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Assembling of a tabletop electrostatic ion storage ring
(Tokyo Metropolitan Univ.) J. Matsumoto, K. Gouda, H. Shiromaru
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Parameter estimation for complex reaction systems from time-resolved absorption intensities
(Hiroshima City Univ.1, Tokyo Gakugei Univ.?) Atsushi Tsuda!, Fukushima Masaru!, Nakano Yukio?, Ishiwata Takashi!
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Fig. 2 Simulated absorption and emission spectra of 1-aminotetralin within the harmonic
Franck-Condon approximation including Duschinsky rotation. Geometries and vibrational
frequencies in the Sand § states are calculated at theB97XD/aug-cc-pVTZ and
CIS/6-311+G(d,p) levels, respectively.
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lonization dynamics of polarized He (2'P) atoms in intense laser fields
( Nagoya Univ.", RIKEN XFEL?, Niigata Univ.? )
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A Study on possibility of observing “ortho-pard’ microwave transition in Disulfur
Dichloride, S, Cl,
(Tokyo Institute of Technology) Zeinab Dehghani Tafti, Shinji Ota, Asao Mizoguchi,
HidetoKanamori

1. Introduction
One of the special properties of S,Cl,is being a candidate for observing “ortho-para”transition.

: . . 3 . .
As two identical Cl atoms in S,Cl, have [; =5nuclear spin, the total nuclear spin angular

momentum can be [ =0,1,2,3. According to Pauli principle, molecular levels in S,Cl, are
classified to ortho or para levels. The former is K,K_. = oe, eo rotational states coupled with
odd-/ nuclear spin states and the latter is K;K. = 00, ee and even-/ In general, the transition
between ortho and para states is strictly forbidden. But an interaction H,,, which makes pure
ortho levels mix with pure para states and vice versa, can make the “ortho-para” transition
possible. As an example, if an initial ortho state; |(p(i)) in a transition is superimposed with a

para state; |(p1‘;) and the final state is an ortho; |qoér ) state, we can estimate the intensity of the
forbidden transition by the equation as below [1]:

; ; 2 ; 2 5|H,, |0k 2 .
1= [((cr0b + c200) || @f)|” = les 2 [{@blulef)] = Muww

2
55 |

It means that the forbidden transition intensity can be obtained from an intensity borrowing
from the corresponding allowed transition;(tp}; |,u|<p£) by a factor of|cy |

Until now such a kind of “ortho-para” transition has never been experimentally observed [1].
Recently, Mizoguchi et al studied cm-FTMW spectroscopy of S,Cl,for J] < 11 quantum numbers
and found some evidences of ortho-para mixing due to quadrupole hyperfine interaction[2].
However, the mixing ratio is not so large enough to detect the “ortho-para”transition in the cm-
MW region. Generally speaking, spectral intensity becomes stronger as increase of the transition
frequency, the searching the forbidden transition at higher frequencies is advantageous. So we
extended the MW spectroscopic measurements of S,Cl, from cm to mm wave regions in order
to get more information on the ortho-para mixing coefficients of higher J and K rotational states.
Using our new rotational molecular constants, we can calculate the ortho-para mixing
coefficients for all the states and found the best candidates for detecting “ortho-para”
transitions.

2. Experiment

We extend the observation of S,Cl, up to 100 GHz by using a mm-MW spectrometer
combined with a pulsed jet nozzle with a repetition frequency of 10Hz. To make the rotational
temperature as low as 10K, 0.5 atm Ar was used as the buffer gas. The MW form a multiplied
synthesiser was detected by an InSb detector cooled by liquid Helium. A gated data acquisition
system with source frequency modulation technic was used. We also observed some lines by
gas cell experiment with a temperature of 200K in order to get information about higher
rotational states.

3. Result and Discussion
We observed 70 transitions for S3°Cl, and 80 transitions for S3°CI3”Cl in the frequency region
of 75GHz to 100GHz and for quantum numbers less than/ = 37. Based on these observation we
determined new rotational molecular constants including the fourth and sixth order centrifugal
distortion constants by a least square method, as shown in Table 1.



By these new molecular constants we had the chance of investigating interactions between
levels with different ortho or para symmetry. As the total angular quantum number;
F =|]+1|,..,|J] = 1| isalways good quantum number, we finding out the largest mixing states
by hitting every Eigen vectors in each Fblock. Our study shows the highest ortho-para mixing
coefficients belongs to K doubling levels with A] = 0,AK, = 0. The next considerable ortho-
para mixing coefficients were found between levels withAJ = 0,AK, = +2. We also found
ortho-para mixing between levels with accidental relationships between their rotational
quantum numbers. Table 2 shows the examples from these three groups of mixed levels.

Figure 1 shows our candidate for “ortho-para” transition which starts from mostly “ortho’
state; [c; @b + b >= k1 F >= 196319 >p. This “ortho” state is mixed with a para state;

lph >=[94409 >p with the mixing coefficient; |c;|> = 0.17. So if we calculate a R-transition

between this state and |(p1’: >= 10,30 10 >p, which is very little mixed with ortho states, the
“ortho-para’ transition between |10, 30 10 >p and |94 31 9 >, by intensity equal to 0.17 of that
of the allowed transition 0f|10;30 10 >p« |94 40 10 >p. The result is drawn in red stick line in
Figure 1. However, there are several allowed transitions located around the “ortho-para’
transition. The transition frequency is about 1.4MHz away from the nearest allowed transition
which shown in the figurel. This value is larger than Doppler broadening (1MHz) in our
experimental condition. So detection of

this transition

“ ”
ortho-para seems 10, 110>, - 19, 1 825 10, 310> - 18, 38>,
feasible with normal spectroscopic 10, 1115 - 8,41 107 1197 4010 -9 097
teChniCS [10,,2 11>, - |8, ,2 10>,
Table 1.The rotational constants and centrifugal distortion constants of S,Cl, = .
s3scrscl % [10,,110> - 19, 29>,
This work Ref.[2] E [0, 111> -]9, 2 ‘°>;:
A /MHz  5533.8933 (15)*  5533.8964 (11) 3 ”07“2 11)‘3 ‘99“1 10
= R
B /MHz 1393.8509 (14) 1393.8436 (3) = 73 P T893 0
¢ /MHz  1232.6642 (16) 1232.6728 (2) 110,30 1075 - g 51 %
A /kHz 0.584 (5) 0.556 (3) [10;,3 10>, - 8,29,
A /kHz -5.217 (40) -5.115 (28)
Ag /kHz 24.01 (5) 24.70 (25) | ! ‘
8 /kHz 0.123 (5) 0.144 (2) . T T T T T i
8 /kHz 4.7 (8) 81117.5 81118 811185 81119 81119.5 81120 81120.5 81121 811215
K .
H; /Hz 0.032 (4) Frequency(MHz)
Hy /Hz -1.3 (6)
Hy /Hz 42 Figure 1. predicted spectrum pattern of one of the candidates for observing “ortho-para”transitions. blue lines
Hy /Hz. -4(2) shows normal transitions and red lines shows “ortho-para”transition,
Ry /Hz -0.014 (3)
hyy /Hz 3.6 (4)
hy /Hz. -41(21)

Table 2. Example of three types of mixed levels

Relation Main part of wave Mixed part of wave Mixing |E; — Epl/MHz
between function,|Jx x I F > function, |/ x I F > coefficient,
interacting levels lc,|?
A] = 0,AK, = 0 194219 >, [95409 >, 0.17 11249
A] = 0,AK, 122152 20 >p 1225183 20 >, 0.008 100312.8397
=12
accidental 1113538 >, 10,628 >» 0.002 256.7134
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Instrumental and Theoretical Development of

Time-Resolved (e,2e) Electron Momentum Spectroscopy

(IMRAM, Tohoku Univ.", Faculty of Physics, Moscow State Univ., Institute of Nuclear
Physics, Moscow State Univ.’ ) M. Yamazaki, K. Kouzakov, Y. Popov, and M. Takahashi
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Microwave Spectroscopy of NiCl in the vibronic excited states

(Shizuoka Univ.1, Kanagawa Univ.2) Emi Y. Okabayashi!, Koichi Murase!,
Mitsutoshi Tanimoto?, Toshiaki Okabayashi?
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Analysis of Fermi-resonance in the CH stretching vibration
of mono-substituted benzene by IR-UV double resonance spectroscopy
(Hiroshima Univ.) Minoru Yoshimizu, Yoshiya Inokuchi, Takayuki Ebata
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Spontaneous Emission between ortho- and para-Levels of Water-lon, H,O"
(N. Chiao Tung Univ., Kyushu Univ., Sophia Univ., Univ. of Chicago)
Keiichi Tanaka, Kensuke Harada, Sinkoh Nanbu, and Takeshi Oka
Nuclear spin conversion interaction of the water ion, H,O", has been studied to derive the spontaneous
emission lifetime between the ortho- and para-levels. The H,O" ion is a radical with ZBl electronic ground
state and the off-diagonal electron spin-nuclear spin interaction term, Ty, (S Aly+ Sy Aly), connects ortho
and para levels, because Al = I, —I, has nonvanishing matrix elements between |1 = 0 and 1. The mixing by
this term with Ty, = 72 MHz, predicted by an ab initio theory, is many orders of magnitude larger than that
for closed shell molecules because of the large magnetic interaction due to the unpaired electron.

The lower lying 1o (para) and 1;; (ortho) levels mix by 8.8 x 10 because of their large separation
(16.267 cm™) to give the spontaneous emission lifetime from 1y, (para) to O (ortho) of 520-5200 year.
These results qualitatively help to understand the observed high ortho to para ratio of 4.8 + 0.5 toward Sgr
B2. The rates are slow to compete with the reaction by collision, but the o/p ratio of 4.8 will be given when
the number of density of H, is very low (n ~ 0.1 cm™) and the radiative temperature T,1is less than 20K.

SgrB2(M) column densities and ratios
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2-color ionization of N, by extreme ultraviolet free-electron laser
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Observation of Two-Photon Excitation Reaction of DTTCI
(Kobe Univ.) Koichi Furuta, Masanori Fuyuki, Akihide Wada
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L7z, 1B OMEPEARTMVRIEIZIE, 22D SIVAD Jy 5 O I e /< v AL L TH
W, BREHTIE, 7 =03 DTTCL DA ) — V¥R (0.2mM) 2 AR DY = b (R :
£ 0.3mm) IZL7=H D& FHV =,
[#EFREBLZINLIC, T a—T 7L ADIRIE R
173 bns DL E T HAVDHIRTE OIEPEART RV
g, KLY, 760nm (FirAE—7 L9 5 AR
WRED WL DTV —F > 712 MZ T, 520nm &
820nm AT IZEPEWRIN BRI, T r—T
7V ADIRFERER] (5ns) 1% trans KD S IRFED
Frm CThhDH 1.2ns[3] LB+ EWVOT, Bl :
SN PER T trans (8D S IRRENS DI IE 500 00 700 800
W Tl i EOHE T, DTTCI 1E cis & wavelength (nm)
DU — 275 trans KO S, T L0b 1 10. 800nm Jhit iz & %n_@ﬂﬁ%u
. A7 KV (probe delay =5 ns)
FEMloo 820nm ffr[4]I28ii, T« T, WILDOE
—Z13ZDOSLIZREEM D 860nm i [411CF<HNDLIENH|ESNTVD, SHIT
DTTCI 1 FHEMARZZDE XN T =[5 ThAHZEN D, 820nm (ZEIHISILTWDiE
UL, EELTHREMAMICEZ S TALT: cis IRIZELARINTHDHEE 2 HiLD, 520nm Dl
PEIIZEIL T, DTTCI ERICHZHE A FF OV 7 = O —F TH5 indocyanine green

=
o
L]

o
[=]
=

Aabsorbance

S

(=]

(2]
T




(IR125) IZHB W T, HEMIEDNGZY NI E
Leuco KON A 540nm {fITIZHAHZENHE[6]
ENTWD, ZDOZEND, 520nm (HTICBLHISHT
WAIEPERINE B Leuco IAICKDWIN THDHE
EZHLNN, FENCEL QUIELARLHENMET
Hb, T T, AHFFETIE 820nm [ZBIE LT cis 1A
DAEFGBRRIZOWTELRDR T EINZ T2,

2020%, BIENTZ3ODIBPE(E 538 D Fhid
SRR A R T, EOIRPER S HEE 20 E AR
Tl RN ISHBLSNLZEN D, 267
BN G5 LI E B THLZ LN DD, £z, AL
THENDTV—F 7L T, 5m)/cm® LD
Jib L B8 TIRMEZ DRSS > T TR O
% MBEE I N TODZEND, ShlEHESN T
WAL 1l fE AR L QO Dl JE i A3 7
FEL CWDIEE/RIBLCUND,

X210, 820nm DOBPEWRIN THRIILD cis (ED
éﬁiﬁikbf%‘é%i@%ﬂ:(}:é:kﬁiﬁﬂ%75%:&60
=T, FOFHFIBFEIZ DOV T 2L ZFHEIEIC
DERETLTZ, X312, 820nm 0D 3 W LN 5 |2 Fé'é
+ 52/ ZHE BIIE OFS B AR, 3@k, &
72D — 213 v A0 B CAEBE Y — 27 X0
BRI EN DD, ZOZENE, 206z
HHHELIRAEDN R 2 L TRy, B —7 Do
IRDIEHFREEDO FEME ML TNHEZ 2B
Do £ T, A RFRZ2BE TR BB S e 7T A BR K
DarRN)a—ar TEHELNDET VEEEH T
Ty hUTzAE R, PREMREBOFF X 0.1ps FREETH
DZENTTINoT=, Flz, K3(b)d&Y, 0.1ps DFEFILL
HMZ Bps ORFEREFF ORI AFAE T D2 L0357
o7z, ZAVOREFMEAR D FERECHIE O "l HEMEIZ DU
TITRETHET D,

10-F

absolute(AA)
= =
& N

-

o
L
T

10 100
pump intensity (mJficm?)
2. BELE = O Jh i R K AF
P, O :760nm, A :820nm, @ :
520nm, EHRIIME X 2 DEHL,

(a)

g
=)

Aabsorbance x 1000
w0

-
Lo

N
=)

Aabsorbance x 1000
o

-
o

20 10 intervhl (ps) 10 20

4 3. cis AL & 2 i R 5
(820nm)?D 2 /XL ZFHBE (FAL),
SRRITAR > 7o B EAERE .,
FERITETVERICLD T 1 v
N DFER, R TV AR O
I (@)*=1ps, (b) *=20ps

1] Y. Ishibashi, et al., Phys. Chem. Chem. Phys., 11, 2640 (2009).

2] M. Fuyuki, K. Furuta and A. Wada, Chem. Phys. Lett., 511, 45 (2011).

3] M. R. V. Sahyun and N. Serpone, J. Phys. Chem. A, 101, 9877 (1997).

4] J. P. Fouassier, D. J. Lougnot and J. Faure, Opt. Commun., 18, 263 (1976).

5] Y. H. Meyer, M. Pittman and P. Plaza, J. Photochem. Photobiol. A-Chem., 114, 1 (1998).
6] W. Holzer, et al., J. Photochem. Photobiol. B-Biol., 47, 155 (1998).
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Construction and application of femtosecond time-resolved

infrared multichannel spectrometer with tunable pump pulses
(Graduate School of Science and Engineering, Saitama Univ)
Akihiko Suzuki, Akira Sakamoto

[Fal] By RO T & 44 F 7 AT 218 H % RIS 2 Tk
& LT, BRI -« T~ BT E b THETH D, ARG kL T~
YO HIEIT B WIZHAR 72 BURIZH D05, RIMRILA R MAb T TIED 2
EDREEL W FIRENCB T A b 2. Bl AX, RO ERERE A b O min
S FREDHEEREIZIL, R MRN D IED TR LV L TS, E£72, RIL
BT ~ 2 B HART, SRR D & O IR E O E & 72 0 12
SN Z ERRIEARAFEDREN /3 FHEEICE T 2 BN R RE 5202 L L, W
< OMDETEILTND.

KIS CRUWEZAT o 72 7 = A NPT DO RE 3R IRAN 3 I AT M2 BN T, BITE
TIE, O IRLBOEWKHZLL ED) 7 = 5 NPF 2 W7 7 4 7 A HMiER A2 L —
=W N T2 I R 53 R ARSI E SE B S BRI > TN DL BRA IR AT L3
WE SN TWDED, R IR A7 MV ERIET 5 &9 1T, b JiEn
2V AT L D1o1E, FEERutherford Appleton Laboratory? Greetham & 23 AR L 7= 2
[11THAHD. WHiE, #BYIKLUEKREI kHZO 7 = 5 bRFZ V7 7 A 7 g >
AT LERNT2EON/NT X MY v 7 ¥EiE# (OPA) ZihiE L, —J7DOPANL D H
N2 W RS 5 2 & T200~2800 nmiZi - o TR AR R I a3 E S8,
H ) —FHDOPANLD Y T FNANET A KT —HOEFEIHEAEIZL - T, FEFITILH
72 7 = b FEYIRA L 2 AR S, FDT = A MRS UL 2B EDE & B
FRYEITOr T, & BIZEEPE 22012001 T2 RDOMCT T L A M 235y eds 2 v C 5
RO PWEGEIR TR L. 2L 91 oDOMCTT LA fitigsz ATt L, &
BHLIRE A SBHABETEV R T HZ L HIiTo TS, 2O XL T, 1LEOHIE
TIEFITIROIEFER (500 cm™ D) 2 W R—F 5 2T L& 8ELE. £7-, ERD S
N—TIZBNTH, I ROKHES 2] TROEME S [3], LERNSLKROFE S [4],
WHELTROAR G (5175, MCTT LA f#sa W T2 Ll B ORFH 53 7R o4
W E HE T 2 BUE L T B,

—77, H’xr DTN —TFTIIINETIZ, VappF& o477 4 7 HARESR A
THART AN w734 RS ERR L, TOY 7D ETA KT —NHT
DEBWREIZLY, a2 2HBT, Zhvx 7 a—7 W B afbi
BRI Ny AT 2 EBUWELTZ[6]. LavL, SWEL 72 & a0 iRt



VAT ATIE, RN a T Z YT A T EAEEESH D OE2E R (R E
388 nm) F 72 1T FIE AL (B K258 nm) O2FEFHD AIZ[RE S CWe., £, Tr—
THRANNE 2B/ UL A TAALT RUIERFIL6 cm™ e Pz, B A T b
NERET D E XL, T —THOWEEE N T A N v 74 - BEESE VTR
ST HMENRH ST, FZTHRAD T NL—TTh, /4G AR O E 287 R
YT HEHERAFRER 7 = A NP SR VT T v RV AT B ORYE
i1 7.

[ZFE] X112, 8RO 7 = A NI ERINV NS AT AOBARK 27T, £
— RE# Er R—7"7 7 A N—L—HF—D%F 2 @ik (SEF) 2> — Nt L7 = A
NOF 2 VT 7 A T EA RS (fs-Ti : Sapphire RGA) DA H H % 2 12431,
FHENNNT A RU v 7 BElE# (OPA) ITEL . — D OPA b D 7 uaH 7
FETA RT3 OF 2 B (SHG) £ 72135 4 &k (FHG) #4885 2
& T, AN RO E AR R I EFRESES. B9 —HD OPA 7
DT TN ET A BT =IO FEA (DFG) IZ LD 7 = & M IR
NAEH/T, ZhaerFua—7%ed5. Tu—Re7 b MRSV ZEERY 2
A — & — (FESEERE 19 cm) TG L, MCT 7 LA BitiEs (64 F v R/ X2 ¥]) T
~YNAVFTF X VBT S T AREDE LS ROEII ETICT L LT, 1 5ok
RCRIFFICHELZENLEZEH VR T E TRV AT LD R —FELE L2 X v
VTS EBIT, MUK LUERE 1kHz O v —7WICx L, Ny T E R T
2 v /X—"TC500 Hz IZZFR L, KRAIZE Z 2 EhEIREE & BREIREDIRIIL D 7% &

B LIZEY, =T hOMk P o
HERNZ=A T HOIO [SErF][Nd:YAG _Er._‘:_‘?PA SHGI[FHG] iﬂ\ﬁ ~1f
RO L ClmE S FHEOIR fs-Ti:|SaEphire RGA l ;-{QPA:- DF G [}, fasySample -

: nm Ge Filter Polychromatar
DRI A7 WA %R T R m &

: whipulse —
WAL 5%, ZOVAT L% LTe | e
RS A iR T~ o 45 e 1k Tt )t -_._....._.._.__[p?E_._.._..:Choppe,mver Sam;le

DIEE & 70 JUTE DS N #E 7 AR
STDOX~w—7 BITSH L,

— A > Z
%%T&%’Jﬁzﬁé 9 2 /)O)ji:'frxbﬁj\% SEfF : E— FRMIILE ™S L F—T 77 45— L—+F—, NIYAG:CW QR4 v FRT TL
F—JYAIGaL—+—, fs-Ti:Sapphire RGA: 7 T L F#F 4 2477« PEEMIEE. OPA:

%B @ Flﬁlj wC O) Ebﬁ%% O) %3 @ E‘y D ié;%:Rr- g‘f,?ﬁ‘ﬁﬁﬁws CEEEREER SHC . HoSiRERELR. FHG . EMmEHESE
ORE LT ZITO) TETHD. K1 7= b NOEERIDMFRI S AT ORI

[&%&3¢Hk] [11G. M. Greetham, P. Burgos, Q. A. Cao, I. P. Clark, P. S.Codd, R. C. Farrow, M. W.
George, M. Kogimtzis, P.Matousek, A. W. Parker, M. R. Pollard, D. A. Robinson, Z.J. Xin, M.
Towrie, Appl. Spectrosc., 64, 1311 (2010)

[2]M. Banno, K. Ohta, and K. Tominaga, Phys. Chem. Chem. Phys. 14, 6359 (2012)

[3]M. Yoshitaka, Y. Okimoto, T. Yoshida, T. Ishikawa, S. Koshihara, and K. Onda, J. Phys. Soc. Jpn.
80, 124711 (2011)

[4) A PRFe, (LmiE, 2HIERE, sy, FIMEH, EmE, ek, Fak 23 FE

H AR N F SRR ZS, p68.

[S1RkR =2, ARER, 4R Eatimes 2009 # 5, 2P035
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1,6-F(n-F 7 FIL)-1,3,5-~FH b U = (n=1,2) DEOCENE « NERIAIEL 0D F 22

(EERE ', BRORBE L %) M G-EEF |, FhsEil |, %k &0 |, BRI %, BURRC!

Fluorescence Properties of 1,6-Di(n-naphthyl)-1,3,5-hexatriene (n = 1,2): Effects of Internal Rotation
(AISTI, Osaka Univ.z) Yoriko Sonoda', Yukihiro Shimoi', Midori Goto', Norimitsu Tohnai’,
Masatoshi Kanesato'
[FF] B 1281 2NEIEERIHGRD TR ER TH 0 = C8-C7-C1-C2
0 | IR EE COHAESE U DRl A £ 9 Frank-Condon R
RED O OREEREFII IR E S BT H R TEHETH
%o AWFIETIL 1,6-V(n-F 7 FV)-1,3,5-~FH h U = (1:
n=1, 2: n=2)(X 1)DEE I OFEAIRIBIC 61T 2 HOtReE 2 o . o-cscrcice
e .. B Py IR = N4 vk B ¢ S faT Y )

thxl L;f;;f/%ﬂ?%ﬁﬁj}()\%fﬁaa X n@%%n&ﬁﬁ{fﬁf%% C@ e 5
1,2 OHESEREOFIE A FIZ Ar-CH (C7-CHEAEAJE D

DPHBEERICE B LTEZ L[], 2®

[EBR] 1, 21377 F 7T REERARAR= T LD
Wittig SIS TEAM L. ML o d OFRERIC LD ke
ftem (1:mp 226°C, 2: mp 253°C) & L CTH7=, TaiRH OWIL -
WIEAAY N UEAESRIE F(10°~10° M), BEAREED 2
AT N VTR bR A M e T A SRR IS B A E L T,

[RER & BR] IR 1 ORI TR RM) £ Y
KIBICRERIAE L, A =2 A7 MABJIIKREDo72(F 1), WIUTT 12— Rig A
7 RIVIEIR, HEIEI O IRENE & 2 R Ul I BHE BIR 1T 72 0 o 72 (1K 2), REARBE 1
FHEBUE TR TS O M (Tl L— o T #IE AT M VIR R AE L2 d o T, dOotE
TALEE(p) & 15 D> B 3RO T2 TN S OBEHU JAE O EH T Z T ke=1.6 x 10's”, k,,=3.4
x 10°s" TH Y | 1 OEHEIREED & DOZhRIN I TR RIGE L — b OTFAEE RE T 5, 2 ORI -
WH AT VT IREIMEE 2% L, IR O O = L F — [ 1400em™ 13 b Y =
DIRFEIREN(veee, Ve WZRHET D (X 2), 14 1L — o THIAT T E 7223, s AT MVidpid
WRAZH HRTF LT2, 2 Tld ke=9.6x10's", k,=4.5x 10"s" B INTZ, ZeBilinTLb

1 (conformer A)

Figure 1. Molecular structures of 1 and 2

TABLE 1. Absorption and Fluorescence Data TABLE 2. Major Geometrical Parameters
LY AS AES o T Ar-CH* LP» LS BLA?
1 in MCH? 374 545 8389 0.046 2.8 1 X-ray® {(X) 141.0 1.448 1.333 0.115
calc® 330 428 6946 (Y)-147.0 1476 1.324 0.152
in the solid state 437 496 2722 0.041 1.0 MP2? (S) 1442 1454 1361 0.093
2 in MCH? 376 453 4521 0.68 7.1 TDHFY (S,) 180.0 1411 1.385 0.026
cale® 340403 4601 2 Xeray 1653 1449 1338 0.112
in the solid state 438 505 3029 0.070 1.0 MP2Y (Sy) 1642 1450 1362 0.088
“Innm. “Incm’. “Inns.  “Methylcyclohexane. TDHF? Sy 180.0 1.408 1.388 0.020

‘Ao TDHF/6-311G**//MP2/6-311G**; Az TDHF/6-311G**

J/TDHF/6-311G** “Torsion angle in degree; 1: 0, 2: @. ”In A; Lg: Averaged single

bond length in triene. Ly: Averaged double bond length.
BLA =Lg-Ly. “(X), (Y): Crystallographically independent two
molecules. “The 6-311G** basis set was used.
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Figure 2. Absorption and
B fluorescence spectra of 1
and 2 in methylcyclohexane
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Figure 3. Absorption, fluore-
scence and fluorescence
excitation spectra of 1 and 2
in the solid state
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Wavelength (nm) Wavelength (nm)

W - AR R & 7R S AR AR 1 T s o T

B TOAATIRIE IR 1 TIEERE., 2 TIEEBREY 7 FLEEE DD, 1, 2 & BAEGIE
PRGNS <L ORFIC 2 DEE AT VIR IRENEE A A L. I & LW BB BIR A R
L72( 3), sl RITIR ST, 1t 1 TaOBEER iR O — 0t TR 1 ns & 722 o7,

1, 2 121% Ar-CH [E#5IZ B L#EEFED conformer 3E X H LA 0, X MM 7> S FEda T 4y
- conformation XV T 4L H A (B DIZEE 41, 113 Ar-CH 2300 Uiv7o s, 21380
NIV 2 & D 2 EDVRSINT(GE 2),

Ab initio :(MP2/6-311G**//MP2/6-311G**) % F\ 7= FEJERBE(Se) D conformer DA%t /L
¥ —FH 225, Boltzmann 73AF & HE L7256, 1 TIX A BEITHFET D82 %)DITKI L, 2
TIEWFE FEH7e AG52 %), B(30 %), C(18 %)M =RIR(300K) THMicdH 5 = & iR &Sz,
A D SylZBT 2 i {bHEE TO Ar-CH 32 VA FHRAEIL X BT 2> & O FERIE & bhigir X
<—HL72(F2), —F. BhEIREE (S)TiX 1,2 & b PmEEN L E L s, bV
T UAROREE I (BLA) IZIEFHI LTz, A-CH Y ORUNKRT vy /lidl, 2 & biC
So (MP2/6-311G**//MP2/6-311G**)IZ kb~ S, (TDHF/6-311G**//TDHF/6-311G**)? J5 3= % /L
F—lEEENE <L S TIHFMEDR L EN L VIHI SN D Z EVRBENT, AT D Se—
St (L) KON S1—=Sy FIET R F—h) DFHRAEITAR P OFRE LV S /L ¥ —Th
B ey M T VEIUSK L 1,2 OR/DPBHRITHI SN TVA(E 1),

PLEX DT 1 Tt iRiE T UVE (Frank-Condon fRHE)—F- i ~® Ar-CH #& 5 D
HRIAlER 2 £ D K& 2R REERRFNANEL & D 28, 2 TILERE - AR EE & & M E 2 22 E b
L1 DRSS/ NS W E TS, 2N 1 & 2 DR OSSO EO TR & &
R HALD, 2 DFECITIEEIRRE T B 2 D3 bkl IR #E TIZ M 22y A-C (Non-Equilibrated
Excited state Rotamers (NEER))HI2k & B 2 AL, ZAUT XV bR R ED T S D,

R TIXPNEEERSE] S 4v, 1 OFIEDIREE T OMEREF & 2 O FEEIRAE C o [RIHRF )3
D EES 720 (1,2 & b FROIGITILECIREE & AP OIS 2 b Db R R & e S LD,

[1]Y. Sonoda, Y. Shimoi, M. Goto, N. Tohnai and M. Kanesato, J. Phys. Chem. A, &1 .
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Development of Femtosecond Pump-Probe

Microspectroscopic System
(Ehime University) Q. Udaka, Y. Ishibashi, T. Asahi

(F]

B ROB R G DT KA1, £ DI ERHELC D KL O A XIRLTIR I 58
SRIFTDHZ ENMOBNTND, WERDT VR IETIZIZ L O5A, aa A RED
f/ﬁ%%l%ﬁ%kbt%%f%@ K-8 2 OFpME 2 EAZERHE L TRy, 20

- B AN A B U TR — D — DD R D Z EDEE L, K
ﬁ Ti%., 7= M Ti: Sapphire HBiRas DA% K E L THW, 7 ~A1 71 2 —
2 — DZER Sy fERe & Y7 v a R O R S AR RE Tl W E & FTRE & 3 5 BAMOE I
%W\ﬁ/xTﬁ%%%b DT AT BOIAVERE Z R L 7=,

[isﬁ]
(ZAEE U - BRSO RN 5 e A7 A OIS 2 7R, HRIZIE T = & MR
Ti: Sapphlre %E‘T)JE (80 MHz, 795 nm, 1 W) ZH W7z, BIRGFOERK T N—T7 I T —
XD =, —HE 7+ b=y 27 7 VREZ LT 7 A =28 L, 500~780 nm
DO RFRMO 7 = A PPAGKERESE, Tu—T7E L THW, N Ktz
4»& Zil o B OFFEREDO Y o —7 %I BMEEO R L 2 X (%60, N.A.: 0.70)
ZEDH TN SRS, O TEEARED S B 9 —JX, BBO fEdIC
i@%**ﬁ&(whm)%%ééﬁ\ﬁyf%kbf%wkoﬁyf%mﬁiﬁﬁ
FAEEZ B T-h, Y0 — 7 L FECHEMEBEICEAL, AL AT

Detector

Optical delay unit
P ‘ Iy BBO crystal

Ti:Sapphire
oscillator

Dichroic
mirror

PC I Detector

‘ Photonic crystal fiber
B 1. BAROEIENI GG AT D ORI



JZEEN Uz, K 2T ATIE, B 3 25 WIS O @ ER IR E N A RETH 5,
BB OEE . L ATEA LT 0 =T RO ZF U L AT,
RN R CEESSMIC L Vb3 5, — 5, Rl o%s, o7 AinG 0k
B ER O L X (x20,N.A.:040) T2 A— kL., #tT 5,

[#ER & EE]

B G IEWR IR E 21T 5 72 DWW TR S, F o uiciE, L—HF—@m#ED
— D2 THD DCM OV A F )V AR AF T K (DMSO) wiRE Wiz, K 2 I
DCM/DMSO IEHRIZ 3B ) B BRI & 620 nm T OI@PEWL T OB L &2 R4, IEDO
[ REIEE R S N 7= A OBPERINE Z1X,. DCM O# A ERHIc L 5 b0 L IfE T
X5, LB BN OB LD KT AT AOFRSREEIZHR 1ps THDH Z &b
Molz, ZORETD 1 73V A BT DR T HOIEEIL 1 pl/pulse & FEFHIZHIDS,
RPL o RN L VRS ENTDHZ LI LV BEAEEYS =0 OR T HEE TR E <
WRT D, EHLESIL XD NADNSRIED HLD B — A28 135 500 nom TH 5
DT, BALEE YL 720 OR > TIHREET 500 wl/em?® TH D, Z OEIZFEAREIEZ %2 F)
H U7 E R DOEPE ISy Yo AT AORIESM & ik U<, ZIEFRBEOHE S 785,
IO X, FHAEESEZMEDT, BIESRODOHIIOZEFNT, HIciEER I
WEEITH ZENAETH D, EHIC, Tu—T7HIZ7=b FPABEEHN TS
DT, WPEWILALT MV ERIET D ENARETH D, N RARRT 4 V¥ —%
WTER L7272 5 7' — 7 R TOMEWINOREFZZRE L, £0T7 — & &4
(ZIEPEWRUL AN SV EFRERE LT, —fl& LT, X312 610~730 nm O #iFH CHIE
L 72 DCM/DMSO &K DIBFEWRIL AT NV ZR~T,

LLEDFERNG . ARWFFETHIFE L7 iE1X. 7 = & M) Ti: Sapphire F#Ran D A%
HAWT, 37 v a5 ffie & Rt FF ol BRI E N fl R Th D, R T,
LB DM IREEZ & O T AR OFEM 2 iR~ U L Ui I L 2 BRI
WIS E DFE R & O TS5,

0.001 L L R I L B 0002 ————F—————T7—
’ Probed at 620 nm 3
0.000 0.000 . - a 5
o 0001 i |
© .0.002 | 8 0.002 1 —0—-5ps g |
c r c Y —A— 5 ps
8 0.003 - 3 —0— 50 ps m/
2 -0.004 30004 - E\ /A i
< -0.005 < - \D/D /
-0.006 -0.006 - A A
-0.007 I
L L L L L L L -0.008 1 L 1 L 1 L 1 . 1 L
4 2 0 2 4 6 8 10 600 630 660 690 720 750
Delay time / ps Wavelength [ nm ]
2. DCM/DMSO ¥EIRIZH 1T it 3. DCM/DMSO &R D FEWLIL

WL DIRFIRIZEAE 18 77 DB RARAFE
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Self-Propelled Motion of Oil Droplets in the Presence of Gemini-type
Cationic Surfactant Containing Carbonate Linkages in the Linker Moiety
(Graduate School of Arts and Sciences, The University of Tokyo' + PRESTO, JST?)

Shingo Miural, Rie Kuroha! , Taisuke Banno!, Taro Toyotal2

[Fe] T4E, FmEiETEAKERICHZ N2 2B, <A 70X —2—H 4 XOMTENE HERE)
TOHERENRNE S, IFEEIRBICB T 20 FHREERO XA T I 7 AL VI BENGER SR
TW5b, ZOBBE, K-SR EIZ 3T D i ik 7 O R — M2 R 5 h & 2 S A5y
T RPN AN D Z ETHERZISND EBXbND, TE b &ICHLIE, R
H OBRE & 1k D COFMNCET 5 £ TORF 21X, &9 A CBREhlE ORI o217 - <
7o, BARMZIE, RNOMEORERE) ORLE—HEE2 R IE 57010, EHEEEFETT, 2
FNICT AT IS Z RO — 8 — BRI D F 4 o R R &, TSRS iR & 5% 1 CAERK
T 27 =AU FEIENA & NEEERETERT D RISRICHEEZMZ 5 &, AT NAEG &R
WA TG R 2 IO RIS TE O A CEhR N Z 6 mME Tzt a@mtLe Y, K
FFECIE, O B CBRENS X DICRIMET 2 £ 5 2SR OMEZ HIEL T, U —Eich
—RF— MEAEATH V= I =8 (T BUKERD) T4 v RimETEEAl 2G12C &a%EHL,
B EAT ST, A—ARF— MNEEGD, HEMERME T TR MR KON REEZ 5T 5 &, 2G12C
=D Ayt O BUKIER I A SR ETEMEA] 2H12 234 5 (Scheme 1), Z D%y
RGN R CHEAT T 5 Z LIk v, 2G12C & 2H12 23 3AF L, BRI /K-l fm <o R m
RN EARL) LS E 5720, MEOH CBBINENET 2 2 03 lffInD, T OhEER L
LT, RREDY v —#EEA UIKSR LW = I =80 F4 v RimiEriAl 8G12 2 A
AUE, 2G12C ORUGHF AT O B CERENC 52 2B LT LN TE D, LKLY, Kb
FOHNEZ, BONEWR Y = I =0 F4 R EiETER 2G12C AW, hfE O B CERE 2 &
HHEL, ZOAD=XLEHLNCTHZ L E LT,

\ g JOL ©/ 0 HO Ol e
S A~ N B /" 0H
CiaHas” 0" 0 CioHzs  -CO2 C12Has
2G12C 2H12
Scheme 1 Hydrolysis and decarbonation of 2G12C
© e
Br B \ ®_
@}\]/W\/\r/l\!
a CqoH
CioHzs 127725

Fig.1 Molecular structure of 8G12



[5£8r] =T, 2G12C /KR E 721% 8G12 KIEHE (180 pL) 12 4-~T' F LA F R X7 )L
T b F@0opul) #Mx, 52 NaOH EEH 1 mM, 10 mM, 100 mM (2725 & 512 NaOH /Ki&E
(20 pL)Z M2 TEHRE 5 L, FEIEMEAIOKIEEZ 30 mM & 72 28 e 2 8L L 7=,
Z DR ORLFEE 20~300 pm O 2 (A ZBMEE E O TBIII L 72, £ ks, &kt %
TR U 72 HEA & 043 & U CH CBREN T 230 288 L, — DLl EOEA 5 um/s L EO#H T
BN DY & 3N U TR ED LigelT 2 RERE] 2 i o0 B CBRENRER] (Motion time) & EF L7z,

[FER & BLE] BRI 2O B CEER ] 4 Tablel (2739, MK A ST 70 WO St
TEPEAR 8G12 77/E F i, NaOH REMNMEL 252 >N Cilio B BT B L7z, —F
2G12C fFAE T TiE, BE@R YR (84)) °8G12 # MWK & v bl B CBREIRIIE < 72
v, NaOH R 10 mM OEEIA (15 43) &7e-o7-, £ 2T, NaOH ¥REIZxHd 5 i
o> B CBRERRE [ 0O A8 1] D 35O 3 BUREN O SRS PR A O R ZEAITIR D b O E RS D T2,
2G12C DMK %88 U7, RS L 72508 2 & FREM Cultitizg L ¢, TH-NMR A-X7 h
I XV RBI O 3T &2 T - 72 L 2 A, NaOH JRE2S 100 mM D412 2G12C 13 30 LI
ISR LT, —J5, NaOH EE2 1 mM OEAIIEIMIGEA 2L EITL T Tz,
NaOH #EE7% 10 mM OBA I R UGS 2G12C 2350 L 20 3% O fiEsR1E 40% TH
STz, 2T 30 mM D 2G12C OIKIIED 0%, 40%, 100%HETT U 7= B S A 24 3 2 R is %
FlofpkE LT, (a)30 mM @ 2G12C, (b)18 mM ¢ 2G12C & 24 mM @ 2H12 DRAEWY,
()60 mM D 2H12 OKIFK 2T L, MKGMIEZ &7 E 912, NaOH Do Y |2 NaBr
AWML C, WiEOB BB 2R 25, (b) D% CHEEO B QBB MK & 72 o 72
(Table 2), Z#u 2G12C & 2H12 RRWICHATFT H Z LIC L - T, MO R miR ) OARE)—
NERMHFSh ZLICksbnEELLND,

UEXY, 2G12C OafUcZFA LT, BEROBISHRE D &, WO B CERE)RHE Z & <
THIENTET, 8GL2 Z Wikl & s 5 2 & T, 2G12C DK R HETe Z L1280V,
2G12C & 2H12 BNHEFTHZ L0, OB CHREORIMLICEE TH L Z L RbhoTo, K
PR RIC LY, LS EFIA LT, BIRMICIEEERIREE 2 (R Lt 2 I O 7= 7250 1
AT AEREETEDL T EDBRINT,

Table 1 Motion time of self propelled oil droplets Table 2 Motion time of
in the presence of 2G12C or 8G12 self propelled oil droplets
surfactant NAOH — mofion fime rate of hydrolysis™ in the presence of 10 mM-N’leF
(mM) (min) (%) motion time
] 7 0 surfactant (min)
2G12Cc 10 15 40 30 mM-2G12C(a) 23
100 3 100 18 mM-2G12C 10
| 7 - +24 mM-2H12 (b)
8G12 10 A - 60 mM-2H12 (¢) 20
100 0 -

*20 min after preparation

1) T.Banno, R.Kuroha, T.Toyota, Langmuir, 2012 ,28,1190-1195
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(PpERBeEl)  Hik 75, ARA &KRES, K7 7%
Hydration over hydrophilic and hydrophobic groups coexisting on a surface

(Graduate School of Science, Kobe Univ.) Takumi Hiasa, Kenjiro Kimura, and Hiroshi Onishi

(/7]
[ SR T DWR AR oy FIX B R R O B 4 R < = TSR L, S CRELT 284 i)
P KONEICEER2TFHEZ LTS E0nbilTWa, FRCAmEICIK T 5 KOMEIX, &8
BRI &ET DM T OMEEREN « AL FOBEEORBL L BEHEICEbo TS L &
. T OBERR A 1 = X LAOMRINIIRKE RBELAFELN TN D,

AR TIIERREEREEOHEE, F-RATOEREOMERENZ 5 LIEREOKD
MERRIZED LI IR L TWLONEH—0F Ay — LV THET L 2B LT,
Tx T Tle, K A XOENKR R[] % i % 72 Sof i o J8 I 502850 07 Koo 7 [ ) BEf 85
(FM-AFM) 2 X 0 IEIRFH OB 1Z72 5 < HEAER ) 2 BREHLE OB E L TR &I
T2 (K1) Z&T, H—OBUKEREERN S22 5 By 1 EICHI AT 2 K O & ff T L |
KB AR & KT & ORI DOKEREA DR
HCOKDHERREERLTVB s 4
TRET AR EE TS, [2] AFZETIL,
G AN RN EATIC AR D X 9O IR\ TR
I LIKEEIE & 7V X VEHR & ISR T
T 22 ENMLNTND AN T h~F
Y/ =0 B EAMBALE S TIR[3] 2 F U,

BRI BRSO L oD TINS5 ERATRA )
L RREOKOEERICE LT 2 1: B0 BEMEE X 2 kR EFH O

= = )/4:'\\0
& T % S

[5=8]

~ AN EIZZEZ Ry VR SR LY 10 uM O AV R oasF Y ) — L IKEIR
W2 10 piRIES D Z 2L, B OMBALHE S 7 (SAM) Z/ER L7=, Z® SAM % 50
mM @ KCl KIAEERTICB X £mER S LOBmENTO S (B 7 N ShiedsiE L
7=,



[RRLEE]

B4 21350 mM O KCUKEHE T CTHRG L7z AL h
T hnFY ) VS TEOREIBIRE TH D,
BAITEIR OB AR BIE S o, HADOR IR
13nm EAVH T hAaFH ) — LDy R E—
LTEY, REIFATIC L2305 L 7= B4y 1
EEMRLTNDEEZDBND,

S HICZOREIZIBVT, SAM OEMEIZHR LT
TEE 7 Wi CHREHTIZZ & < NSNS T 5
7 MMoAaRE LTE(K 3 (@), K3 IRl
JERe 7 DA O FIEICBAN TV SRR IS
B2 ek, BREE & BB I & O ] D FR VA
TER 12 Kk LT Y . SAM DK i D W' % X e
LTW5, (b) OB TIXAMHR T -k T&
AHZIEVIE D DOV 5 Wi &
AV ETABERL TN D, ZOSD%E ' =
IR T ORI HIE LTS &% 2 Gemmaon "y TR
BB, ik FIORMEIR O M2 AT l l
LT F A — o F a5 2 &ITxtis l
FTBLOEEZD L, ALFA—AHT P S“”a"e;
Tl o THAS TR L TV 5 ET L subetrate
LTWARWEBNFEET D2 & ame L
THBY ., KT ORIENLED KEEFEDE &
B LTV E LD L FRL TS, HEt
eI DOIRREMN FHNC R F T B A B E L,
KRB - TGO IRE 2 et
42,

X2 : 50 mM KCl K&K THRE L7
AT T N ~FH ) — VHES O
R, A=0.2nm, Af=+ 900 Hz

(@)

+450 Hz

Surface

X 3:(a) AP 7 N oA ilE OBERE X,

(2% X ]
[1] T. Fukuma et al., Appl. Phys. Lett. 86
(2005) 193108.
[2] T. Hiasa et al., Phys. Chem. Chem. Phys.
14 (2012) 8419.
[3] Y.-F. Liu et al., Nanotechnology 19 (2008)
065609.

(b) 50 mM KCl KK & AT 7 h~FH ) —
v SAM & OFREIZE T DAY 7 b,
BRI T NS B S 7 b OZETHASHERR T & 72 4L
& UKD FORIEVR TR SN AHAE) AT
PHATRLTWD, FEMIE SAM £KE DK%
HobLTWND,
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MCM-41 NDKDIR-TREER & 4 A F X 7 A0 "H NMR AT X 5 fighr
(BIRKBE - BER Y, R ILEEK - B %)
B AGE, | P JiRE— ! KBRS, FEHE |, KBTI, A
Liquid-liquid Transition and Dynamics of Water in MCM-41 as Studied by “H NMR
(Kanazawa University', Okayama University of Science”)
Tatsuya Miyatoul, Kouichi Sazanamil, Ryutaro Ohashil, Tomonori Idal,
Motohiro Mizuno', Shigeharu Kittaka®

05

1 HRR RE 00 7K il SUE 77 BA b C i IR 0 @ 5 B (HDL)AE & ARIR A O AR B 5 {4 (LDL)AH
DO TEBEZ 7T 2 & DNFHEBEERL E DRB STV B[], BEAEALLF Tldkix HDL &
LDL OERADLETH D EE 2 5, HDL-LDL AR OER Eom iR ik HDL oK A,
IRl LDL BEEL ORI SN D & PAESNS[2], LavL, Bulk K —ARNEE 5
72812 235-150 K OIRJEGH TIT@BmHEIK & L CREIFET D 2 LM TE 0, £D7-8, Bulk
/K TI% Z @ HDL-LDL [#] DR -iKHAH O FHERAY e Bk 2 [E AT 5 OIXREEToH - 72, Bulk K TIEAR
ATRERIREHPH COMMBEAKDOET L E LT, 2720 OEKIET BRI LRV nm A — &2 — D
FRZZFEPNICEA CiA® VT KNTER 4L, BiA RBFERM T TV 5,

MCM-41 [ TABFLEE D) — 72 1 ot D AN A TR AL % Fr S
DAVR=F ALV A THH, ZNETICMCMAT WD e b
KIEANTHHF A ma—iE LY | RE, 220K 4 0 eenypopuae
I CHREFIIRE M O R R AFER EIR T VFT B b
Arthenius B~ £ Z5LF 5 = & 2SS SR TUNB[3], Fig, o st L L
1 12 MCM-41 T DK Dm AN 1R C D DSC HIlE DRE R4 iR
A~ L72[4], ARFLN DK OBRE(214 K)IZHNZ T 230-235K  Fig. 1 DSC curve of water confined
(I HIL OO B DT O K OB N BI S vz, 7= igm;\g%rjl[ﬁ;“nm at  decreasing
228 K A CTHLR & L7 B E 13K OIR-IR SR L2 R
T2EEZLNTVD, ABFETITEARTIRE (228 K) 1L TO MCM-41 WDKK DX A 5
27 ADFALOFEME "H NMR £ % AV CTRNT T 5 2 & TRDIK-IREER & Ky T DX AF 27 A
DOERICOWTHOLNZT A Z L2 AL T 5,

freezing/
extl. water

[ FHx]

AFLEEDHT 2 5 2 FFHO MCM-41 [IZHOWTHIEZIT - 72, ARt ORIFLARIZZE N ZE T 2.4 nm, 2.0
nm THh5, AWEHIMLTICEKEZZRITH- L, BRIOBABFEL TS SDE V-, *H
NMR O#7E 1% JEOL ECA 300 % FV>, g JE 3 % 45.282 MHz T4T > 72, 2HNMR A2 kLD
ENIZPI = 2 —iEE e, 227 MV ORGE TiE Bulk OKIZHRT HEFZED RS 729
WZEIRNRIE L A2 O T (FF B RER 0.5 s), IREEZLHEILEIR A G 173 K O EE FiFH CRER 7 m) &
SRS MO ST o7z, £, TR S OFRRERE(Cooling )12 2 T, 218 K THiaiKZ —JE
BE ST 258 K ETHIE L, & 225 ORRRNAIE(Cooling 2) 21T - 72,



[FER LB

Fig. 2 {2 MCM-41(2.4nm) (ZHL Y A £ 7= D EAKD *H NMR
AT SVOWREB AR LT, A7 bUEy v —T ek 263K
Gyl T a— RGO 2 AT bivle, 7w — R7REsy
(X DUABFAE AAE RIS X0 IRIE L L 725 FEB DK S D
EHEICHkT 5, Fig. 2 FUTHGERE TIEB O 72\ I5E O DR
MWAEEAIZEY 7a—NMu LAY MAVREE R LT, 7
1 — a5y OEIEIE DSC THIM S NI MIALN DK DB 203 K
IREQI4K) LY BRI CHEFITHM L7z, v — 77220
PURG~-FH FAEF (9 200 kHz) X 0 %82 5 [mldisiESh 4 L C
WBKFFICHET S, 214K LV bR TIE MCM-41 fifL 173K )

WO KGN EH RERER 2 LT\ D Z &R ghoT, 200 100 ‘(kI(éIz)‘ 00 -200

AN DD Y =T IR & R L YR Fig. 2 Temperature dependence of *H NMR
T7 4T 147 L, Fig. 3@)IZZDEZHEDIE  spectrum of heavy water in MCM-41(2.4nm)
EEA(LA . Fig 3O EEEOREELE ZhEh at increasing temperature.

IR LTe B IR X 228 K D5 58 % 1 1B
L7z, Fig. 3 FIUTEHR T DSC IZFBWTHIH =
T BB DIRFE (228 K) & 7~ L7z,

HALN O KO -RIEBIZIER T 5729018,
Cooling 2 OWE TITKIE T D DK E H © )
U i &472, Cooling 1 & Cooling 2 DEDE
TREDZTZ O AEOKICHKT HEE R
5315, Cooling 2 Tl 233-228 K DO THI 20 %

233K
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OREEREOR MM ShE, cogmsn ®p 7
7oA = 8 EE DI 1T 58 FE 7K Dy DARES BE K ~HiR roc Cooling 1

B2 o L CHRRES BN LRIFLIN D & — B K I fﬁﬁﬁz
SIRPERENT- D EEZ BND,
Cooling 2 Tl 258-233 K O] CRE{K FIZfE
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UVBRIB M LTz, ZAURIR-IREE R IR S 123 < i i ]
A BIcon T, DT ARHEE O R L 7RI S
DEIE DB UKLy TOMEIS 0 %A1 72 2007220720 26028000
SlelebEBEZbND, Fig. 3 Temperature dependence of (a) signal intensity

and (b) full width half maximum (FWHM) of sharp
components in ’H NMR spectrum of MCM-41(2.4nm).
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