICET D EEIT o7, FF—¢ n2FmELLE
DF T, ABERHRPRE M EL

4. BeREZEERVEBHEFEBRERMEL LT, ZRBELFT56 [ 1] 6
WRERERE L, SERABEOMEFLBLIHORMFLLTL Z2RELE
FR L7z, L1 & BALSAD & O 7-88(K L1Br i3, BEiE&R X BB ST OB R» b
RV ZEEBEL L > TWD T LRSI,

aT ar adh
H =N Cu-Br H =N b/ - .
>CU““BT - ?/“\N" 9\\9/0\&
H / i inMeOH-CH,C,  H ) N\ - - ) 4
_ Me . Me e W gy
L1 LBr « P
Scheme-1 Fig.1 View of the molecular structure of L1Br.
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Bitk, REME, FEMR EOBETFIME. BHABOKRSM IS OB SR B
BLLT, BREEHT VN - nBETFEREMFROZEOBBERBERDOERE. THh
b DERRE - MIEREIT 21T > T 5, MERBLICII N FEFINEE TH L7120, FICEE
Dy FEMBEERZER LB FHFREIC L 20 FEFISIEIC A2 AN TN 5, B4E
BT OHREEIT- T,

[1] BEFEHT CHNVEBRER L T35 FHREEOARR - B3 & Btk

FEEIITINEEZETS 2 BOBBR 7= A= baXy FTVINVRTEOES
SRBRBEEREEGR L. TO/BEBELHSBELHALMII L, BR, ABFHEZERE -
HEEBALEZ & HITHOT I FEPREEBEHBER A UV ERICEECERATHD
ZEBRENT,

(2] TV—ATrE=ULEEZAVWEESRERES 07201 FOAREEE
Eik~=ua 72 h A NEYLAY(Ar-NH;),CuX, {Ar = Ph, m-p-F-C¢H,, X=Cl, Br} Z &R L.
Z DG L POV TRE L7z, X=Cl DILAEWITV b CuCl, TER S K
T — FOBEIC ACNE S E N ETH Y . BBIEE SK OMEETHD 2 &
WRENTe, EHT- e HHENLTF L LT Arsbiphenyl ZAR L. ZhzERAWI8EED
BHERIZRTI LT,

[3] BEBEGHRELXRAWEERRNLVT 4 VB TF DA

meso-fLIZ7 = = NVEFLIICY ONEEFEALERLVT 0 Y U EERL, EREOE
BEBBEROCCTHE7at s 8V HFETZZ ) —VEBRL U CHREREGRET
ol RIEDOEREY PAVERBRNT 4 V) VELEN—KRTY 7 7 ERAEE I CEAL
LB FHEERNELN, T0 )5 1 BIZHOWTITERBIEE 41 K OFBRBEMEEATH
LT EBRINT,

[4] FHA IFY N ZRBBERVA IFV YL OHNDER MR

TxF Y VBB ELOT VA IV EER L, TOBRLH _BLRIEE
Bat Uiz, e eE LT 2-F 7 FNERP2-F oo VEREA L BIEOSRE
Ao, WMIENEER 1, 2-FA~v—%, BEPRERTIVINVEEEZLZLERWE
L7z,

[5] BRERMHZT E= 7 AEDER
TLENEEDORRHIERACAENRT v E=y AEOARFELRI TS L &
HiZ, HELEME, FRtE, SEBEOHEBIC OV TRELE,

_10_



BERARCEREE FREHE IMWEZ

EHEREICS TRRREESYE LR TRROANHE BIEL T BER - 7 VWL
R, 7r b oBE - B - BERIER S OREEE b OLEMORE - SR L TR
ETo T2, AEER, MEEBEBEMH SUREEL. RERI 7 n k-7 AEEE
O E P LICHIEE R LT,

1] 2 s IFYY PULa? LOBRLBES o H
disorder & FES_E M ? 3 DV polymorph & FES_RE D22 [iH DEER N
MECHD L HE X DFRDEREE (LAY 1 TR L7, DSC & # Nj
FRT A —DREEND, 113 155 K C—RBEBEZEI T LR o
Hirote, 10 imidazolidine FRILEIEAA T quasi-half-chair JE& & Y & A 1

F I v 71T disorder LTV 5, {KIEFHCIE half-chair
7% (quasi-half-chair FE T2 < 1) ICHBEL, HFEEM 1 — -
@ order-disorder 558 L 38> T, BRI > TEMBENE %k [ &
DD LI T, BRO conformation H3MEMNICET = P

5T LICEoThH, MEBIEZ D Zo0fS#EE ST
DEVIBIERR LI LIZRD, SbC, KIRMEE
BRI IT 50 F 2% 7 M % Hishfeld surface (12X D
FEBRES L. FEEIEOE(L & BEMN T T,

Cryst. Growth & Des., 14, 6302-6310 (2014)

2] AN —NEHBEN) 72T IVFEEK 2182 I 7 a R —F XEREE

star burst FED 5 FiiE%E b LAY 2 DEFERMITRII L, £ ORBROERIEE
ZROMNC LIz, 2136 45FH ab G TRIRIZES L. hexagonal RHEH %2 >< -
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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)

H;", H;, Hy OFEE#HRKLHEE
Amih SAGAN, HEEE, TILHSE, RIBER, FH#z, REMH—
J. Comp. Chem. Japan, 13, 250-256 (2014)

Frequencies and absorption intensities of the fundamental and the first overtone of NH
stretching vibrations of pyrrole—acetylene and pyrrole—ethylene complexes studied by
density-functional-theory calculation

Yoshisuke Futami, Yasushi Ozaki, Yoshiaki Hamada, Yukihiro Ozaki

Vibrational Spectroscopy, 72, 124-127 (2014)

Fundamental studies on enhancement and blinking mechanism of surface-enhanced
Raman scattering (SERS) and basic applications of SERS biological sensing

Yuko S. Yamamoto, Mitsuru Ishikawa, Yukihiro Ozaki, Tamitake Itoh

Front. Phys., 9, 31 (2014).
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HFER, HHON, BRHF, s$Rmk, BEKRE, AEESR
DNAZA, 22, 84-88 (2014)

BHRIZERT D FV 3 v OB NE
FEER, HHFTR, BfER, BEXEH
DN AZZE, 22,89-93 (2014)

Polymorphs Related by an Enantiotropic Phase Transition but Having Only
Order—Disorder-Level Conformational Differences in a Spiro-Conjugated Imidazolidine
Ring Compound

Mitsuaki Suzuki, Yutaka Maeda, Motoko Akita, Hiroyuki Teramae, Keiji Kobayashi
Crystal Growth & Design, 14, 6302-6310 (2014)
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Quantitative Structure—Activity Relationship Analysis of Cytotoxicity and Anti-UV
Activity of 2-Aminotropones

S. Sekine, C. Shimodaira, Y. Uesawa, H. Kagaya, Y. Kanda, M. Ishihara, O. Amano, H.
Sakagami, H. Wakabayashi

Anticancer Res., 34, 1743-1750 (2014).
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Theoretical study on the structures of ethanolamine and its water complexes using the
Hamiltonian algorithm

Hiroyuki Teramae, Yasuko Y. Maruo

5th French-Japanese Workshop on Computational Methods in Chemistry (Strasbourg),
June 2014
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Mass resolved velocity map imaging of doubly charged photofragments from fullerenes
Hideki Katayanagi, Koichiro Mitsuke
30™ Symposium on Chemical Kinetics and Dynamics (Himeji), 2014 4 6 H

Electrochemical properties of DSSCs made of ZnO-TiO, core-shell nanorods

Tomotaka Naito, Yu Miuchi, Ryo Honda, Koichiro Mitsuke
30™ Symposium on Chemical Kinetics and Dynamics (Himeji), 2014 £ 6 A
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DSSCs characterized by the sensitizer dye having an anchoring unit of seven-membered
tropolone ring

Miho Wakayama, Shoya Sekiguchi, Nobuhide Tanaka, Koichiro Mitsuke, Masashi
Hashimoto

30™ Symposium on Chemical Kinetics and Dynamics (Himeji), 2014 4E 6 A
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Phase transition triggered by conformational ordering in a spiro-conjoined
imidazolidine ring compound

Joint Congress of Asian Crystallization Technology Symposium-2014 and

11™ International Workshop on Crystal Growth of Organic Materials (Nara), June 2014
Mitsuaki Suzuki, Motoko Akita, Hiroyuki Teramae, Yutaka Maeda, and Keiji Kobayashi
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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.

Frequencies and absorption intensities of the fundamental and the first overtone of
NH stretching vibrations of pyrrole—acetylene and pyrrole—ethylene complexes
studied by density-functional-theory calculation

Yoshisuke Futami, Yasushi Ozaki, Yoshiaki Hamada, Yukihiro Ozaki

Vibrational Spectroscopy, 72, 124-127 (2014)

The structures of pyrrole---acetylene and pyrrole---ethylene complexes which form an
NH---n hydrogen bonding were calculated by density-functional-theory calculation. The
wavenumbers and absorption intensities of the fundamental and the first overtone of NH
stretching of the complexes were investigated to compare effects of the hydrogen bonding
on the fundamental and the first overtone of the NH stretching mode. One-dimensional
Schrodinger equation in consideration of molecular vibrational anharmonicity was used for
the estimation of the wavenumbers and absorption intensities of N-H stretching modes of
the complexes; it was found that the NH---n hydrogen-bond formation induced lower
wavenumber shift for both the fundamentals and first-overtones of N-H stretching mode and
it increases absorption intensities of the fundamentals and decreases those of first overtones
of N-H stretching mode.



Fundamental studies on enhancement and blinking mechanism of
surface-enhanced Raman scattering (SERS) and basic applications of SERS
biological sensing

Yuko S. Yamamoto, Mitsuru Ishikawa, Yukihiro Ozaki, Tamitake Itoh

Front. Phys., 9,31 (2014)

We review recent our results in the fundamental study of surface-enhanced Raman
scattering (SERS) with emphasis on experiments that attempted to identify the
enhancement and blinking mechanism using single Ag nanoparticle dimers attached to
dye molecules. These results are quantitatively discussed in the framework of
electromagnetic mechanism. We also review recent our results in basic SERS
applications for biological sensing regarding detections of cell surface molecules and
distinction of disease marker molecules under single cell and single molecule level.
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Polymorphs Related by an Enantiotropic Phase Transition but Having Only
Order-Disorder-Level Conformational Differences in a Spiro-Conjugated
Imidazolidine Ring Compound

Mitsuaki Suzuki, Yutaka Maeda, Motoko Akita, Hiroyuki Teramae, and Keiji Kobayashi

Crystal Growth & Design, 14, 6302-6310 (2014)

Variable-temperature  single-crystal ~ X-ray  diffraction  analyses of 1,3-
diethyl-spiro[imidazolidine-2,2'-[2H]indene]-1',3'-dione (1) were performed at low
temperatures. The temperature dependence of the cell parameters exhibited a
discontinuous change between 158 and 153 K, indicating the existence of a phase
transition and hence the occurrence of two polymorphs I and II, which was also
confirmed by DSC analysis: reversible exothermic and endothermic peaks with A H =
2.1 kJ/mol were observed in the cooling and heating processes, respectively. The
molecular packing in I and II at 200 K and 90 K, respectively, remained essentially
unchanged keeping the space group Pnma. I and II are conformationally isomorphic
crystals, including two crystallographically independent molecules, A and B, with
different conformations in a 1:2 ratio. Upon the phase transition from I to II with
decreasing temperature, the dynamic disorder of the imidazolidine ring of A in I, which
interconverts between quasi-half-chair conformations, is frozen to settle in an envelope
conformation, while B is retained in a half-chair conformation in both I and II. The
close intermolecular contacts in I and II were compared on the basis of Hirshfeld
surface analysis. DFT calculations at the B3LYP/6-311G(d,p) level show that the
half-chair structure is more stable than the envelope conformer by 2.6 kJ/mol in the gas
phase. The quasi-half-chair conformation was not obtained as an energy-minimum
geometry on the potential energy surface. Temperature-dependent IR spectroscopy
along with theoretical calculation using the QST method gave assignments of the
carbonyl stretching bands for each conformation. Compound 1 provides a unique
example of the isostructural polymorphs in which the structural differences are small,
being only at the order-disorder level in the ring conformation; nevertheless, the
existence of the enantiotropic phase transition clearly indicates that they are

polymorphs.
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