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HHHERRE iR FHIBZ

BEFEFICESERBROS FIEELERT T VT Y XAICES HFBAEE
LWV o I FHEE AN O F ORRECHME DT B FLIMBIR T —~ Th 2, FIC o T
BEOELRALZERISIZE T 2842 ZBBEIC W T T e —F 51T T\ b,

AR DBFEFIZ LTI T 5.

BRFTETNIY ARERNTTa b Abks 7 24 —PWOZERDOHERT-T
W3, PWC IIAEFEHNOEMIZHFET D b TRBY ., BELRWETHD, BRTT
NTY A bERWNERBHBEICIY 7TERE COBMOBEERREMSZHETS
TN TE, S HIHBAEE CIIERLHENTOIL T 8 BIRIZ DWW T DGR
REAT 12D LRI REERE L L THRESN QWA BERREESE TREN N L
Bbohote, SBITLIVEL DBHILREBELHERL QK FETH S,

NTF D UBERIIEEREL Lo TV DRV LT ILTE FOBREWE Th b, KFE
ETENT PV UFEEAORERRIER D ONCRRREOMEIAEZIT o CE R, LV
IHEMETHD B— V7 b OBBIEDREMRIAT 572 DITIE, ROSHEORZEA S &
EThO . ERBRSTHENEI L) RISEEOBAZRA D, SOIKBROEE
ZERT DD, K1 GTFEEs UM LIZEE ORIGREHEEZRD T, KB
BERS DIEHEL = RN F =B8R VETTE 2RV ELE,

TZ ) —NVT I VHEILEERBEL > TWD, ZEBMLIRFEEDEN A OWEME &
LTREMNR LD CHD, =& ) —NT IVEEKBETTCOIBILRE L OBRFLE
HEIIWVOMTORTELES. Wb AT I VEO T U AERIREL
TWD, £ TxF ) —NT IVORMEERER/KRITTNVITY XL EROTITD, W
ODOEEERWE Ui, £85Iy ) —AT I 0K E 25 FAMERTTHESE
HEZToTHILEZ A, ABBEELOTWVEBENREETH LI EbhoT,

1) "Theoretical study on ground and excited states of 3,5-diacetyl-1,4- dihydrolutidine", H.
Teramae, Y. Y. Maruo, J. Nakamura, Intern J. Chem. Model, 4, 49-55 (2012).

2) "Theoretical study on the reaction mechanism of formation of 3,5-diacetyl-1.4-
dihydrolutidine", Hiroyuki Teramae and Yasuko Y. Maruo, Intern. J. Quantum Chem., 113,
393-396 (2013).



AFIRFEHRRE FEHFE LRE®

BRI FORFRELZEETHLRBIIREL TR LVOIBLADOT,
non-Bom-Oppenheimer DB\ V% 5, BROMWE D HRE L OEBRBERE LT
S TCW5,

AT MVORRHTIZEMATE 5 non-Bom-Oppenheimer O BAR\VOEFHIZITIRE b A4
HAL, establish SN H RS DNV, BAKIT numerical method & W OILDHHDA L
FUIEAW LN TV DA, HEFEORARBRITEICHIE T A—F —TAT b fit
BT 28IV, BRSNS TFERELERL, R A—F—DYHENEKRLRHATH
%, EIITHK L TH A DIFEIL Schrodinger FRXOBITHIMIZ LD 6D THY . /*7
A —F —IEFREID FERICE SN TN T, DEBIBEWRNARTCH S,

S, 4 D non-Born-Oppenheimer OBV DO E R % comprehensive review & L T
publish (book) L7z, VH43% review 1X 2 7 DFEFZE n 7 DBFOEH =XV X—L Zh
BRI FEIOME T R F—5 5 HFE L, Watson & O original effective Hamiltonian % & C
/X5 A — & —O indeterminacy % H BRIICE AN /= effective Hamiltonian [ZFE 5 $ DT,
ETHITEICEREZ DN TWD, 2 FORTEE n TOBETFOBEHZRAX—1D
Watson D @ original effective Hamiltonian IZE 5 71X TE 2 ZHE T review 2372< .
ZHHRELD—E & 72 o TV,

ERMITIX, Tz D effective Hamiltonian 12 X %5 Schrodinger R DMEITHIMRIZE D
VW2 AT R AENTEY HE, HCL LiH S22 TT b TN T SR ER X7 L fit
BTEDHIEBRTTIZOPoTWVWENDL, ZO0 review OFl{ITH b > THFLx D
non-Born-Oppenheimer DBV 23 establish £33 (Xhiz) bDLEZTWVWB,

AFFHTIIFREE R TuFIR BEEE A7 b AGBEBRZELN TR fit 350 C, REE
AT MVETFRRZRRY BREICThIIS 2BRABR IR L 2D, SFEE,. ZER
FBHBLRI R % AV T Bruker IFS-125HR 12 X ¥ CS, GaF, AlH, HCl O & 4y R EEIRBIEl#R 2~
7 MVEBERIEERNRY FAERRRIE Lz, A7 MALEIX AR FURFE fit 1T
LORELTVEA, ZHETHERL TV ORIGIN % Voigt I fit 8 TX 5 OPUS
CRRTEZAARRY MNNBORERBENPRESEEIN, —GFH2Y RET
NRERANRY MBI TARIZ LD, FEABHET L5, non-Born-Oppenheimer D fiEHT %
1772 > T non-Bom-Oppenheimer E# & A CLRHHI D FEBICE S S FEREIE
15,

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



RSB AFEHRE EHIR EEOE

BEREREBIIBIIZ2DFORIST A+ v 7 AOERE21TV., BB S F DB
FBHIET, TOINAE LTARSFORBEER TR 2EESHEOREITICE > ThF
HIEOTILR BRI T 5282 BB ST T Fa—F 5T ->Tn<,

wAEDFFFEF 2 L TIZHEM T 5,
KB mEICHEL L BTN LI - RO F 2 2R B < R L, 2500C
P EDOBEF OERZ1TIe> T %,

SRITMER L7l 2 AT 2600°CEL LT Z 28k« R@EiBRE 2{EERIS & F
AL TRIBEEEMEORELIT S, ELRKB= X —2F A L e DROBHEE Y
AT LAOFFEEZBET,



MEMEHPHRE #E AN W&

B—0FEAENATA AV I~BRTHI L2 ERL LT8O ERET R
v N ORIRL L F DIFIE O & BB ERE L L5, BIE, BB OTME
TR ERH E AV - RANRINA RS bV OBIRE, Mt BT INRAIEEE
ZRWIENEARS ML BFINROBIENTRETH B,

SEEER IR EZ L TICHBAT 5,

EFFy hTIRBEEREZFEIOEMITI LA L MBI DAREMENE L 722
Do AE L bROLRNDA TR ENBRLEHEET IHR. BIMK CORIE TEIED
BFINBBNEL RDFREERH DD T, THERETH72DIZ CdSe BF Fy Fo &
FINROBEERKFEEZ R/, FHREY BIEEPERRICRDIZON T, BFIRE

NS rEmAED LR (1L.0->0.7), TO—F, FTEAOKEREL LT, 7N
RPFRRITRDITONTEFRD Tl REREHER L, ZOBRIT. BEFF
Y PO RNF—EMIKTF L TWNEA AL EERBROFESEILEEH LT
DVREMEE TR LTV D,

RAZAA=T T ~DRRAEZRSHBEICRBE . D 2EF Fy N BRICX D68 2/
T DD, KBHEOTNAMES R U ACIT)RF Fy F2HEBLE, BFFy %
IBFARA—D U ITHELE UUERTABEOERE LD EHBFINRI0%EBLD L9,
LY A JHHBIGR AR RERIRTES L), £E2EL ST THRYLE,

EAR0CiT, bV F U ACICL) AT 025 m mol BL R L-Z A& F 3
(L-GSH) 0.625 mmol % 100 mL O#IKICHEMRE S, 22 1M KE{ET R Y &7 AKE
RS T L pH 8.0 I3 LT Cd*'-GSH $&8/KIAE & 3Bl L7 (1], ¥fF L TF A
(TeY¥yK 6.2x107, 4.6x10%, 3.1x10? m mol ZKFE LB T FEF MY ¥4 320 mg EMz 7=
A7 Y 2—FHD 10 mL Hik+ TRA LERFHEE2HELO O30 h BB L. KT LT
AT b U D A(NaHTe) KSR & R L 7z, #@%. =0 7 F A 2 H17C NaHTe /KIFIE &
Cd”-GSH $5{AKIAIKZ V> a v MNEA LT, 30 DRIERBHR Y ToT, THERH
— T —THEHE LR HMEHT 110 °CITT 25, 60, 90, 120 HRIMEL 7%, s
HEY H LAKKF TEBIZHA LT,

BRI R T L OBTUEE T L 77, 520 — 650 nm O#FH THLIREEDS 575 nm
DERICBVTETFIERRERD 2%»3 BN, YHMOBMEZERLE, Zhilso
FEAWR TIIUERD 10%% LES 2 E ™2 ol BREACELETIEF Ky b T
BINREIRESTAEY QRUT) . RERMICEXEERTHLOLELY A XN KELR
BDICENTIELS 22272 (~8%),

[11 Qian, H., Dong, C., Weng, J., Ren, J., Small, 2006, 2 , 747.



MERERFREE EHR RRES

FIECH R £ OKEEMORS - ELLCBEBHERBEEIZ OV T, 5 FRBEEN,
SFEREGRFN, DTFEDENFHRELAVTFELTWS, EiT, Y, Lg%
By, AFER, ERER EOBELELENICHHET 2 -OIA AR, EEEOEN
REBROMES., EMEREDREERAREORE - BAEOERT— ¥ L2 5&
EREMBEDOMEE, DNA BE2R EE2{To W5, REEOHEO—HZ LU TIZHEN
T 5,

(1) 77 a7 IBORKEROMA

BRICEETZD77aT7 IBORKBEREHLNTTB0IT, A ochotensis % [
4L AHL LTRBRBOBIRIZH 2REMEDT I Neomysis. sp. Nipponomysis
Imparis, [E UL WD T 2 Liella ohshimai %k L7z, PCR EIZ L Y mtDNA
? CO 1 EEFHEMEBEIE L., % 700bp DEEEFIZERE L, TDHHOD 410bp %
RV, R AR, REE, RARIC K 2 RFER R R LT,

(2) BHEE RS 3 U OBEGEHEEDRH

ay /) NI LTO R a UOEBIIEL T EREBROBRATHAWVWAILERD
Do LML, MHBRTHLBREIAE N a vEHK L72RENH Y HREBETFICX
VBB L7, TORR, BEOHIHMEDHL LT, ZLOHBTAE Nz UNAR
LCWAZEMWRBENT, 5% ARV a VOEBROTEREH S HENPLET
HD,

(3) WHBEWRINNZIBIT D0V EHOEREBOMHEH

A PHIIROKRE JIT X 0 /NIREY - PR - KERBIDIOD X A St bhnd, &
HRWICERT D0 VA EITANEFEEORIRE TH D Z e AREINL TS, Ll
AR, JUBREE)ITII/NSRELR S TRIKREPELAS ERE L TV D D TRV N gEbh T
Do 3DDF A TIIFEANCENT D2 OREETH D720, BEF LV THRIET-
Too TOFER, O UWEBIZETHINRTH S Z EMBE L, ABLRBEIIC L 55
SREMOEFIIBHBATRIRD N1 o7,

(4) Y~/ 7 OBEHEHREORER

Y 7 Lk, BARTITERE L REBOWAFNNZDIR5A LT DA T PR
HMO—TEThDH, AL, FfE¥E. FEXEOFRER R FBICHAT LI
PDHLTRY, ¥~/ II2EUERBEORBEEMOEZ X, PEAELEREX THo
72 1.5~1.8 FERMOEKKBIZ BARIZSFRE LT, ZORDBELEF L >TRVES
N KERRIEFERLZEZ DN TS, Y~/ U I 0OBGHSREEZET T 572912,
mtDNA O E AV TREF 21T 18R, PEOEFICHRE L SHBENMET
LTS Z EBbdotc, ¥, PEER L OHIEIX, BREKB LV 12D 550 T
HAHHTENRBERE,



BRI EHIRE Bi# FHEEZ

FFEBEME T2 2KV —F R L WEOHEER, FI X ITHERELZERER
HBE W2 L DIEHEWEFIR LFRT /SR D 503 ) BRFBEO/FRICE
DHATND, Eio, BEAARA A -V T EEEL, ZORBEEOMIACHEE -
BRERTM 21T > T\ 5, MEEERBIRESL b LIFICfHE > ERBEOEM L L biz, FH
TOBEETHY T BRFEEOBBREML L HMFEL TN DL TR~ (BT Fy
MOERESLE UTHELED TE L, ThEEDLERHRT —~EUTITRT,

(1) BAEESETF Fy FOER LT Lt O TR
T B EERERNAA AL A= T ~OREZEFIIAN, #0308
THOHAEEBERMEY VBT LT I VICHNA S ABEDOSETF Fy M
L. EOXIEEZFTNT, RELESETFFy MIKEBEIZ 1am THY ., X
AT M VI 700 nm BB R ER L2 D, &FEF25E1 525 Augs 7
FABZ—FBETCEXILEZOND, ZOELOEBFINRIT 10 %22 TEHY.,
FEAERTF Ry MIROBBEEMEE LCOBERARRAENS, 2. ZhEH
Wk ) BRI REE I F R R R R IR S, B, BB 0S
HEHRERE & biC, HEHRZED VD,

) V=Y —FENXBRTICLD 2 AT v 7E&TF b A XHE

WD T R FOERFE L LT, ME{LE&BRKIER & 7« VEBKIEE % B
A LIMBNETTT 5 HiEZ TV BRBTTENC X 0 | R 10~20 nm BEDE& T/
RIFBERTCE BN, ZhUEDY A ADE&T ) RiF L2 5H TIERT 3 - &
IR CHD, ZITEMETIE, SO UOERLEET /RFEREZE L
TR L EBKER P CERR L —F— @ R; 532 nm)ZBH L, Lo RERyAa
ANLRFERESEDIZ L 2R A, L—Y—RU—%2@HKE LIEKTFORKE
EHERB L, EEY A X&) /) FHAB~OEFE DI T,

() REHERT ~ BELOT DOITRBEL SR T/ BT E AR

VA XERE L TR VR 2R L, Thaed 7 AERICEELT 2 Z 8T,
RLFY A RIARTE LT HERES 2T T O NESHRO T HDRT /) R TSk E
HeRpic, OB EFRMCLVRTFORELRTZ LT, BTEE. Vb
B U TR OFERFIZE LVERER 2 £ U S¥ 7, HRESOTMEL S
TR FEBCRESELAR—F I 6G ORREENOHAIZL A, R
T/RFORRIZE VBB LT 5 FOEFHERIBDONIE, FFORBES
HBHIZIEIRIER+STHY . SORIBHPBETHD,



PTEESERHEHRE R BB W

85V van der Waals NIZ K O 3 FBHEE LLEAE, 5F7 7R ¥ —, IR 7
DHRTH D 1DKRERRE - B E 3R ST REBICHY | BEOWEE B, Z0D
72 T AL — DD FNLH b I REREEM B OB RIZ DR B D TREM R B D, &
WIETIE, HE O S TFBES LT van der Waals $5ADBE SBERADKEITHI Z &
LY., 2OBERHFRRT Uy NVERELTVWD, & HIT, vander Waals $&fK
DHEER LOBFLFEHELITV, ZERER L H# LT van der Waals $5{(855H OHEE
WDOWTHIE L TW5B, $UEOMADIA L LT, Rl REMBELE LTRY EiTH
NTETWBEREMERLAY (VOC) 27T, RASKREEZFIA LI/ EE
Y OBRBET-oCND, EToERFET —~<E2UTITTT,

(1) CO: DIz FENIERETH S C01B0 % ETr van der Waals 8, Kr—
C180180 DSV A Yz y b~FHF A F— KU —F—HHEITV . EDRERERS
AR MNEET, ART MVEBHTZLITLY . BEOEED. 85EF
iz & 5 Ce0B80 O Rt FribAEIRE DIREE D ELZ RD T2,

(2) van der Waals $f& HH A7 a7 ¥ OBEOETLEHELITo 7,
IR TELDNR Y BB, HHRALOEERKICLY, EDXH R
BB ZT BT OVTHEN,

(3) XRRELMETHHEEMERICEDOWEL L FOREFELZBHE LT, /h
BEERNT 7 A NG HEBELT )V A XOMAE S OH TR, FIHIT A, &
HMAEPLET M OKHERELZRET 2 FEEHA, MU 3@
BBILEMOREN R LD TH D, iz, REBEA L PRAGAHEOHELE
b, BLIUOFERRE L THOREOHRLAEGOE TRME M VBELXBIET
DHELRI LI

(4) BHEEHEIC LY. 7 v{bkFE HF OMHERSOEART & 5T ORINFEE N
B X > TED X S ITET 2OV TH N,



VEERIEEHRE Bk RHE—R

BE-FH TR X FOGERBRKEER (DSSC) 1T FHRARGEMTHY |
EERD DIIEZRMREANA VEBE~DIEAPHFEN TN D, KFFEETIE, 77
AT 7 BR BT RV —ERHRy > 106OFER KB BELZHBET 2 BE2ET
TV, TR 25 FEETIT, 7~ 105D/NIELOREMRB L ER ST, TOREAL
= X b DR & R R ORESL 2 3HE L TV 5, IS, FHERABEMO n Bl
BEREAHE LTUES AVDRTWS 7 7 — L U FHEEAOREEECHI RS
ERRDBIZ. 7V UHTFHROEDRERLEZREL. KRR FRAF—F )
~—OEFHER 3RTHEESA L NHRELILGEED Y 7 2 ¥ —F A XicE-> TR
BETEOHREBELZHRRB L,

1. DSSC BB LB Y- MAEE L L7+ ¥ —¥R Tio, NEA SN B, Fxid Tio,
TR F BRI E 2 BEOR—X M BEL, TREEEMET T R (FT0) ERi
ZAERA LBER T 5 Z & Ty EBNRKITRD X 91T Ti0, MEOE L % 5ol L,

2. BREDAFTVEREEZFRE L3 URREFRREEML I-VRE L EXILFZRED
LR NDOEREFMZIT o7, DMPIL & BMII 2{BE Lo BEARK L HEREATR NI NRE L
72 Ti0, IR (1 BB 0 ) ITHEA L7258 13, & 0. 226 cn® D DSSC TR & EIX# 5. 1%
Lipol, ¥l KA VY E—F U ARENS, B&TF /RFRE L Ti0,/AFRE T
DERIZIRIGIZ B0 D IEHUEITR 4 1. 76 & 4.63Q cn’ LRD LT,

3. DSSC DA EiCiZ A€ 7 B FAEFENTEY | 2 Z TBRLETRG I, +2e 317
PHETT D, ASLEHO—X b FT0 I8 L CEIBEER T ek DB HIEIT,
DSSC D#iE = R MHRER 7 L VT NMALIZIETR M & Th D, Box IIBER & BT 5 %
HBF1E 5 AT O BEE&T /R FAEE FHER L., FIO ICEEBE CRA§ 2 HiEE %
Lica WA 27V v ZRNE A MY ROT-BIGERE L BRBROC— 7 LEBOZEIT
0.22 eV &/haE< | HEROFETIER SN I-BE&T /R FITH A THEFRESEHN LT
Bz,

4. (EIRBERRFTREZRBRILEESR Zn0 12 Ti0, DF A RNREA TH 5, HITERIIE nn O Zn0
T/ uy FRETOBRRERD, Ti0,F /HTFRE COREFRITLHT S, Z0J)/
Ty REBtsd 35 DSSC Z1ER L. -V R & ABEMRPBRIE LT o 7. KT/
2y FIZTICLABERTZ LT, 7/ 7y FORBEIZ Ti0, T 7 RFPEFE L ie=T v
c/UVIEEREZ SRR LT, EEBETEMEOERICIE, ERERLFMICHODEHRE Sun
DF /vy Nz, @ERRY NT—7BBR L Ti0, 7/ HFHEERE T HHFH
BRI Sz,

1) “Enhancement of the solubility, thermal stability, and electronic properties of carbon nanotubes
functionalized with MEH-PPV: A combined experimental and computational study,” P. Prajongtat, S.
Suramitr, M. P. Gleeson, K. Mitsuke, and S. Hannongbua, Monatshefte fiir Chemie, in press, =~
2) “Design of velocity n}aﬁ imaging spectrometer ¢q§131¥)gfed with a mass gate discriminatin

articular photofra%nents,’ Mitsuke, H. Katayanagi, Kafle and MD. S. 1. Prodhan, IS.
hys. Chem. 2012, 959074 (2012).



MERBIEERE EHIR BEKE

Tz X, HFHEEL WEOHEEBLZIA O UBEN S FOREHE# 2B 2L T, E
NIEREEF ORI e T OAIBE BRI L LIFREZIT> T D,

B, B TEAEOBEESEM B MR L LT, RERXTRO 4 ODT —<ITD
W R 1T o 72,

1. EUDAEY DUERBNTFICEOA Y DU AEEOHHERIEDORZ L S&EDF
FAHEIC BT DB EIT o 70, F AR L - T Y A’ DU EEAMF
b2 Y DU AEROSRIISERIELFEL TE Iz, o, ZOTEFATE F
V8 Firpic (ZILld 3 Rt46ME %2R LTz,

2. 2T NMEBIRRTRE L. 2D bRE L FAALEEICEE T AR R T o 7, AHF
ETHEOLNI 237 MERNE, LB L T BEIRICT MY U AT v =
FURNELIE KRBT N O LAZRRNT S Z L ClElELRE ST HZ LT
&b, Elo, AF AR F ) —AREDTVa—VE TR FrT7 I,
TER=RMIN, RUOBURELFHEHOBEBREEZ S AL TE D Z LMo T2,

3. ARBERKREEMDIDODFHRD -©» ABRDOERICET M AELITo1. T 78S
S —ERDHFERVVENGEZ DB ERHNT O DDONFRI L EREIT o7,

4. HFEEFEICEIT IR T— A > DA FERINCRIETEE LT/ DI,
haRaro3,7TMUZA Y P U EEA LAY A, B 2R LT OBZESIZ OV
THES L7z, MERALIRE % Table LIS~ T, FE LN OREEEMRSEBRELITo
LZAEYW A BIL, & HICERBREFEMRBE R LT, FiglicBD150CTOD
FABMEEEELTT, v F v 7HBIFAEO Y = ) — LU BB ERISh=Z &
NH, LAY A BIIR~T v 7HHEREL TWB Z LR &N,

= N=
H2m¢1cm\{ N Q  OMe \’)’cmHZMH
O

A:m=5 B:m=10
Table 1. Transition temperature of A and B

m Transition temp./ C
5 Cr-144 - N - 263 - Iso
10 Cr- 77-N-180-1Iso Fig 1. Photograph of

the Nematic phase of
compound B at 150 C.

Cr: Crystal, N: Nematic phase, Iso: Isotropic liquid



ERAERIEERRE FEHE MEZ

BRLBESYNEETRT n #RRMEEVORIHERIEL T BER < T VAN, T

FNoBEBORICEME R T HLEWMR L RS TFRITL, SR EBRERREZ{To TV D,

AEEIZEFERITSEHO T, ELERIRRFEAYOMBE L RIS Z2 P LICHR %2 B
L7z, BFFERRRDE-SHELUTIZRET,

(1] 87V —NA -2 T x==/-1-A V& ) VEOBE X ONEM RS

EROMAY 1 2@al E (>250°0) T2 L. 5 BERBICEHREMAIEZY
N-TYV—=NT7EZhA I FHFEEPERTDZEEFRELE, 2 MOKERE THICER
TEH7c= VERLREEBRE LTHEEL TBY . ZORISRBCNEBEMARETH D, 2
KPOBERNEE L TNDZ L 2#EID, RITEEBERI Lz, Sbic. BRPORLR
FHZ X > CTHRBROBILMENIGHER SN D Z LR’ ghot, o, N-TU—n
T ENA I FDOBERMLIGIE, 1 OB _EBETH S 2BV THRHI T,

AR

YN

NH 4 0 / Ph O, a o]

Ph —_— (:QN—N + Ph-COOH O. . @QN—”

% hv Y % Ph N( Vo)
Ar

1 2

2] A eHERILAYWDOERLMEE

BEEIZBIE/mNT, =V RY UV EPTIVHELORIEICLY A0 o E
NN E—AOBREBT Rote, FEEE, FF—BAic 2 BT @Q{‘]
BELWMEEMERSRE L, £ 1 ROVT IVEEASEZAY RS o'g
W3EERL., RalkEWwe UCHEBELE, UV AXY bt DFT#HE 3
EHRLCEFREZRI LR, AR ENT D o EBOE
MBEEBHEEERANREAODERNTHD Z EBHLNIRoT,

[8] BiAS o/ U7V EDOEIERME D

ZVE R ERUY T2 ) VE RSV VEDRIRIZE VDT Y “5#%
L& 4 BB LNz, BREEXEAEERTORBR. 40V 7V E NN
(=EN"=N") ERERTIL IRSICHE-TEETH T, [:[?=&V
CSDREOHER., ZhETRELHMB-MITIZEA RN L °
WP, B2 DEMETTOC SDREBLCEFLAHODFT 4

FENS, UTYEREBRIBEREZHALNILE,

1) M. Akita, M. Takahashi, K. Kobayashi, N. Hayashi, H. Tukada, J. Mol. Struct., 1034,
346-353 (2013).

,10_



ERERILFEHRE ¥R PHERF

Rk, &M, FHEMER EOETYE, BHAE-CIREM BSOS ERREE B
BLLC, BEAERT PN i RRABRMFROTOBBERERDOER L. Thb
DEEEE - MIYEREAT 21T - TV 5, BERBUCIS FERIINEE THED, HICEESF
MR EEREIE R LB FROFRICID S FEIIREICHEZ AN TS, REEXLLT
DOEFFEEIT-T,

(1] REARHET OHNEBRER L T 55 FHRMEEOE K -#iE & Btk
TIFEEZEALLEET VI, 2a-c KU 2a-c DEBEBERBSEFZERL, TO
G L RREE LALLM L, 1ITRE&EP T I FEDOKFEFHEITLY — MR
WZIERBFy NT—T BBE LIz, AT — NN CHBEERIZERSI L.
— FEOHEERIIR BN TH D I EMRBEAERRE N
I VFERENT, 2a-c DEBERBEEIIF OOV ERA T \(E(
=111 £ 7013 201 DI E b O—RTTHREEB R RS AL L s

\N \N/O

THE DI, 412 2a-Mn, 2a-Co, 2¢-Mn I3 Z N FNEERIERE 3.5
K, 90K, 45 K D7 = URiEAR, KEBMEAE. 7 VREET 1

- . — . 2a:R4=R3=OMe, Rz- Rs=H
BB ENRENT, 2b:R,=R;=OMe, Ry= Re=H
2¢:R4=R>= R3=H, Rs=Me

[2] YUY PALBRANLT ¢ ) VEOARE BEERIER
mesofiz Y SAEL T 2o VEABEALEEBRALT 4 1
VEAML, EEEICLYEREREERL TEORREMETHD
LTz, UrEFRORNT ¢ VRITEE LEiEEE & 505,
A7 4V 30 Ma", Co, Ni'$EfKI TR LY FARITHY |
MAEREOREBZERENFEA SN TORNRTRIEERZ LW
HBEThoT,

[3] ZEMEERLBTERTIALLY ) X UNEREOER & ME
BT DN EROEDEEERL T, nk&R TR IS
TNE )X VNVEBEOEREIT 72, BILEMORIEEE 4
R TFIREIC L > TEFIZH S 1 b s, E2m8R74R
TEMOBLBTETR L, 7YV T Y AL D 4
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A Molecular Orbital Study of the Dipole Moment of HF, LiH, and HeH+
Hiroyuki Teramae, Shin-ichi Nagaoka, and Umpei Nagashima
Chem. Lett., 41, 1642-1643 (2012)

Theoretical study on ground and excited states of 3,5-diacetyl-1,4- dihydrolutidine
Hiroyuki TERAMAE, Yasuko Y. MARUO, Jiro NAKAMURA
Intern J. Chem. Model, 4, 49-55 (2012).

ERNTF N, O S E0E HOMO 13 0 27> = B> 2
Amih SAGAN, Effffi—, Fiifiz, RIBER
J. Comp. Chem. Japan, 11, 89-92 (2012)

Photofabrication of fullerene-shelled quantum dots supramolecular nanoparticles
for solar energy harvesting

E. S. Shibu, A. Sonoda, Z. Tao, Q. Feng, A. Furube, S. Masuo, L. Wang, N.
Tamai, M. Ishikawa, V. Biju

ACS Nano, 6, 1601-1608 (2012)

FRET from quantum dots to photodecompose undesired acceptors and report the
condensation and decondensation of plasmid DNA

V. Biju, A. Anas, H. Akita, E. S. Shibu, T. Itoh, H. Harashima, M. Ishikawa

ACS Nano, 6, 3776-3788 (2012)

Inhibition Assay of Yeast Cell Walls by Plasmon Resonance Rayleigh Scattering and
Surface-enhanced Raman Scattering Imaging

M. S. Kiran, H. Abe, Y. Fyjita, K. Tomimoto, V. Biju, M. Ishikawa, Y. Ozaki, T. Itoh,
Langmuir, 28, 8952—8958 (2012).

Quantitative evaluation of blinking in surface enhanced resonance Raman scattering and
fluorescence by electromagnetic mechanism

T. Itoh,, M. Iga,, H. Tamaru, K. Yoshida, V. Biju, M. Ishikawa

J. Chem. Phys., 136 , 024703 (2012).

_18_



How environmental solution conditions determine the compaction velocity of single
DNA molecules

K. Hirano, M. Ichikawa, T. Ishido, M. Ishikawa, Y. Baba, K. Yoshikawa

Nucleic Acids Res., 40, 284-289 (2012)

Multiplex-PCR #5112 X 5 7 7 v 7 I B 2 O 5 ikAiE
FREESR, KEFHIE, BHER, Bk &
DNAZ%, 20, 114-118 (2012)
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DN AR, 20, 119-126 (2012)

“FRE” ODDNAEE
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Studies on the Interaction of Pulsed Lasers with Plasmonic Gold Nanoparticles toward
Light Manipulation, Heat Management, and Nanofabrication

Daniel Werner, Shuichi Hashimoto, Takayuki Uwada

J. Photochem. Photobiol. C, 13, 28-54 (2012)

Glycine Crystallization in Solution by CW Laser-Induced Microbubble on Gold Thin
Film Surface

Takayuki Uwada, Sho Fuwjii, Teruki Sugiyama, Anwar Usman, Kanaizuka, Masa-aki
Haga Atsushi Miura, Hiroshi Masuhara

ACS Appl. Mat. Interfaces, 4, 1158-1163 (2012)

Laser Trapping-Induced Reconfiguration of Individual smectic Lquid Crystal
Micro-droplet Showing Size-dependent Dynamics

Anwar Usman, Wei-Yi Chiang, Takayuki Uwada, Hiroshi Masuhara

Proc. SPIE, 8274, 82740L1-8 (2012)
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The dielectric constant dependence of absorption intensities and wavenumbers of the
fundamental and overtone transitions of stretching vibration of the hydrogen fluoride
studied by quantum chemistry calculations

Y. Futami, Y. Morisawa, Y. Ozaki, Y. Hamada, M. J. Wojcik, Y. Ozaki

J. Mol. Structure. 1018, 102-106 (2012)

Design of velocity map imaging spectrometer equipped with a mass gate discriminating
particular photofragments

Koichiro Mitsuke, Hideki Katayanagi, Bhim P. Kafle, and Md. Serajul I. Prodhan

ISRN Phys. Chem., 2012, 959074 (2012)

Nanosecond simulations of the dynamics of Ce excited by intense nearinfrared laser
pulses: Impulsive Raman excitation, rearrangement, and fragmentation,”

Naoyuki Niitsu, Miyu Kikuchi, Hayato lkeda, Kaoru Yamazaki, Manabu Kanno,
Hirohiko Kono, Koichiro Mitsuke, Mikito Toda, and Katsunori Nakai

J. Chem. Phys., 136, 164304 (2012)

Photoluminescence Properties, Molecular Structures, and Theoretical Study of
Heteroleptic Silver(I) Complexes Containing Diphosphine Ligands

Satoshi Igawa, Masashi Hashimoto, Isao Kawata, Mikio Hoshino, and Masahisa Osawa
Inorg. Chem., 51, 5805-5813 (2012)

Novel Rearrangements in the Reactions Directed Toward Preparation of

Spiro-N, N-ketals: Reactions of Naphthalene-1,8-diamine with Ninhydrin and Isatin
M. Akita, H. Seto, R. Aoyama, J. Kimura, and K. Kobayashi, Molecuies, 17,
13879-13890 (2012)
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Non-Bormn-Oppenheimer Analysis for the Rotational and Vibrational-Rotational Spectra
of Diatomic Molecules, Hiromichi Uehara

Recent Res. Devel. Chem. Phys., Vol. 6, Transworld Research Network, Kerla, pp.
79-110 (2012)

Non-blinking semiconductor nanocrystals &Il
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Simulation of nuclear dynamics of Cg: from vibrational excitation by near-IR

femtosecond laser pulses to subsequent nanosecond rearrangement and fragmentation,

Naoyuki Niitsu, Miyu Kikuchi, Hayato lTkeda, Kaoru Yamazaki, Manabu Kanno,
Hirohiko Kono, Koichiro Mitsuke, Mikito Toda, Katsunori Nakai, and Stephan lIrle,

Quantum Systems in Chemistry and Physics: Progress in Methods and Applications,
Eds. K. Nishikawa, J. Maruani, E. J. Brandas, G. Delgado-Barrio, and P. Piecuch;
Springer, pp. 149-177 (2012)
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Theoretical study on the reaction mechanism of formation of FLUORAL-P and lutidine
derivatives

Hiroyuki Teramae, Yasuko Y. Maruo

ACS National Meeting 2012 Spring (San Diego), March 2012

Theoretical study on the reaction mechanism of formation of lutidine derivatives
Hiroyuki Teramae, Yasuko Y. Maruo
ISOME2012 (Tokyo), June 2012, 07-3

Theoretical study on the structures of ethanolamine and its CO, complexes using the
Hamiltonian algorithm

Hiroyuki Teramae, Yasuko Y. Maruo

1ICQC2012 (Boulder), June 2012

Ab initio study on the reaction mechanism of formation of lutidine derivatives
Hiroyuki Teramae, Yasuko Y. Maruo
TACC-2012 (Pavia), September 2012,

TERBESRRBERI RIS HITLES GaF DIEBNEIEE RV ML OREE I E
BsF BN, ABATE, BEARK., FFRER
%6 HoFRERRE () 2012494

ZERBE O MRRERAN RIS ST LD AIH DIRBIEER AR M ORI E
RERA, TAEE, WA, LRES
%6 By FRFR RS () 201249 A

Luminescent Quantum Dots and Plasmonic Metal Particles, Versatile Tools for
Bioimaging

T. Itoh, V. Biju, M. Ishikawa

The 7" Asian Photochemistry Conference 2012 (APC2012), 8455 (Suita),
November 2012
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Gold/silver nanoparticles fabrication by femtosecond laser induced optical breakdown
Takayuki Uwada, Shun-Fa Wang, Hiroshi Masuhara

International Conference on the Nanostructure-Enhanced Photo-Energy Conversion
(Tokyo), June 2012

Laser induced two-dimensional nanoparticle assembly formation in the vicinity of a
single gold nanoparticle

Takayuki UWada, Tzu-Wei Hsu, Hiroshi Masuhara

International Conference on the Nanostructure-Enhanced Photo-Energy Conversion
(Tokyo), June 2012
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Laser trapping-induced reconfiguration of individual smectic liquid crystal
micro-droplet showing size-dependent dynamics

Anwar Usman, Wei-Yi Chiang, Takayuki Uwada, Hiroshi Masuhara

Photonics West OPTO 2012 (California), January 2012
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Morphology, catalytic activities, and electronic structures of the nanosystems
constituting dye-sensitized solar cells

Koichiro Mitsuke

The 27th Philippine Chemistry Congress (Manila), April 2012

Photodissociation dynamics of Cy, studied by velocity map imaging with an improved
mass resolution

Hideki Katayanagi and Koichiro Mitsuke
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A Molecular Orbital Study of the Dipole Moment of HF, LiH, and HeH+
Hiroyuki Teramae, Shin-ichi Nagaoka, and Umpei Nagashima

Chem. Lett., 41, 1642-1643 (2012)

The threshold bond distances of electron transfer in the typical heteronuclear diatomic
molecules, HF, LiH, and HeH" have been studied in conjunction with the dipole
moments by using ab initio molecular orbital method. The electron transfer begins at 3A
for HF, 6A for LiH, and 4A for HeH", and the dipole moments have their maxima at
1.2A for HF, 2.4A for LiH, and 0.8A after the electrostatic correction for HeH'.

Theoretical study on ground and excited states of 3,5-diacetyl-1,4- dihydrolutidine
Hiroyuki TERAMAE, Yasuko Y. MARUO, Jiro NAKAMURA

Intern J. Chem. Model, 4, 49-55 (2012)

The ground and excited state of 3,5-diacetyl-1,4-dihydrolutidine (DL 1) are calculated
with the ab initio molecular orbital method at HF/3-21G, CIS/3-21G, B3LYP/6-31G**,
and TD B3LYP/6-31G** levels. As a model for the DL1 in aqueous solution and porous
glass, the geometries of complexes of DL1 and water, and that of DL1 and H,Si=O are
also optimized at B3LYP/6-31G** and HF/6-31G** levels. The excited states of these
complexes are also calculated at TD B3LYP/6-31G** and CIS/6-31G** levels. The
excited states of these two complexes are found to be totally different from each other.
The LUMO of DL1-H,Si=0 complex is consisted with the LUMO of H,8i=0, whereas
the LUMO of DL1-water complex is consisted with the LUMO of DL1. This fact
suggests that the electronic structure of the excited state of the lutidine compounds
(DL1) would be different in the aqueous solution and in the porous glass.
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Non-Born-Oppenheimer analysis for the rotational and vibrational-rotational
spectra of diatomic molecules
Hiromichi Uehara

Recent Res. Devel. Chem. Phys., 6, 79-110 (2012)

Analysis of rotational and vibrational-rotational spectra of diatomic molecules observed
with recent high-performance spectrometers requires non-Born-Oppenheimer treatment.
The present article reviews and discusses the development of a non-Born-Oppenheimer
effective Hamiltonian written with experimentally determinable molecular parameters,
derivation of its eigenvalues by an analytical approach, and the application of the
analytical approach to the data sets of high-resolution spectral lines of LiH and HF
molecules. The spectral data set of any combination of isotopologues can be analyzed
by a single fit with fitting parameters based on the traditional concept of the molecular
constants. This method of analysis is sufficient to fit precise experimental data sets for
transitions of various vibrational states of many isotopologues derived from
submillimeter wave, Lamb-dip, and TuFIR rotational and vibrational-rotational
spectroscopy.
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Inhibition assay of yeast cell walls by plasmon resonance Rayleigh scattering and
surface-enhanced Raman scattering imaging

Kiran Manikantan Syamala, Hiroko Abe, Yasuko Fuyjita, Kazuya Tomimoto,
Vasudevanpillai Biju, Mitsuru Ishikawa, Yukihiro Ozaki, Tamitake Itoh

Langmuir, 28, 89528958 (2012)

We report on plasmon resonance Rayleigh scattering (PRRS) and surface enhanced
Raman scattering (SERS) imaging for inhibition assay of yeast cell walls. This assay
reveals that the proteins having alkali sensitive linkage bound to B1,3 glucan
frameworks in cell walls are involved in SERS activity. The result is further confirmed
by comparison of genetically modified cells and wild type cells. Finally, we find that
PRRS and SERS spots do not appear on cell walls when daughter cells are enough
smaller than parent ones, but appear when size of daughter cells are comparable to
parent cells. This finding indicates the relationship between expression of the proteins
that generate SERS spots and cell division. These results demonstrate that PRRS and
SERS imaging can be a convenient and sensitive method for analysis of cell walls.
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How environmental solution conditions determine the compaction velocity of single
DNA molecules
Ken Hiran, Masatoshi Ichikawa, Tomomi, Ishido, Mitsuru Ishikawa, Yoshinobu Baba,

Kenichi Yoshikawa
Nucleic Acids Res., 40, 284-289 (2012)

Understanding the mechanism of DNA compaction is becoming increasingly important
for gene therapy and nanotechnology DNA applications. The kinetics of the compaction
velocity of single DNA molecules was studied using two non-protein condensation
systems, poly(ethylene glycol)(PEG)with Mg** for the polymer-salt-induced
condensation system and spermine for the polyamine condensation system. The
compaction velocities of single tandem ADNA molecules were measured at various
PEG and spermine concentrations by video fluorescence microscopy. Single DNA
molecules were observed using a molecular stretching technique in the microfluidic
flow. The results show that the compaction velocity of a single DNA molecule was
proportional to the PEG or spermine concentration to the power of a half. Theoretical
considerations indicate that the compaction velocity is related to differences in the free
energy of a single DNA molecule between the random coil and compacted states.in the
compaction kinetics with PEG acceleration of the compaction velocity occurred above
the overlap concentration while considerable deceleration occurred during the
coexistence state of the random coil and the compacted conformation. This study
demonstrates the control factors of DNA compaction kinetics and contributes toward
the understanding of the compaction mechanisms of non-protein DNA interactions as
wel as DNA-protein interactions in vivo.
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Photofabrication of Fullerene-Shelled Quantum Dots Supramolecular
Nanoparticles for Solar Energy Harvesting

Edakkattuparambil Sidharth Shibu, Akinari Sonoda , Zhuogiz Tao, Qi Feng, Akihiro
Furube, Sadahiro Masuo, Li Wang, Naoto Tamai, Mitsuru Ishikawa, Vasudevanpillai
Biju

ACS Nano, 6, 1601-1608 (2012)

Quantum dots-based electron donor-acceptor systems play a rising role in the design of
renewable and carbon-free energy harvesting technologies. In this article, we discuss the
photofabrication of fullerene-shelled quantum dots supramolecular nanoparticles, in
which the fullerene shell acts as not only a well-defined electron acceptor but also a
robust protecting layer against the photocorrosion of the quantum dot core. We evaluate
the ensemble and single-molecule electron transfer from the core to the shell in the
nanoparticles and the photocurrent response of a photoelectrochemical cell constructed
using the nanoparticles. The supramolecular nanoparticle has been prepared by the
covalent tethering of a fullerene-thiol monolayer to the quantum dot followed by the
photochemical reactions of free fullerene-thiol to the tethered monolayer. The
nanoparticles are characterized using scanning electron microscopy, atomic force
microscopy, and X-ray photoelectron spectroscopy. Correlated single-photon emission
and the two-state ON-OFF photoluminescence show that single quantum dots are
included in the supramolecular nanoparticles. The fullerene-shells suppress the blinking
of single quantum dots by acting as well-defined electron traps, without allowing the
transfer of Auger electrons to unknown traps. Electron transfer from the quantum
dot-core to the fullerene-shell is apparent from the short ON and OFF durations in the
photoluminescence intensity trajectories of single quantum dots, quenching of the
photoluminescence intensity and lifetime of quantum dots at the ensemble level, and the
characteristic transient absorption band of the anion radical of fullerene. We next
construct a photoelectrochemical cell using the supramolecular nanoparticles, and the
transferred electron is externally driven in the cell to generate ~400 pA/cm’
photocurrent. Electron transfer from the highly stable quantum dots to the protecting
fullerene-shells places the supramolecular nanoparticles among the most promising
antenna systems for the construction of cost-effective and stable next generation solar
energy harvesting systems.
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FRET from Quantum Dots to Photodecompose Undesired Acceptors and Report
the Condensation and Decondensation of Plasmid DNA

Vasudevanpillai Biju, Abdulaziz Anas, Hidetaka Akita, Edakkattuparambil Sidharthan
Shibu, Tamitake Itoh, Hideyoshi Harashima, Mitsuru Ishikawa

ACS Nano, 6, 3776-3788 (2012)

ABSTRACT: Protection of genes against enzymatic degradation and overcoming of
cellular barriers are critical for efficient gene delivery. The effectiveness of gene
delivery by nonviral vectors depends mostly on the extent of DNA packaging or
condensation. We show that Forster resonance energy transfer (FRET)-mediated
photodecomposition of undesired acceptors in doubly labeled plasmid DNA (pDNA)
and FRET recovery after acceptor photodecomposition (FRET-RAP) are effective
methods for the detection of DNA condensation and decondensation. Our hypothesis is
that undesired acceptors within the Forster distance of highly-photostable donors in
precondensed DNA can be selectively photodecomposed by FRET. We investigate this
hypothesis by the random labeling of pcDNA3.1-GL3 and pUC18DNA with quantum
dots (QDs) as the energy donor and AlexaFluor594 or Cy5 as the acceptor. At first, the
random labeling generates efficient FRET, also called intrinsic FRET, in precondensed
DNA, which prevents us from decoding any changes in the FRET efficiency during
DNA condensation. Next, we suppressed the intrinsic FRET by the FRET-mediated
photodecomposition of acceptors within the Forster distance of QDs. Conversely, many
acceptors kept intact beyond the Forster distance provide us with high FRET efficiency
during the condensation of pDNA using protamine. Further, the FRET efficiency is
significantly decreased during the decondensation of DNA using heparan sulfate and
glutathione. The random labeling of DNA using excess acceptors around photostable
donors followed by the FRET-mediated photodecomposition of undesired acceptors can
be a promising method for not only the sensitive detection of DNA condensation by
FRET but also the customization of biomolecular sensors.
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Quantitative evaluation of blinking in surface enhanced resonance Raman
scattering and fluorescence by electromagnetic mechanism

Tamitake Itoh, Mitsuhiro Iga, Hiroharu Tamaru, Ken-ichi Yoshida, Vasudevanpillai Biju,
Mitsuru Ishikawa

J. Chem. Phys., 136 , 024703 (2012).

ABSTRACT: We analyze blinking in surface enhanced resonance Raman scattering
(SERRS) and surface enhanced fluorescence (SEF) of rhodamine 6G molecules as
intensity and spectral instability by electromagnetic (EM) mechanism. We find that
irradiation of intense NIR laser pulses induces blinking in SERRS and SEF. Thanks to
the finding, we systematically analyze SERRS and SEF from stable to unstable using
single Ag nanoparticle (NP) dimers. The analysis reveals two physical insights into
blinking as follows. (1) The intensity instability is inversely proportional to the
enhancement factors of decay rate of molecules. The estimation using the
proportionality suggests that separation of the molecules from Ag NP surfaces is several
angstroms. (2) The spectral instability is induced by blueshifts in EM enhancement
factors, which have spectral shapes similar to the plasmon resonance. This analysis
provides us with a quantitative picture for intensity and spectral instability in SERRS
and SEF within the framework of EM mechanism.
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The Japan Agricultural Standard (JAS) law obligates correct labeling of quality
representation. However, some food put together in the kind with which close species
and appearance were alike does not have the labeling of exact raw materials. In a
previous study, we applied DNA analysis to fish fry having white flesh. The result has
shown that the DNA analysis is applicable to the identification of fishery processed food.
Therefore, in this study we used red rockfish fillets having incorrect labeling of raw
materials. The sequence of mitochondrial DNA 16S rRNA and cytochrome b region
of red rockfish fillets was investigated. We were able to identify Sebastes mentelia,

Sebastes altus and Sebastes norvegicus.
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Studies on the Interaction of Pulsed Lasers with Plasmonic Gold Nanoparticles
toward Light Manipulation, Heat Management, and Nanofabrication
Daniel Werner, Shuichi Hashimoto, Takayuki Uwada

J. Photochem. Photobiol. C, 13, 28-54 (2012)

This review describes the fundamental aspects of laser—gold nanoparticle (Au NP)
interaction that leads to nanoscale energy deposition to the surroundings through light
amplification and heat generation. Besides the importance of the primary process in
physics and chemistry, application of the light-NP interaction has attracted significant
interest from various areas ranging from analytical chemistry to material chemistry and
biomedicine. Here we consider both mechanistic and application aspects. Our attention
is focused on pulsed-laser-induced fast processes that revealed the heating—cooling
dynamics of electrons, lattice (particle), and particle's environment. On the application
side, we focus on material fabrication and processing that beat diffraction-limited
resolution. Together, we will shed a light on the essence of research activities carried out
in the past 10 years. In addition to an abundance of latest information obtained from
currently available literature, this review includes figures obtained by our own
calculations to provide readers with a better understanding of the basics of the optical
properties and energy and heat-transfer processes of Au NPs, which are not familiar to
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Glycine Crystallization in Solution by CW Laser-Induced Microbubble on Gold
Thin Film Surface

Takayuki Uwada, Sho Fujii, Teruki Sugiyama, Anwar Usman, Kanaizuka, Masa-aki
Haga Atsushi Miura, Hiroshi Masuhara

ACS Appl. Mat. Interfaces, 4, 1158-1163 (2012)

We have developed a novel laser-induced crystallization method utilizing local
heat-induced bubble/water interface. Continuous laser beam of 1064 nm is focused on a
gold nanoparticles thin film surface covered with glycine supersaturated aqueous
solution. Light absorption of the film due to localized plasmon resonance caused local
heating at the focal position and produced a single thermal vapor microbubble, which
generated thermal gradient followed by convection flow around the bubble and
eventually induced glycine crystallization and growth. The crystallization mechanism is
discussed by considering gathering and accumulating molecules around the
bubble/water interface assisted by convection flow and temperature jump.
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DOI: 10.1021/am20179%b
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Laser Trapping-Induced Reconfiguration of Individual smectic Lquid Crystal
Micro-droplet Showing Size-dependent Dynamics
Anwar Usman, Wei-Yi Chiang, Takayuki Uwada, Hiroshi Masuhara

Proc. SPIE, 8274, 82740L1-8 (2012)

We present laser trapping behavior of individual smectic 4'-n-pentyl-4-cyanobiphenyl
liquid crystalline micro-droplet dispersed in heavy water, in particular, laser
trapping-induced molecular reconfiguration of the optically trapped droplet when the
laser trapping power is above a definite threshold. The reconfiguration undergoes
throughout the inside of the droplets even though their size is larger than the focal spot,
and the threshold laser power depends on the dropiet size. We propose that the
reconfiguration mechanism involves optical reorientation at the focal volume competing
with the droplet-liquid interfacial anchoring effect, leading to symmetry breaking
throughout the inside of the optically confined droplet. With this mechanism, we
qualitatively described the existence of the threshold power and the dependence of the
threshold upon the droplet size.

DOI:10.1117/12.906305
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The dielectric constant dependence of absorption intensities and wavenumbers of
the fundamental and overtone transitions of stretching vibration of the hydrogen
fluoride studied by quantum chemistry calculations

Y. Futami, Y. Morisawa, Y. Ozaki, Y. Hamada, M. J. Wojcik, Y. Ozaki

J. Mol. Structure, 1018, 102-106 (2012)

Vibrational potentials and dipole moment functions of HF molecule in solutions have
been calculated as afunction of dielectric constant by using the self-consistent reaction
field (SCRF)/isodensity surface polarized continuum model (IPCM) calculation. We
have selected HF molecule as the simplest polar molecule. The wavenumbers and
absorption intensities of the fundamental and the first, second and third overtones of
H-F stretching mode have been calculated as a function of dielectric constant. The
SCRF/IPCM model calculations have revealed that the vibrational potential and dipole
moment function of HF molecule vary continuously with a change in the dielectric
constant of the solvent. The calculations were carried out at B3LYP/6-311++G(3df,3pd)
and CCSD/aug-cc-pVQZ levels. It has also been found that the absorption intensities of
the fundamental increase with the increase of the dielectric constant smoothly but those
of the first, second and third overtones do not increase continuously. Moreover, the
B3LYP and CCSD levels yielded significantly different results in the dependence of
absorption intensities on the dielectric constant.
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Nanosecond simulations of the dynamics of Cg excited by intense nearinfrared
laser pulses: Impulsive Raman excitation, rearrangement, and fragmentation
Naoyuki Niitsu, Miyu Kikuchi, Hayato ITkeda, Kaoru Yamazaki, Manabu Kanno,
Hirohiko Kono, Koichiro Mitsuke, Mikito Toda, and Katsunori Nakai

J. Chem. Phys., 136, 164304 (2012)

Impulsive Raman excitation of Cg by single or double pulses of near-infrared
wavelength 4 = 1800 nm was investigated by using a time-dependent adiabatic state
approach combined with the density functional theory method. We confirmed that the
vibrational energy stored in a Raman active mode of Ceo is maximized when 7}, ~ Tyin/2
in the case of a single pulse, where T}, is the pulse length and T is the vibrational
period of the mode. In the case of a double pulse, mode selective excitation can be
achieved by adjusting the pulse interval 7. The energy of a Raman active mode is
maximized if 7is chosen to equal an integer multiple of 7y, and it is minimized if 7 is
equal to a half-integer multiple of 7.3 We also investigated the subsequent picosecond
or nanosecond dynamics of Stone-Wales rearrangement (SWR) and fragmentation by
using the density-functional based tight-binding semiempirical method. We present how
SWRs are caused by the flow of vibrational kinetic energy on the carbon bond network
of Ceo. In the case where the hy(1) prolate-oblate mode is initially excited, the number of
SWRs before fragmentation is larger than in the case of ay(1) mode excitation for the
same excess vibrational energy. Fragmentation by C, ejection C¢o — Css + C; is found
to occur from strained, fused pentagon/pentagon defects produced by a preceding SWR,
which confirms the earliest mechanistic speculations of Smalley et /. [J. Chem. Phys.
88, 220 (1988)]. The fragmentation rate of C, ejection in the case of hy(1) mode
excitation does not follow a statistical description as employed for instance in the
Rice-Ramsperger-Kassel (RRK) theory, whereas the rate for ay(1) mode excitation does
follow the prediction by RRK. We also found for the h,(1) mode excitation that the
nonstatistical nature affects the distribution of barycentric velocities of fragments Csg
and C,. This result suggests that it is possible to control rearrangement and subsequent
bond breaking in a “nonstatistical” way by initial selective mode excitation.
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Photoluminescence Properties, Molecular Structures, and Theoretical Study of
Heteroleptic Silver(I) Complexes Containing Diphosphine Ligands
Satoshi Igawa, Masashi Hashimoto, Isao Kawata, Mikio Hoshino, and Masahisa Osawa

Inorg. Chem., 51, 5805-5813 (2012)

Thehomoleptic complex and heteroleptic complexes were synthesized and characterized.
X-ray crystallography demonstrated that the homoleptic complex and heteroleptic
complexes possess tetrahedral structures.

Photophysical studies and time-dependent density functional theory calculations of the
homoleptic complex and heteroleptic complexes revealed that alkyl substituents at the
ortho positions of peripheral phenyl groups in the diphosphine ligands have a significant
influence on the energy and intensity of phosphorescence of the complex in solution at
room temperature. The results can be interpreted in terms of the geometric preferences
of each complex in the ground and excited states. NMR experiments revealed that the
heteroleptic complexes in solutionpossess much more immobilized structure thanthat of
the homoleptic complex. Accordingly, conformational changes of the heteroleptic
complexes are expected to be suppressed by the alkyl substituents not only in the
ground state but also in excited states.
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