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Development process of hydration structure of benzimidazole and its influence on excited
state dynamics

(Fukuoka Univ.) Yuji Yamada, Hiroko Fuiji, Takaaki Hashimura, Yoshinori Nibu
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Fluorescence Spectra of Jet-Cooled Trifluoromethoxybenzene and CF3 Internal Rotation
(Aoyama Gakuin University) Tasuku I sozaki, Naoya Osuna, Tadashi Suzuki
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Fourier-transform absorption spectroscopy using visible and near infrared diode lasers

as light sources
Takuhiro MORIYAMA, Kensuke HARADA(Kyushu University)
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Far-infrared stimulated emission from the high Rydberg states of NO and
analysis of the polarization degree
(Tokyo Univ. of Science) Kyoko Abe, Hiroki Furukawa, Mitsunori Araki, Koichi Tsukiyama
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IRMPA of 2,3-dihydrofuran, cyclopropanecarboxaldehyde and crotonaldehyde
using infrared free electron laser
(*Tokyo Univ. of Sci. ,’IR FEL Res. Center, RIST)
M. Matsubara®, T. Imai® , H.Furukawa’, F. Osada® and K. Tsukiyama®?
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Formation of vibrationally excited HCO radicals from the C,H; + O, reaction
(Univ. of Tokyo', AIST?) Akira Matsugi"? Akira Miyoshi'
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022 L7200, FRIERGRE T D,
ZOMERE I LICHREET D729, IRENE
HCO OfgH %574 7=, Fig. 2 {2 CoHy + 0,12 &
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[1] V. D. Knyazev and I. R. Slagle, J. Phys. Chem. 99 (1995) 2247.
[2] T. Oguchi et al. Chem. Phys. Lett. 472(2009) 181.

[3] A. M. Mebel et al. J. Am. Chem. Soc. 118(1996) 9759.

[4]]. P. Reilly et al., J. Chem. Phys. 69 (1978) 4381.
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A Variety of Characteristic Behavior of Resonant Si KL Auger decays of SiCly
(PF*, Ehime Univ.2, Tohoku Univ.3, Spring-8*, Hiroshima Univ.®)
I.H. Suzuki®, Y. Kono?, K. Sakai®, M. Kimura®, K. Ueda®, Y. Tamenori*, O. Takahashi®, S. Nagaoka®

1. iFr®ic
WikE &, A 4 1b3 25 &, BHA UL ELEZIMIEEDOEFNED LA —T =&
BB Z 5, sS4 —Y =E 1L, BT 28H0EORMEZ KL TRBY . Zha i
IZTRD & ZNENOEIE DO ZER S HACRTEDO I ARG LD, Fxlx, SiEHED T Si
KLL $tmg 4 — 2 = B2 345 Z L2k » T, 1s FhidkiEDME 2 PRl L T X 72[1-3],
SiCly 57 1@ Si 1s JhELFEIR D YR A T " UIZIE, 1 DO KRE R E—27 LN DD/ e —
INRNTEISNTWEHEOT, KLL £ (BXW /) —< ) =T =B FDORIEZITV, SiCly
O Si 1s b IRE DI & DI E & A — 2 = W FE DRI 23 A7,
2. EBk
FEBR TS ERERY SPring-8 @ BL27SUc 7' 7 > F TITW, A — 2 = B ORI 13555 2R
BT RV F — T AEE (SES-2002) & AV Tz, < DG, S F O RREIX 053 eV, B4
PROREEIL, 047 eV TH Y, BA FUVINEARY MLV EE TSRO R CHIE L, ki
2«7 MV OITRME & Uiz, E72 RN AR Y b v % 5 LB SOE(DFT) 2 W CREE L7,
. R LB
l 1 ICKAH SiCly 5 F DA F LB AL LD EBRE 2 FER T ORI 2~y }‘/I/O)d‘ﬁfﬁ
AR CTT (N T ORERITA A ALBIE) . 1846.2 eV OTRWVIRINIZ, 1s DI H A5
filliE 9t2~0>»?btf~éu A ACBETEOK Y L0 id, &Y KL ZHuE~o %%Ubéo
1857 eV {1 1% 2 FBFHhACIRAE, 1872V fHTIL, JRIRILI L EZ S5,
2 ﬁw‘/: %Ixﬂ/ﬂe ZREEIC U, ek X — 2 L 2 kot~ » TR,
BN DD RE (B V 72&) 1&, RN, EFREAEZ<AELCLTNDZLERLT
1/\%6 VL, b L7z O 34— ¥ = @RI 5 L W HBIALER ¢, VT, il L7-7E
VA=V EENAE UTERICY RAULZHNE R IS L2 O TH D, 1601 eV il DfER »
%m/~vwﬁ%yIme A A ACBRERE Tlk, HREEMEAEH T, EF= ¥ —05
VMANZ 23 > TV D, ITIERIZK WA, B x/L¥—1607 eV (hv =1851 eV)D Ei, K= x
WX —HETN, A FVICHEAS L THLA LRI A — Yo @RICER LTS, Zhibzx
FLwH L, UTOLIIZRED(KEITEF=RLF—),
1) V(KE=1608eV): M+hv — M*Sils'ot) — M"(Si2p?:'D,9) +e ;| AT F A X —
2) V'(KE=1602eV): M+hy — M*Sils'ot) — M"(Si2p?:'D,R)+e ; Y =A 2T v
3) NA(KE=1601eV): M+hyv — M'Sils)+e > M2 (Si2p2:'Dy)+2e; / —~ A —V =
4) SR1-re (KE=1607 eV): M +hv — M'Sils’)+e — M*Sils'R) — M' (Si2p?:'D, R)
+ e ; NETHHE
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[1] I.H. Suzuki, A. Nitta, H. Fukuzawa, K. Ueda, O. Takahashi, Y. Tamenori and S. Nagaoka, J.Chem.Phys., 131, 164309
(2009).  [2] I.H. Suzuki, Y. Kono, A. lkeda, T. Ouchi, K. Ueda, O. Takahashi, I. Higuchi, Y. Tamenori, and S. Nagaoka,

Phys. Rev. A, 82, 045401 (2010).  [3] I.H. Suzuki, Y. Kono, A. lkeda, T. Ouchi, K. Ueda, O. Takahashi, I. Higuchi, Y.
Tamenori, and S. Nagaoka, J. Chem. Phys., 134, 085312 (2011).
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Pressure broadening coefficient measurements of HO: radical

In mid-infrared absorption spectrum
(Tokyo Univ. of Sciencel 4, The Univ. of Tokyo2 3) Maya Minamida!, Yosuke Sakamoto?,

Kenichi Tonokura3, Koichi Tsukiyama#
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[1] L. S. Rothman et al. J. Quant. Spectrosc. Radiat. Transfer 110, 533 (2009).
[2] Y. Sakamoto and K. Tonokura, J. Phys. Chem. A 116, 215 (2012).
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((CH3)3N)s-H™-(H,0), BIEE 7 T R Z — DRI o3t
(RACKRPEEL 1, 7 BLo - BHEFSERT 2)  SRFREZ AT 1, KUO Jer-Lai2, OEFA S 1

Infrared spectroscopy of the ((CH3)3N)s-H™-(H,O), magic number cluster

(Tohoku University, Institute of Atomic and Molecular Sciences?)
Ryunosuke Shishido®, Jer-Lai Kuo?, OAsuka Fujii*

3] BEEs s 7 A2 — L3R A X U TR R ZERZRS>7 722 -4 L, 0%
FABFEEDIERICHIGT D EEZ LN TS, 7o hUAIM U AF AT 2 (TMA) — KT T AH —
((CH3)sN)s-H™-(H.0); & FD—fHITH Y | HESITIZ L VEIER Y 7 A X —L LTIRDH|ED 2L MRHL
NTW5, ZOREMRERIHT H-DIT, KBPRE T 1 h o 2ED HOAHLE L, 3AKD OH &
DFERIZE LTI TMA DB 2 PSS EEFREE N IRE SN TE - (K 1#5E 31 B3), TMA O
o bR (225 keal/mol) 13k dZH (167 keal/mol) 12 U CIERIC R E WA, Z OREE TR A
Fl7o N EBRFETHZEEARBELTREY, 7 MBI OBOPIREERNC L o THifE S D61 &
L TR -5, L LINET, 207 7 AX—O#EICET 2&EmIE. BEAXY hLfT
BEEBE LTIRD D L0 ) — RISk > TR Y, Tl EoFEER - BEHRILICZ Uo7, Mz T,
ZDITAL—=BREET D56, FERMEET v oo iTb

KT ORBECH S = & BHE SN TN S, BERRBT 2
MIEAIRIRE S A B 2 5 L. D ORI E odl b | (@)HOTss

HIKERA MBS BT A L WO Z LA B L TEB Y, B
BINCIZFET DL OICR A D, &2 TAMIETIE, Yo XER | (b) TMA-oss |
TIN5 1 % ((CH3)sN)s-H-(H,0), (i L. B EELRE S AT &

BAE LHRET, 75 RS AL L, £70. RASE -
THREPE L7227 7 24 —ORBIEEIC & 2T v o3z | © N o
W, MR L ARBET > L & DRBIZ BT, ,
[5£B7] ((CHa)sN)s-H'-(H,0)1 7 7 A % —ix, TMA & KDARK % . jfwaf
GECACF Y U T HAOBERY = v METIC ARz | @ 3l Pt
THR ST, NN ERERMEE A, DEORRS = e

R THRO, T 25— DR8I L, < NEHA 4274 4%

R CRAOEZ B LTe, FROMEBIRIRICE VAL 275272 | (g \ m¢&#|
VM AVEECBOTMERSTBTHML, ZOREERME | dreditbbimmerbe,
FEORKE LTk L, el

[ 5 & %%22] B 112((CHa)sN)s-H'-(H,0)y © OH/NH/CH fihifiiidie | B41 (@), (b) (CHg)sN)s-H'-(H;0),
BRI BRI A M A RRT, FRAIRIC X BT | A B - EERMIEIC
v U FE LT HO e TMA BIBESBII S B2, £Fx | AT Phvialb—vay
VI ET=S—FH 2 ISR O AENCE ORI AL b | (0BITX-D/6-311+G(2d,p))




(X1 (@), (b)) BELNTZ, A7 FVHIZIE 2800 cm™ 1T & Hulr & LT 71— R7R5R W ASEL
. O EICy v —T e ENE R > T D, 7 a— RRRIUIKERS LZ OH 7213 NH iR
@Kié%@k%ﬁém\%:KE&%V&~?&%@@TMA@f%»%ﬁiéCH@%%@?%%
LIRBEND, FIZ, HH OH fifE RENE(3600-3800cm™) (21X 4K N RABINTE &, 2k
T AL —H ORI TMAIZER Y BHEIL, OH N2 TKE/EEEZ L TND I EEZEKRLTND

«G@WkH{mml®£§&§E%EE%®$%XA7%WV‘:V%VEV%%l@H@CKT
R IT0BI7X-D/6311+G(2d,p) L /L TITUY, IREWVEUCIZ A 7 —/LIK - 0.9394 ZiH L7, K 1IZRL
TeEHEED OB, & 31 & 3N TSRS TALE L, ZivE: 3250 TMA AKFEREG THY [
ATND, 31 TIEAREIT v b 2 SRR RE LT HO &2 B L TV A28, 311 Tik TMA llIC R R 7 =
kU NIFAET D, TS 31N TIE 1 b AR L7z HY (TMA), 12K & TMA 238 — SR+ H8 AR i
ENTW5, 31 TIAKOEB OH MfEIREN N KA SND Z LD, TOFGIXERALS b
L ED BIREICEE SN D, 31 TIEKHEREA OH MfFEHEh 7S CH MiffHk®Eh & 5R < FHE/EF L. 2800cm™
FHEIZHRV OHICH IBA /R R (2 2 Lb—3 g U CliEfafn L TN TV D) L5590 CH RS
YREALD, BRENY RIIKAFHEORBETREL Ta—F=v 7952 R PHES, ZIUTE
Mx&a%w@%ﬁ%ﬁ<ﬁﬁﬁé —J5. 31 TIIKFEREE OH MfERENIT VT b K& KR
7~ L. CH RS & 1ZREA LV, ZOfEH, 2800cm™ il TlXiX~ & 0 & Lot -7 CH
HFEIRENI N ROLB PRI, 7 a— RN R TE Ry, Lz -> T, 7 u— Rl
IV % 2800cm ™ fEI I R4 A 27 FAVIZEIC 3 OFETHHSND, 31 DFEGIZALT hLEF
JE L7V, AT LD BRI BIXZE OFG OREGEXSE DL,

B BLVE (KA 2 3 DR 7 BB EEL L c R

L. 20 = 3 T —Dlis L Re g 1z | B1 SEHEOME L F—0ki (kimol)
T S TR E U TMA T4y 8 ) 0 48 75 e & B3LYP  MO06-2X  @B97X-D
<L HWAMENMZ BTV HeBITX-D KOt 3 - 0.0 0.0
MO0B-2X DfE AN & 0 EEIHENR B & b B8, 3 3l 00 56 20
HORFAEORRILIB L2 CBRE AT 31, 3t a0 201 210
3N AEYEITE S 20 31N AYE L v e Th 0 . 3 | EEBEUIET 6-311+G(2d,p). ZPE #iiE

GO G2 B ET HFIMMART M OFERZZFF L TWDH, 3l 1ToBI7X-D & T M06-2X L ~LDEF
FCARY MVINOHEGENE NS 31 KV ZETHY (72720 B3LYP TITLEMS & LTELN)

S72) 3R 3 EHFLTWAHREEIXEWVWEZ X HND, H,0

% 217 ((CH3)aN)s-H'-(H,0), & AR4MiabiE (20500m™ Jeio & a0

Y OH/CH (kBN & fihitd) L7z & ZICEC AR 7 7 2

Y NOEHBANRY bR, KGFOBBED b B X I A A N T
<E%Tl/\5:&73§§7\73)50 j‘ﬁ%%/\& ]\/1/75)6(,E\|J/?ELT loss of mass (amu)

- . .| B2 ((CH3)sN)g-H'-(H,0); DARFMFHEE I

W57 I AL =33 7203 3 OEZR > TW\WHZ &N

. _ L AIREET 5 7 A FOBERASLY L
RSN TR, ZORRITFIIERZRICKRE R TR F

—HEE O AR A U CHR RIS O .0 b DK T OBBER ZERICE & 5 Z L 2FEHA L T\ 5, %
F v VXV ORREET RV —EFHE LR, KOBBED = 3L X =03 g HIRWEN 00 | fREEX
REBRANYTNESEITT D2 L 2R L TN D,

[ k] Shishido, R.; Kuo, J. -L.; Fujii, A. J. Phys. Chem. A 2012, 116, 6740-6749.
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Infrared spectroscopy of cations of diethylether and diethylsulfide:
Effect of homogenous element substituion on the polarity of the ethyl
group
(Tohoku University®, Institute of Atomic and Molecular Science?) Tomoya Endo’,
Yoshiyuki Matsuda’, Kaito Takahashi?, Naohiko Mikami*, Asuka Fujii'

[F] Blrdex 3R & BT Lt RICE Y, =T = —F L(DEE)IEA A 28\
T, MBREFOILGEFIE L BERFICHET S CH © o HUEDOHAEMIZE Y. CH
DOERMERENEINT 52 E 2R ULz, [1] ZOMEMER L7z CH fa odfEiRE N> Rik,
FRENH KT 2 & & bICRE RIRE Y 7 M LTEIfll s b,

W IIMER T ORIETLE TH DM, FOIILEE 3 O#LIE & CH O o #liE DT %
XL, BEICHAKREL D, Lo T DEE OMERA %M FIC @& LIy
TFI)VDES)DIEA A Tik, FEHFETFHIEL CH O o WEDOFHANEM L, DEE IEA 4
EHARFH R Z N TREND, £ OHAFEHDOBAIZE Y | DES IEA A4 ® CH {#
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£1/0 DES [EA A > OFRIMERES 21T o7, TN H EA A oW TG b, FE%E
EEEE . NBO TS DO & L E 21T o 72, ZN D OFER) D, DEE IEA 4 & DES
EA T DRI ART A DERE L OFEIFEFHUE & o il & O AE/EH DOEWIZD
Wi %,

[ZZBR] Ar HINIEA 4 > ORI ART S i, & o7 AU ERE 8Tt & V7o F 224k
SAHA oAb RIMEEE S FERIIC L > TEBI Lz, ZopKiETIE. FTBEEY - v
NHIZARR L7200 &2 BZ2EEAN A A AL LIEA A 23T 5, FIBEO U EME &~
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T LR JGA T DFIMEHEA X7 PV EBIT 52 LN TE D,
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Photophysics of all-trans-2,4,6,8,10-dodecapataene vapor
(Hiroshima Univ.) Wenwen LUO and Takao ITOH

S; and S, fluorescence and excitation spectra
of all-trans-2,4,6,8,10-dodecapataene  (P5)
vapor have been measured at different N,and
0O, gas pressures from O to 800 Torr with
different excitation energies along with the
absorption spectra. Based on the relaxation
model, we were able to extracted estimates for
the rates that characterize the excited-state
dynamical behavior of P5 vapor.

H3C/////CH3

All-trans-2,4,6,8,10-dodecapentaene (P5)

Experimental P5 was synthesized by
means of Wittig reaction. The sample was
chromatographed on silica gel columns and
recrystallized from hexane. Only one peak
was detected in HPLC measurements. The
absorption and fluorescence spectra of the
purified sample in solution agree well with
those reported previously. The corrected
excitation spectrum in hexane agreed well
with the corresponding absorption spectrum.
Emission and excitation spectra were

measured with a  Spex Fluorolog-3
spectrophotometer  operated in  photon-
counting mode.

Results and Discussion Fig. 1 shows

fluorescence spectra of pure P5 vapor at 40 <
obtained by excitation at different
wavelengths. The red shift of the S;
fluorescence upon increasing the excitation
energy indicates that the fluorescence occurs
from the unrelaxed high vibronic levels of S;.
Fig. 2 shows fluorescence excitation spectra
of pure P5 vapor without buffer gas obtained
by monitoring the S; and S, fluorescence
along with the absorption spectrum. It is seen
that the intensities of the excitation spectra of
the S; and S, fluorescence decrease with
increasing excitation energy. In the presence
of 800 Torr N, gas, the excitation spectrum of
the S; fluorescence agrees well with the
absorption  spectrum, but that of S;
fluorescence is almost the same as the

excitation spectrum measured at low pressure.
These observations suggest the presence of the
fast S, — S; internal conversion.

Excitation

at 290 nm
o

at 300 nm §, Fluorescence

at 314 nm

$, Fluorescence

18000 20000 22000 24000 26000 28000 30000 32000
Wavenumber in 1/cm

Fig. 1 Corrected fluorescence spectra of pure P5

vapor (0.1 Torr) at 40 <C obtained by excitation at

different wavelengths. All the spectra are normalized

at the highest intensity.

\ﬂ‘_tki\sor'ptlon

e

%or. Excitation
A

$, Fluor. Excitation

30000 32000 34000 36000 38000 40000
Wavenumber in 1/fcm

Fig. 2 Corrected fluorescence excitation spectra of
pure P5 vapor at 0.1 Torr obtained by monitoring the
S1 and S, fluorescence and the absorption spectrum.

In Fig. 3, we show the excitation energy
dependence of the S; and S, fluorescence
guantum yields for pure P5 vapor along with
that of the yield ratio ®g,/®F;. These yield
values are obtained by division of the intensity
of corrected excitation spectra of pure P5
vapor by that of the absorption spectrum at
each wavelength. Although both the S; and S,
fluorescence yields decrease with increasing
the excitation energy, the decrease is not
significant for the latter yield. In the case of
high pressure samples the S; fluorescence
yield is almost constant regardless of the
excitation energy, although the S, fluorescence



yield shows a decrease with increasing the
excitation energy. The quantum yield of the S;
fluorescence, ®g;, was found to increase with
increasing N, pressure, while that of the S,
fluorescence, ®g,, is nearly constant over
whole range of the pressure.

Fig. 4 shows fluorescence spectra of P5
vapor in the presence of O, and N, mixed gas
with different O, contents, where the total
pressures of the buffer gas were always kept at
about 800 Torr. The total pressures of the
samples were always kept about 800 Torr in
order to investigate the effects of added O, gas
only on the molecules relaxed to lower
vibrational levels in S;. As is seen clearly in
Fig. 4, the relative intensity of the S;
fluorescence decreases systematically
depending on the content of added O, gas.
This observation demonstrates that the
fluorescence lifetime of the S; state is
significantly longer than that of the S; state.

Based on the spectroscopic data including
the pressure dependence of the fluorescence
guantum yields, the relaxation process of P5
vapor can be accounted for by a kinetic shown
in Fig. 5. On the basis of the relaxation model
illustrated in Fig. 5, the ®f and O
fluorescence quantum vyields obtained by the
excitation into the S, state are expressed in the
forms,

Dy = Kep x Koa/(Kez + Ko1) x [1 + Kep/(ker +
kio?)]/(ke1 + Ko + Kep) (1)
Dry = Kro/ (kr2 + K21), 2
Under the collision free condition Eqg. 1 is
approximated by,

Dy = Key/(Key + Kio”) ()

At high total pressure in the presence of 800
Torr N, gas, Eq. 1 is approximated by

®r1 = Kea/ (Ker + kio) (4)

It follows from Eqgs. 2 and 3 that

Op; [OF; = (Ke2lkrr) x (K + ko' + kep)/[1 +

kep/ (K1 + kio))]/kar 5)
Since  kgi<<ky’, under  collision-free
conditions Eq. 5 can be approximated by

D, [Dp1 = Kpolkey X Kig'Tkos (6)

Further, since key << ki’ and ke, << kyy, Egs.
2 and 3 can be approximated, respectively, by
Op, = k|:2/k21 and Op = kFl/klov (7)

Hence, the values of ®p)/Dr, P, and dpy
plotted as a function of excitation energy in
Fig. 3 correspond, respectively, to the
variation of kig'/ko1, 1/ko; and 1/kie’ against
the excitation energy. It is seen in Fig. 3 that

although the values for kio" and k,; increase
with increasing excitation energy, the increase
of ko1 is not so significant as that of kyo'.
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Wavenumber in 1fecm
Fig. 3 Excitation energy dependence of the relative S;

and S, fluorescence yields for pure P5 vapor at 0.1
Torr along with that of the yield ratio ®g,/®g;.

§, Fluor.

+ N, 800 Torr

+ N, 640 Torr
+0; 160 Torr

R AVAY
Tore00 Tor——___ //‘/\_/\

18000 20000 22000 24000 26000 28000 30000 32000
Wavenumber in 1/cm

Fig. 4 Corrected fluorescence spectra of P5 vapor in
the presence of added buffer gases with different O,
contents.

S,(1'By)

S1(2'Ay)

S(1'Ay)

Fig. 5 Scheme showing the electronic relaxation
processes of P5 vapor.

Ref. T. Itoh, Mol. Phys. 107 (2009) 1705.
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Microwave spectroscopy of coinage metal monoacetylides (AgCCH, AuCCH)

(Shizuoka Univ.", Tokyo Univ. of Science?, Sophia Univ.?)
Hirofumi Kubota®, Toshiaki Okabayashi', Mitsunori Araki?, Nobuhiko Kuze®

Fl1eR7 2TV Reix, 7eF L UfiaaatEELUR{t(MCCM, MCCH, MCCR, etc)
DRI TH D, ZbIX, READ YTV IR0 v R0y 7Y U7 KISZEBIT 2 SHIR
HREE LTHLNTEY, BIZIEM7ETF Y NIk 2F Lo sfbfino o7
LU EARKRT S Glaser SGR#T £ F U KE A AbT U —uond @ T VX a4
%3 % Castro-Stephens 77 -~ 7'V > ZIZBWTCEHER2ZKE ZRIZLTWDHEEXLN TV,
SRT7EFY FOPTHROEHEAMELHESL DN, &8E /) 7EF Y FMCCH Th 5,
—fIZ MCCH D% < IEARLE TH 0 FEEBRAV 7 HITEE LV, KR Cu, Ag, AWDGE
X 1 OFEE ZEDBRIC MG Z & Do REENE L . HIRIR S TR T& 2 alHE
PER & 5, 2010 12, Sun & [111% FTMW 43 tikds KOV U 45 ek % v C CuCCH % f#
HL, TOFELWEEZH ST L, LovL, AgCCH & AUCCH 22\ CIXERMIZ G
HERAIZHIZ L A EM BTV, flt, Fx X FTMW 436tk KON U o ik 2 A
T AgCCH & AUCCH Z 1D TR L, AR D514 et 2l Tl L, 4lal,
Bri-i2 3V B AEEIC T AGCCH & AuCCH DIRIERER 28Il Loy FE A s L-, %
7=, HE/KFEL# AgCCD, AuCCD IZ2WTH FTMW AL ML &8RN LT-, AEE T3k
DOHFFERE R L A THRET D,

[ 3285 - F55E] FTMW 2356751281 % AgCCH 3 X OV AUCCH D AERRICIE, 7SV A Jk T 1
WL —W—T T — g VEEE AV, @571 NdYAG L —%—0 2 (%3 (532 nm, 50
ml/pulse) DSHZ L0 Kb S BRI T2, 7SIV AMET 7 X~ HT CHy(0.1% in Ar) &
FOGSHEDZ ETHERMR L, @BIRE L TIE, AgCCH OAERITITEREA . AuUCCH DAERL
WZIX7 7 VAVBOREIER -T2 b D& Wz, EARFBEHOREIZIX, CoH: DD
DIZ, BREINVT T LT —A RO E Y ERLT CaDe Z FHHWTEREZIT 72, 15
5372 AUCCH DAY hVEIZ I, &R (1=312) R 5 2 B 006 -+ BRI X 5
WAMEE N b7, F7-, AgCCD B XN AUCCD DAY M UZITEAKFRIR FEZ(1=1)IC
FEIRIS 2% /1 & 7o oA v & BURI S iz, Bk iIC 6~38GHz i T " AgCCH, ‘“AgCCH,
BELWAUCCH DAY MU ZZNEI 6 K, 6 A, 14 ABIHIL7-, AgCCD, AuCCD (Z
DOWTH, BUER U THIEZED TV D,

T2, 2V IEDIHEEICET D AgCCH B X OV AUCCH DAERRIZIT A Sy Z U v 7iEzE W



7o WARZEFRZ TR — 130 CICHH SE B LNOE
it EAZERAR FE 713 & e, flE D CH, & Ar
2 mTorr OEJE 7 v —EIZ &L Wy &Lk L
720 FEBRICBI S A7z AgCCH D A7 kL% [K 1
\RT, ORI, RIS R T 5 B
HIAE T S e o 72, e B9LZ 133~307 GHz
DO#iF T YAgCCH, AgCCH, # LT AuCCH @
AR NV E NI LT A, 17 A, 13 AEHI
L7z, 230045 [MHz] 230051
[T - Z22] B o BERENE A EE oM B 1:'YAgCCH DEIERRA RtV

DTNV —KE D THR/ANARIEMIT L, 5 FERZIRE Uiz, BLERE CIXFNAE
BHFE DR ENKE D> TWRWEDIZ, e BT7 v F U RO E TSI M52
ET, HEEENSHE 1 D oG, £72. RS FITEI(ABE/DY) Y & v T M-C
FEIREIER 03 2 BB ENIC LSS 5 & AgCCH 1% 420 cm™, AuCCH 13500 cm™ & 72~ 7=,
B ZHELS T AGCN, AUCN[] D L D & 031 E BB H 20emt iz e kx <, M-C
fEAIREEX 0.01~ 0.03 Al L%V, ZHIE MCCH @572 MCN L W Hh 2 M-C &0
HOENTHRNZ L EZERTDH, £72. AuCCH @ e@q(Au)ix Aulls] & ItV Ml & 722 0 |
CUuCCH[1]?® eQq(Cu)7’ CuCI[6] DM L 1FIFSE L2 & LB TH ~ 72, HE, L0 KE R
HEIEIRE 1T 5 T2 DICEAK B OB EZIT->TEB Y, Y HIFZENEZADE TRET D,

1 BT L OBAROHE

AgCCH AuCCH CuCCH AgCN AUCN CuCN
ro(M-C) A 2.007 1.902 1.818 2.033 1.913 1.832
r(C=C) A 1.225 1.212(fix) 1.212
ro(C-H) A 1.058(fix) 1.058(fix) 1.058
Ref. This work This work [1] [3] [3] [4]
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Internal conversion and intersystem crossing of dioxins in the vapor phase

(Hiroshima Univ.) Takao ITOH, Ryuso HASHIMOTO

Dibenzo-p-dioxin (DBD), 2-
Chlorodibenzo-p-dioxin (2CDBD), Dibenzofuran (DBF), 2-Chlorodibenzofuran (2CDBF), 2,8-
Dichlorodibenzofuran (28CDBF)
Dibenzofuran
DBF, 2CDBF, 28CDBF) S
Dibenzo-p-dioxin ~ (DBD,

2CDBD) S
Spex Flurolog-3
(1]
Fig.  DBF
A%
Dr(v) Disc(v)
Dr(v) = ke/[Ke + Kic(V)+ Kisc(V)], (1)
Dysc(V) = Kisc (Ve + Kic(v) + Kisc(V)], (2)
ke, Kic(V), Kisc(V) v S S;—S,
S,—T, ke<<kisc(v)+kic(v)
Kisc(V) = Ke x @y5c(v)/Dr(v) (3)
Kic(v) = ke x [1 - ®5c(V)[/D(v) (4)
Ke Kisc(v)  Kic(v)
Fig2  DBD
De(v) Die(v)
Fig.3
D(V) % Dibenzofuran DBF, 2CDBF, 28CDBF)  ®(V)
Dibenzo-p-dioxin  (DBD, 2CDBD)
Fig.4 DBD 2CDBD  Kgo(v) Ke(v)
S Kic(v)
Kisc(V) DBF, 2CDBF,

28CDBF  Kgc(v)  kie(v)
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Excitation
at 237 nm

276 nm
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297 nm
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Wavenumber (1/cm)
Fig. 1 Corrected fluorescence spectra of DBF

vapor at 0.3 Torr and 80 °C following the

excitation at different wavelengths.
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Fig. 2 Absorption, corrected fluorescence
excitation and biacetyl sensitized
phosphorescence excitation spectra of DBD

vapor at 95 °C.
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[1] T. Itoh, J. Molec. Spectrosc. 274 (2012) 9.
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Fig. 3 Intersystem crossing yields of five dioxin

vapors plotted as a function of excitation

energy.
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Fig. 4 Relative values for k;. and k;;. of DBD
and 2CDBD vapors plotted as a function of

excitation energy.
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Hydration and ammonia-solvation of the gas-phase V' ion

(Kyushu Univ', IMS?) Kazuhiko Ohashi', N. Koga', J. Sasaki', K. Judai®, N. Nishi*, H. Sekiya'

(ECHIZ) Frox i, KAPTIZERUTEBER &R A A ORI HEATHIZECLY, SEAA4
DL TR & 2 iR A 4 D22 D CVD. ZHETIZ, VI(H,0),[1] BED VI(NH;), [2] 12
DOWNTHELTZ. VI(H,0)s Tl 6 BAAIAEE LY 4 BUNAEE O WL ETHY, 77 IEEER T 4 BT
MENBLHIS =, —J7, VI(NHs)s Tl 4 BUNIAEIELY 6 BUNIAEIE D 7 NEE THHDIZHD DD
59, DIEEBRIZB W T4 BNREENBLRISN-. ZOREKREZFALNICTT 572012, ARlidzhbo
WIERAZ AZOWTE ) FRBE SR L, = bt —0 2 A mmatLiz.

[EtE] B3LYPZ H V=& N B (DFT)E B L OMP2EA M H L 7-. VIR 7126-311+G(2df),
Z DD R F-126-31+G(d) £ JE B 5 a2 -V =, VIH0), BE O VIINHS), (22oW T, Bo sl E
(ZPO) =X — B L UTHFRE ) D Bl B Sz SR, )= E2H H LT,

(#EREEE] V (H0)s DFERIRAN AT VB IO 3 O BYER(4+2)B, (4+2)L, (6+0)D
HERIRINART IV Z K ()R T WT IO BLER AR MLE ERART ML EF JELIR. E2AD,
(6+0)I(4+2)B LY 45 kJ/mol (w/o ZPC) b N E/RTZDFEL THRME ThHEE 2, FERAY
MUZIZ(4+2)B L(4+2)L DBIHISI T D EREFR LT [1]. V (NH3)6 IZ DWW TORERZ X (b) 1TR T
ZOHEYL, ETOHGATIUNFERART IV EFFELR. L, FEASLZR L 3350
em ! AT IZRIN A 7R T DI LT, (6+0) DAY MV G T DBEEBNFELRV. LIS,
3350 cm ' T OWUUE(6+0) AR OHEE TR D2 L2720, (44+2)B £(4+2)L AL L THEHIE
NTCWBERERRLTZ. 25, DFT #HHEICkDE VI(NH;)e D EHEEIL(6+0) THY, (4+2)B &
(4+2)L 1% 10 kJ/mol (w/o ZPC) Riifs R4 E Th-o7=. ZIUThnb T, 0 FEBRT@E+2) 2 Bl
INTZDIE, = e —DZN R THLEMIRLT- [2].

ZDORERD I YA MG T 72012, £ FMARD Gibbs B = R/LF—%ZFH R Lz, T = 0-500
K 2B H8ERZ K (c), (IZRT . MtdI(6+0)ZHHEL L= AG THD. K()II/RLTE VI(H0)6 12
DUNTIE, 180 KA T4+2)B L(4+2)L AN DLH DD, R EEHIPHIZHV N T(4+2)B HDHN T
(4+2)L WEZTE T D, LI > T, a7 L E R CHIHIS - DIT01E0 (6+0) Tid/e (4+2) %
ZDDNEBENZ D, —J7, K(ANIRLTZ VI(INH3)e THDHA, BIHRDIIIZ, 0 K 1BV TIE(6+0)
D TETHY, (442)B BIOER2)L IFZNZEI 14 L OV16 kl/mol =X —IINLET 5. &
AN, MED EFIZEL > TER2)OM (B H) =X — TR FL TV ZEDR DS, (6+0)
IZBWC VI IZEERNLT D NH; 20 LB L C, (4+2)D% 2 IAEfmE %2 525 NH; 20 1%,
NP HGEBID A HENRKENWETHRIND. & RIEERICOWNTH FRIIREOIREN S Z A2 5L,
(6+0)73 31, 36, 53, 55, 63, -+, (4+2)B 23 12, 12, 25, 30, 43, -+, (4+2)L 2% 4, 10, 18, 27, 37, - THY,
FEDNZ(4+2)DARENEL DS AR, Z D726, F97 220 K A7 T6+0)E(4+2)L S ANERDDY,
(4R B ETE LTS, EHIT 310 K AT T6+0)E(4+2)B H AL DY, 310 K LA _ETIX(6+0)73



HARLEERD. FlZIE 400 K IZEBITDH(4+2)B BLO(6+0)D H FH=F/LF—1F, (4+2)L JvbZi
ZI 10 BEO 15 kI/mol =iV, E2AT, ARFEERSAT T TARLIZ VI(INH;)s 23H DN =R /L % —
1, IR AL T 300~400 K SHEESND. ZDOHE, (4+H2)L 12X 5(6+0)DEIEIE 0.09~
0.01 LRFELLI, (6H0) ET2AHEIE TN EWY EBRFEREOU D ENRED.

PLED XA, GRS T D b — D) BT R &L, 2 TR pE 2 T a5 B
PEARDNEE EFICEb 7o TEBII A>TV I ED, B EIC LR TE -

FYTETYY FYYTY IYTYV IYRTUTYTTY IYTTT PYRTYIRVRYOYITI YTY TAYRTOTETY [PV
(@) V*(H,0)g
(c) V*(H,0)s
(4+2)B J‘ P 64 ......... Las s dasay Las sadasy | N N | I N
2 " [ ¥] ] [
> " B‘!’/ 8’ : 6+0) | °
[ / s E E 10
7] i : B
E (4+2)L 4.’\ /‘f.a A 7 20 h,
JL OJ\' : il (4-'-‘2)13 20 <
v ] [
: » T A E i §_
(610) R _ @+2)L _ 50 -
o e ] i
- ,. [ E L 60
ARLAILALA] RALLY LALL] RAAL RALLS LALL RALLE LA RALL] RLLLE RALLI MR LALL) ML R AL R AL AL B TryrryprrrrpTro Ty
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......... | ITETTTETTI PYTRT EYUT] FRAYE ENETE FATNE FAAT]
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" L Lé 8, (DVI(NH)
(4+2)B , " 4 .J S FETETFETTE FITTT PR FRTRE FRRT FRRTE FET ST SR N, |
da” I 3 E
> @ 2 3 3
B | x3 | | 3 F 10
c i .1 ) E 3 >
£ |@oL * COE @
- 4 4 - 0 -
2 “ /‘, 3 E x
3 | 29 @ ;
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(4+2)L, (6+0)DERFR AR AT RV, (¢) V(H,0)e BLT (d) VI(NH3)e D 3 FEE D FAE R D
T=0-500 K (233135 Gibbs H H= /L —. it £(6+0)% FEHEL L7 AH k.

C P ey
1] J. Sasaki, et al., Chem. Phys. Lett. 474, 36 (2009).
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[2] N. Koga, et al., Chem. Phys. Lett. 539-540, 1 (2012).
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High Resolution Spectroscopy of lodine Molecule
with an Optical Frequency Comb and a Narrow Band Dye Laser

(Fukuoka Univ.) Akiko Nishiyama , Daiki Ishikawa , Masatoshi Misono

[F] DFOMEBIREBCSIZIIRINF - EMBEDHAR . D FOEANREEPLER
JCDBIZZFNBHICEETHD., BEDEREED L. TOLEHDBENRFETHD. 7 F DI
EIREB OB EERAPRBOIAFTIIRE. ARTNMUCBVWTESROM/NRD R - TRRE
ELTEBN3D. CNBSEBEDREED K (IO TATEITINEN DD, EBRICEZLDD FICDWN
TCOESBROM/NRDEE - IM2EH TR, TSERZEDRENMNETHD., TCORER
EEENERIDIEDICE. LVBEOEVWHARBOBERNINELRS,

ZITAME TR, HRIEERZL—F—2AWT, 270 kHz ORIREDBREETIVRD FD
B REE D KT ZITolc, S5, XBERMILZFAULERERBE KB RZ2ERKR TS
CECEDT BENRARINVOE B 2R IELUE.

[RER] AARORERIATLARK 1 (RY. AAEERRODHIRATAT, AVEDFO
BRI 3 ZiTolc. BENXZFEZFAZR(AOM)(CI-THe X ZREZRLOVI/ L%
17O,

YREEEALEL T, E— RERER PR (frep) 162 MHz OFH>HI7(TL—H-%2R UV,
FHEIRBRILADEE-ROBERE f, (&, T—REIRERER fiep, E—RES n,FrU7I>AO0-T
ATCYNERES feeo ETBEL f = Nfrep + Feeo EREBH . RAFK T frep = 162.532 637
MHz, fceo = frep/3 EUTE. COALDH A H D RIGEIA N I#E & T74/)\—(PCF)ICLH T,
BREIN 550 nm ERBLSCTA T, F22® PCF (CBWVWT. KE 576 nm(520 THz)D
BRL-Y-HHAREERTE-RIYFEED, 7U75031- TANIAA—R(APD) TE — M2 ER Bl
Ufz.
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DEFFEDEEEE faye EUL f < faye < Fre1 THDETDE. FENBZE— MO LS focats =
faye = fn BELY foeats = fre1 - faye EFREND. 2 DD\ RN -TJ4IILA—-DBEEER R Z. TN
%ﬂ fBPFlrfBPFZ t@“ét\ fdye %]:‘HE?E_;HJ_C fbeatl, fbeatz (DL\@”TUJ‘D‘\ fBPFl 357:__(3: fBPF2 (:_ﬁbt
EECE=MINDRINZ TN —%IBIB T B0 faprr = (1/8) X Frep, fopr2 = (3/8)XFrepETD
CETREIBE frep/4 DREIEEN—H—H1S5N 5.
((EREER] K 2(a)ICLELDAETEMULEIELEY—H—. K2 (b)AKFICAELRZIY
RN FOEBAMUNARINLO—EBZRT . N RN T4 -DBBREKEHOE-I(EENT
N feprr = 20.26 MHz, fgpe; = 60.62 MHZ THD. K 1 (a)lTRUTELSIC. RN ER frep/4
ERBEIREN—D—DERK(CRKRIIUZ. COROESR (&, SoNBIRSN-h—-%z28&ll. AT
AHBECLOTRIELVZEDTHD. BIEBN-N—-DIFEZRIEED L THBELRZDE. 1D
DX —H—DIETHZN. CNEND RN -TIVF—-DE B EIRE TS, BRL - -0fRIE. &
S[BIRIAZXRENKEEETDEE ZBND.

HBE BRBY-—ND—(C&HOTRIEUVEARINLOEREZE. TOFRBEICOVWT. sl z2iRE
EIGE

[1] P. Del’'Haye, et al., Nature Photon. 3, 529 (2009).
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CH:;CCSradical 4-X BBOEENL—F—5H%
(RKEE#4E) ORILEKX - RBIEM - =k

Near-ultraviolet laser spectroscopy of the A-X transition of the CH3CCS radical
(Univ. Tokyo) Takahiro Sugiyama, Masakazu Nakajima, and Yasuki Endo

[HF3E] MBF50E it HCCS[1/ 4D REH T U H N OEFEB BRI L. EHES T TLHIRED
Renner-Teller 2B DM E2 1T > CTE T2, ZORD 51 % A ?/U%?ﬁ&@”é LT, Cy D
*ERBEICAA(ET % Jahn-Teller SV ICET 2 MR 2SN 5 L EZ b s, 4R HCCS O A F/Li#E
PURTH S CH;CCS 7V HNVICHEHR L, BFEBOBHD DIRBIREREIZ OV T O A EZ G5
ZEEHME LT,

_Mifcmas7/ﬁw 2%t LCiE, Habara 512 X o> T FI-MW 43361512 X 2 fl Rl A3
WEINTWVWD[R2], AR L —H—FH L dt ' (Laser Induced Fluorescence; LIF) 7y Y ik &
7 4 v 7' (Fluorescence Depletlon FD)453 ik CE TR EOIREN S 2 . 4 8 & (Dispersed
Fluorescence; DF)53 K% THE IR ECRRE OIRENIE 2 Z 2R E L, BlEmEHE & o i) S8 =
NT- AR kL% CH;CCS Db D L RE LT,

[EBR] ~ARE S AvERG, 2-7F b ZHUBIRFE(CS) %% 0.3 % T DB AT Ar T AZE
ZEF S L N—NIZHERT B L RIRFIZ SV AEEITV, BEHRY =y NRIZEBOT P h v EE
L7z, EE SNV ey hOK dem FHICL—F =28 L, SN0 0ot Ens
WO & B A TR L, G YAG L —Y— D% S (532 nm) TR L7t L —
F—% ., IEREEFRERTREE Lz, ATFAEEENTDOART M EZDOMOH O & X
T D%, TEF L L ZHLREDIRAERIBOBREARD D AT RV,

LIF 53 B K B i A=7 RV OREICI Z, FD 536k % AW CE Rk BB O IEEE & 1
BT B a157=, FD O MEORIR & UTiR, IERIMEMDOGFIEEEND H Z LN TE 5720

TIE7e< . R CREFERICER 25 HCCS 21X U LT30S FROEB O ELZ 1T 5 =
& 72< CH3CCS DEBOHZBIT 5 Z &N TE DL RDBET LD,

[FE5R & B52] EBRITIESL D, ab initio FHRIC XV EERBEN L L | B ILECRRER L O 1
FLIRBE DA % D Cs STED fe 22 EREE I T D IREN SR &2 T L 7=, BB AT 23520 em™ & ¥
FEN, ZHITHEES X 22500 cm™ 225 26700 e F TOHIPHA LIF 9 IEIC L VR LT- L 2 A,
AFNEEFALTND EZEZ LD FFOIRE N RAEHA M L (Fig.1),

ZOHD 24477 ecm’ DR B (Fig. 1,47 < PHAZEINIE, HRlOE &% & 5 HCCS OE 12
@@ﬁyyyﬂyﬁa@%cmhmﬁ<\whmm%%_ LDEFEBTALF—L bR —HL
TV, & BIZ LIF i 222 F /LT 24477 cm’!

KRB A FAIEFF O FIT KD Butyne +CS,  ~oea o &P
FABHI STV RN Z b, 2OV FE Y (ST i
CH,CCS ® A— X BBOA Y Dr Ay R LR {M J
Lf:o ’ T ‘ ¥ R k * * % * *
EIUAVE 00, 1 HE S W . S

24477 e DY RIZHOWNWT05Sm DOFE ) 7 1 B SRR RARR Y
A4 %A DF A~ M RBRILIE 25, | |
BRORE 7 n 7 L v a v &8I L7 (Fig.2), _ Aostylene + 05, | |
CHyCCS & I B PR fFOHCCS » A— X ™ we oo
EBTIL. CSHfE T 7Ly a L avsil 8

Fig.1 Jib#d A ~=7 kLD ik



MENTOB[]H., CHCCS @ A- X B8
IZBWTH, CS (H#iEHREN A Franck-Condon {514
ThbEBEZLND, £ T, abinitio i3t HDOT
HME 2TV, 603 cm™ DOHEE) A CS FEIREN(vs).
1096 cm™ OIEE Z CC MfFRE(v,) & IRE L 7=
(Table 1), #EH D T ~/L1T CH;CCS % Cay SR
RO ELTHOH LD TH S,

WU, 320 em’ i OIRE AR OIRE ANBLH &
Nz, ERITWEDE LT, CCS ZAIRE(v,o)
DEENREZEZBND, Lo, CH;CCS O
SR ABIL R BB DS EART WL & 5 C
BV . Jahn-Teller ZhFITLLEEHI/ NS NDY, £
IRENIAEE DM T TE Y L ab initio FHHE TIXIEL
CEHE SN TWARWRTEEERE, ZD7D 2

DIFBITHEE L= b D TILA2,

T —Ho v —%—EkHE 24477
cm’!(Fig.3 7 Origin)iICEEL T b 9 —FH D L—
P —DWEEFFG L FD 27 hLZEHIT 5
Z & T, LIF phETIHFER CE R 7200
N RPFIELTND Z & bR L 72 (Fig.3).

Doy EEE A DED Z LT, FhiikeE
TIX 1172 em™ OIRH & 555 cm™ DIEH D 7 11 7
Uy a Ul STz, B IREIX
Jahn-Teller RN KX < | ab initio FHIZ X 5]
EIIHIZRELIRDEBZZOLND, TNEEBE
L7z BT, BERERE L FERICIEEE— &
PET 5 & 555 em™ OIEENDS CS HHEIRE (V).
1172 cm™ OIEE S CC (HHEEE(ve) & IRIB TE 5,

FV N RO E S REERNE A ~7 h L&
B U 7223 (Fig.4), BHE72 RlisAEE 2o L, R
TRFRMTIZIEE » T ey, BIE, Jahn-Teller %h5:
B LT IRBEI R Z1T > CB Y, DF A7 |k
JV.FD AT "MVORIFIEDO NN REIFE LT
WS FETH D,

(%7 3R]
1. H.Kohguchi, Y.Ohshima, and Y.Endo,
Phys. Lett. 254, 397 (1996).
2. H.Habara and S.Yamamoto, J. Chem. Phys. 115,
4052 (2001).
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Table 1. X REEDIREY EE (cm™ FHINN I ab initio)

04 =1096(2) 0s=0602.7(12) ®;o=165.3(14)
(@4 = 1086) (@5 = 598) (®10=151)
Xq4 = -16(8) Xs55 = -1. 5(2) X45 = -60(6)

X010 = -1.0(2)

RCCSD(T) / cc-pVTZ
Table 2. A WKEEDIRBE =X (e FEIN I ab initio)

ws = 1172(8) ws = 555(2)
(05 = 1097) (05 = 610)

RS2/ ccpVTZ

\AL/
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[
‘ ‘\J\LJ\ il /I"“ d W,
e e

T T T T T T
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L—P—lil c BEEY =y MEICKEZTFr VY - K7 TR Z—DFRMNHK
(HLK &R, RUmMK2) K EERL FE @& L AN £—1, Carcabal Pierre?,
S IEB 1
Infrared spectroscopy of tyrosine-(H20):1 cluster by laser desorption supersonic jet technique
(Tokyo Tech. Chemical Resources Lab.", Univ. Paris Sud?) Hikari Oba!, Yoko Shimozono!,
Shun-ichi Ishiuchi?, Pierre Cargabal2, Masaaki Fujii!

[F] Bx o E TEEBRMET R VRO 1 > ThirFuroar 7y A— a3 L, S
HCIX12Oa 75 A= a Y BRBIIEND Z 2L LT (2005 2R), O 7 L%y
TNIRGFIWNKFRILIZSGE, a7 A= a3 V> TKDOFEET DY A MIELZ00, £,
TR EOEDDREALS T 4+ A= 3 AFET D00, EZNETOKMY T A Z—#f5E L 1%
B DT RSN N EN D, Fuir K (1 1) 7T AZ—DHBE N+ A A1k
(REMPI) A7 kLT 2011 4512 de Vries 5D 7 — 72 Ko TRRICHAE SN TV DR, A7 |
NVORHTIZE<ATON TE LT, Fr v OKFEEICBET 2B #ITAE 5 Thien(ll, REMPI 2
Ry MVERDLE Fu ot ) v — LR Um0 X —fikic Bl S o N REE (OS2 REEL)
EZENE VK 300 em K= R X —NCHI S B SN D N REE (N0 RRE2) IS8 TE D, 7=
=T T=v oK (10 1) VIAX—DBTBEBII 7 2=V T F7=20F ) v— L FIER LR LF
— RSB S D Z & B[2) T R BEEAL O KN Y = =V O BRI IT L A EEEN A 5 2 7
WEBRD ST AU REELIZTF Y v DOT 2 BEENLICKBTER L#EThH D L FHITE D,
—Ji, 7=/ =K (1 :1) 77 AX—TiE OHEOKFIC LV EFEBT /L —3B L% 300
emMEZRALF—2 T b5 [3], o Ty 2N REE2ITKS N7 = 7 — /P OH JRICHK & LTt is
ThHhHEHRTED, ZNOLDORBENPELNI EE2HENDDHTDIT, Fxlx L —F— Tk - BEdY
v MEEF Lk T AX—IZ0EA L, REMPI A7 kL E VIR dip A7 MV ERIE Lz,
EHICEMMEFFHREEOBIZIVFr Iy - K (12 1) 77 AZ—OHIERE &R AT,

[EBR] FuL b7 T77 74 VOIREWMET 7774 LT L— MM L, BigELr—V— (1064
nm) %S U CTHhEE - [t ZZICHREOKAKELDEY—RRLIZAr VA (X EAE: 4 bar) &
POVAMER L, KRN T AX —EERSETL, TNEAXFT—THHRICEI L, FEEAIEEN L
— =% U TAER LA A 2 RATR R & ofras TR L, Tryr -k (1 :01) 77
AA—DEEEE=H— LB LN L —F =2 RiRI L. REMPI 27 MLERIE L7z, KRIZ,
REMPI 27 hVZBI ST REE DN RIZEEAN L —H —vi Z [H]

EL, ERT 24V BEEE=F—LaNL, FEALFRIIL —— P

v B LI ERSI Le (Fig. 1), 20 & BT D4 4 BITFFE

DLy T xF<—OREREOS TFHITHHT D, eMEEOaLy 7 S [/ |F
~—DIRIEB = VX I —ET D & AT K o THRIEIRAE o Yoy e—

DR FENROT D0, FE=F—LTWDHA AV ENEDT D, L 0
2o T, vy CRIRLIEFFED 2 7 4~ — DR AT L% A4 Fig. 1 IR dip 4 6iE D FEL
VEORMELTHETE S (IRdip A7 kL),

[#ERLER] Fig.2lcFny v/ ~—KOFur K (1:1) 77 AX—DREMPI 227 k
NETRT, BISNIZKT T AZ—D AR FLiE, deVries HICk > THESN-RERE K< —FL
TEUI[L]., aiRofklc, €/ ~—ELIRER LR VX —EIRICHFEET D REEL &, ZRd D 5
300 cm M I EL S 7 b L7=N 0 RRE2 SIS 7,
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a L

IR dip A~7 hZHE L (Fig. 3), %
PFxrE=HF— L7 A7 FL (Fig. 3a)
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/ —/v OH gl & 52l —Hd 23
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. . } boxyl QHH-bende

%J:Uﬁ/]/ﬂiﬂ%f/ﬂ/%@7k$ﬁ/ﬁ\b carvoxy phenolic OHH—bonded

7= OH HfFIRE Ch 5 L IFE L=, 3100 3200 3300 3400 3500 3600 3700
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~7 bV (Fig. 3b) TiE, 3656 cm® Fig.3 Fuir kK7 725 =0 IR dip 27 bl

() vw # Fig. 2D %, (b) vo % Fig. 2D HIZEEL A A

Sk A
PAFIELTORVERBT =/ yhw o i L.

—/b OH fiifEIRENANBLH] S 41TV 72
W2 END, 7= /=L OH K ERBREEEZEML TNDZ LRG0, 2 TAEE Y Of5 R
Thd, 7= /=) K7 TAZ—LOWEENGHBRTY =/ —/L OH [fEiREh &L v ¢ 149 cm™ K%
7 L= 3507 ecmt DNy REKERE L7 =/ —/L OH hfEiRE) & 178 Lz, &b @i o
3747 cm™ (ZBLH S T2 N R A KOS FMfEIRSE), 3221 em™ (Bl Sz 7 e — K723 K% OH
SN RIDKEREAS ZTERL L2 LR %20 OH [MfEIEEN Th 5 L IRE L1,
FuLET ) v—D REOI LT +~—DOW 4 {H) OH—N BIOKFEREE %
FERLTEY, ar7x A= a3 VOBEWZLY BLARF L OH MifEiRE S
NEIRD, 7= /=) OH EBKFILTZ7 T AZ —DH ViR FT 0 OH (iR
BHIITF 0L U ) v — DR EEAL T v —DF N (3229 cm?) 1R BT
72, KNI FAZ—DOFa v OEIITF ey UE ) v —DREEI LT +
~—LIFE L7 (Fig.4), L L, Ky 7 AX—TiFE /) ~—Ict~_T8cm? ;
WS 7 R LT B, Z ORI ARIET =/ —L OH TR E T B DI, ar”
KRN ETIERSR R T S ) BEERAZD OH—N KEMARENETHLEK L TE
0. REBURRG, ZORRRBGIE, KEHKEGXY NU—27TlE*y YV —2  Fig.4Fua K
AL BRASRICL VB SNA, ZOBE, KRELE 7 Biio 7 7 A —OfME
FIZIZED L H 72y NU—=ZITHFE L2, BUE, 2D AT = XA LZHONWTTEFHEFEHRE 2 Huv
THRETLTWS, fETIE, B PRI oMEREL . 7=/ —/L OH ZEOKMRT X /B
AN A ESIE RS AN T AP
[ k] [1] A. Abio-Riziq et al., J. Phys. Chem. A, 115, 6077 (2011)., [2] T. Ebata et al.,
Phys. Chem. Chem. Phys., 8, 4783 (2006)., [3] T. Watanabe et al., J. Chem. Phys., 105, 408

(1996).
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Kinetics of the reaction of CoO radical with simple hydrocarbons

(Japan Women's Univ.) Nami Yamakita, Mayuko Kamada, Hanako Takahashi, Takashi Imajo

[ ]

d
2 3dn-24s?
1'Sc TiV
Ni Cr Mn Fe Co Cu
1 Co (*For) 3d74s2 1- 1,3-
1 3d O
3d
2
5 FeO flow LIF
2 2.3 VO
2 4 TiO fast flow
LIF NO 5 TiO Oz
6
Ar Co C0304
CoO
CoO
7 02 CH4
C2He CsHs <1012cmss?
C2Ha4 Ar 0.5
Torr 1 Torr (3.8 0.6)x 10712 cms3s™ (3.5 0.2)x 10712
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[ ]
1. D.Ritter J.J.Caroll, and J.C.Weisshaar, J.Phys.Chem., 96, 10636(1992).
2. J.M.Plane and R.J.Rollason, Phys.Chem.Chem.Phys., 1, 1843(1999).
3. J.M.Plane and R.J.Rollason, Phys.Chem.Chem.Phys., 2, 2335(2000).

4. R.E.McClean and L.Pasternack, Chem.Phys.Lett., 215, 209(1993).

D.Ritter and J.C.Weisshaar, J.Phys.Chem., 93, 1576(1989).

Y.Higuchi, Y.Fukuda, Y.Fujita, N.Yamakita, and T.Ilmajo, Chem.Phys.Lett.,, 452, 245
(2008).
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2P019 RPNV AF LT —FT LVEBREKREN

W7 T A 2 — OEERE

(fE A RPERE)  fex R, IR, ILEBETR, H5H)
Structural determination of benzyl methyl ether monomer and solvated clusters
(Fukuoka Univ.) Hiroko Sasaki, Mai Kano, Yuji Yamada, Yoshinori Nibu

[Fam] SRETIE, D rDRKE-EETLIHET e b T 787 % — L LTE ERSER
{EEMTHD 22704 ) PR3- T I/ BN REOE ) VUFERED, RV
TURURS T T UREDT T UHBIROUEETN Y T AL —IZOWTHEEITo TE T,

IKFFEEL T T AL =" THARA L 7 —/LD OH MEIREIO L » R 7 MlZ i+ %
&L KFEREOBEITERIFE L bBERTICHEAET2HA60FRHL, FICHERT O
MBRIRFNTa b7 7272 —L LT GEITIERICIHVKER-EGEERT 22 L3 0
Mole, & 2 THENISIEFRIMZEH D D 7 o — T VRS RITER L, NP A F
VT —T JV(BME) W FERt S & LTc, MEDOWIEANIIB T, Ar~ MY v 7 AT 2 FifH
DRMENFET D ERESN TS, TZTHEFHEY = v bl
IZ81F 5 BME KO EREEROFELZ B E LT, L—F—
FHEAOL(LIFE L UV-UV R— A N—= 2 V' (HB)IEA W TE

AT MVEHIE LTz, E5I12. BME OKKE DA X ) — VIR
7T AR —DEA AT MV EFRINALT NV LIF & & 8R ~
HARSMFDIR) I 2 IV THE L, S L ofs 8 & e Figl

+5 2 L CREEEIRE L, NIINAFINT=T I
[FBR]l He ¥ v UV 7 /W 24 3.0atm F/E FOREHY = v M T, BME B &Kk &k
KOAL ) —=NVDKFEEE T T AZ—DREEIT >, LIF {E & UV-UV HB i%,
FDIR {5 W TENEND AT NAVT — X 25, £7-., &ETFHEIZ
Gaussian03 % fifi V| # i e
Ak % B3LYP. MO05-2X,

MP2 T, bk EE D F &
(TD-DFT)%Z B3LYP THIJE
B % 6-311++G(d,p) & A \»
TATV, FERER LKL
HiE A2 RE LR,

[# 5] Fig.2 I BME Hi &
KD LIF 227 kL& | LIF 5 ! ! ;
AN MVIZE TN R mmj%Li , ﬂf,é
A : 37582, B:38082, C: 38132 37600 37800 38000 38200
CmEl % 70 o — 7\\ L/ T LE\[J E L/ Relative UV wavenumber/cm™

Fig.2 : BME BE4ED LIF, (3)-()UV-UV HB 227 kL



72 UV-UVHB 27 hL&RT, LIF ZAXZ7 b 2BV T, 37600 cm™ {3 (2 18 %%
DN FBRBENATWD, 2T b % BME HE{KD originband EIRE L7, 202 &
2B, BME HEERIZIZIWS O OBRMENFET I EBS 2O D, & HIT 38100
cm T ICIRB A RBABENL TS, 26 & origin band O & % g+ 5 & |

= 7E A/F@ﬁﬂ%<ﬁﬂf%@ FFIZ B TIX A ClZle_ThZnim<EnTn
D, DN ZIOESERBIIEEMAEFEHICLE - THEZETWVWDLI EEZLN
Do Flo, LAl Ar~ U v 7 2P OMFERE RS, BME & o BRI —fE
HHEETLIILERHMESINTWVWDL , AEOERNOBEEEY = v b TIEEMERN
SHBEAGET DL ENRDbNo T,

Fig.3 |2 & (b 5% B3LYP/6-311++G(d,p)
MO EEEAEELRT, Ar~v R 7
2 G BME(b) & BME(C)D “HEH, MEsy = v
k1 ClX BME(@) Z N 2 7= =R ORE N IFEET D
bbb, £, BMEREEORBEZITO 2D , b
\= TD-DFT #5372 bIRE) -3 2437, Z Dfiiid S, c e BME(b)
S, &I\ T BME(a) : 0.0007, BME(b) : 0.0002,

BME(c) : 0.0007 &/hS7AfE L 727, LTSS,
ERIIEEHNC AT < (LIF A7 bV ECHE< Bz

BN MIIREMAMENIC L > THREEZFTEY | Fig.3 : BME B fkoZe i biss
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[ &% k] [1] K.Shin-ya, etal., J.
Mol. Struct. 827 155-164 (2007).
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An objective with a high numerical aperture for single-molecule spectroscopy at a few kelvins

(Department of Physics, Tokyo Institute of Technology)
Hironori Inagawa, Minako Maruo, Satoru Fujiyoshi, Michio Matsushita
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AR RS o 72 2 & 2R LT 00 oo 1000 1500 2000 2500

ENREEIKT D720, IMWVEECTA A=V 7% L THS 20 Intensity / s~
SN ATD 1A FORIZANT, B PRELTS LE. s sl | B
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[1] M. Fl?lwarfi et al, J. Opt. Soc. Am. B, 26, 1395 (2009). S48 A FE (3448 cps, FIEESAAREIAL)
[2] S. Fujiyoshi et al, Phys. Rev. Lett. , 100, 168101 (2008). FNE1.4 x 102 Wom™2,

[3] S. Fujiyoshi et al, Phys. Rev. Lett. , 106, 078101 (2011).
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Experimental and theoretical circular dichroism study of chiral
phosphinate
(Research Institute of Instrumentation Frontier, AIST*, Research Institute for Innovation in Sustainable
Chemistry, AIST?, Waseda University ®) Masahito Tanaka', Han Li-Biao?, Toru Asahi®
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Picosecond time-resolved near-infrared Raman spectroscopic studies
on the photoexcited states of 9,9’-bianthryl

(Graduate School of Science and Engineering, Saitama Univ.) Yurie Saitou, Akira Sakamoto
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[1] M. A. Kahlow, T. J. Kang, and P. F. Barbara, J. Phys. Chem., 91, 6452 (1987) .
[2] T. Takaya, H. Hamaguchi, H. Kuroda, and K. Iwata, Chem. Phys. Lett., 399, 210 (2004).
[3] A. Sakamoto, H. Okamoto, and M. Tasumi, Appl. Spectrosc., 52, 76 (1998).
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Crystal structure and intramolecular proton transfer reaction of
3-hydroxyflavone derivatives

(Aichi Univ. of Edu.!, Grad. Sch. of Sci., Kyushu Univ.?) Kazuyuki Hino', Yusuke Sasaki’,
Hirofumi Nakano', Kiyohiko Nakajima®, Hiroshi Sekiya®
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Magnetic field effect on triplet fusion reaction of 9,10-Diphenylanthracene
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Enhancement of laser plasma X-ray intensity and the accuracy evaluation
in time-resolved X-ray scattering measurement of solution
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