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1Pa071 Particular Structural and Spectroscopic Properties
in Distorted Coordination Compounds
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¢ Meisei University, Department of Chemistry, 2-1-1 Hodokubo, Hino 191-8506, Tokyo

The mixed ligand complexes with diamine and diketonato ligands and various peripheral
substituents have interesting stereochemistries and may display chromotropic phenomena. The
present study represents a continuation of our interest for structural features of such systems.
Newly synthesized nickel complexes having different chelate ligand types (saturate diamine or
aromatic di-imine-AA, [-diketonato-dike, nitrite) are interesting study cases for geometries
strongly deviated from regular octahedron pattern (fig.1). The [Ni(AA)(dike)(NO;)] complexes
are also structural prototypes with respect of peculiar coordination features of nitrite anion. In
spite of its small bite angle the Natural Bond Orbital analysis(NBO) based on DFT-b3lyp

calculations revealed, rather surprisingly, only a moderate misdirected lone-pair character.

Fig. 1. Molecular structures of [Ni(tmen)(dbm)(NO,)] (left) and [Ni(bipy)(dbm)(NO5)] (right).Ortep view.
In center, summary of crystallographic data for the three chelates in [Ni(tmen)(dbm)(NO,)]

In turn, the diketonato coordinating lone pairs are bent with ~10° inward of the ring, while a
significant coordinative role of outer lone pairs is detected, as shown in table 1(where A; and
denotes the coordinating respectively the secondary lone pairs). An examination of principles of
NBO donor-acceptor analysis suggests a closer similarity to the perturbational Ligand Field
Models of Angular Overlap type (AOM). Observing then the utility of NBO concepts in the
spectroscopy of transition metal complexes, one may conclude from this point of view the
validity of rather disputed AOM increments dealing with misdirected lone pair parameterization.

The NBO analysis of lone pairs showed nonstandard composition with respect of hybridization
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scheme suggested by chemical intuition. The Natural Resonance Theory (NRT) applied to
diketonato ligands revealed that in the complex the aromaticity increases, the weight of the two
keto-enolato resonances being close to 40%, as compared to free ionized ligand where these
retain only 22%, in favor of diketo-carbanion resonance having almost 30%. The resonance
structure approach may be regarded as a new kind of proof for the relevance in
diketonato-chelates of the non-aditive Ligand Field ingredient known as Phase Coupling effect.

Table 1. The NBO Donor-Acceptor perturbation energy analysis (kcal/mol) and NHO composition of
donors (D1 and D2) for each chelate DD in the discussed complex.

AE,(D-A)(em™)  s%(D1) p%(D1) s%(D2) p%(D2)

A N (tmen) 147.59 18.64 81.36 18.24 81.76
2 O (NOy) 194.47 9.93 90.07 9.5 90.5
%2 O (NOy) 61.09 66.81 33.19 67.97 32.03
1 O (dbm) 219.49 13.28 86.72 14.42 85.58
%2 O (dbm) 68.75 45.73 5427 45.41 54.59

The Ligand Field (or AOM) approach of the electronic spectra of asymmetric
complexes is difficult due to the over-parameterization problems to the impossibility to predict in
advance the order of spectral terms (after splitting of the T, E degenerate states). At this point, the
calculations (CASSCF, NBO) are helpful to decide orbital types, shapes and ordering.

25
{1 a)

2.0
1.5 \\_/

1.0

arbitrary units

0.5

0.0 T T
10 20 30

kK
Fig. 2. Electronic spectrum of [Ni(tmen)(dbm)(NO,)] (a) and orbital assignment for the first transition (b)

The computed spectra reproduce well a ligand field regime, eventough there are differences
about 1000-2100 cm! with respect of experimental bands. The electron population on each
excited states offer a meaningful understanding of their nature. Thus, the lowest transition in
spectrum(fig.2a) is practically an electron jump between the orbitals with # and e formal origin,
oriented as shown in fig.2b. The polarized spectra on various different crystal faces were
recorded and rationalized in the key of significant asymmetry of the complex. The variation of

the absorption with respect of crystal orientation is directly visible in slight changes of the color.
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BTHEZEF ¥ U N—NT T4 —H A, L—HF— LR R ST, REDSTE2 LR/
AWK - TEZERI S FE—LE LTEAL, NREMPI @2 CTlA A1k, ElkL=
BFF AT, U =T RASTREEVE B Hres (TOF-MS) Ik » CEE®E Lk Lz, 77
JUBRE DB BARTEME . L — W — SR ERIFIEIC OV T, B DS THRIE L7 Xe SliA 42 & bk
Ligimmd D TETHD, 2,3-dimethyl-1,3-butadiene DA A L ALIZ DWW TIRHR7Z5EH 2 X212 7R
T, D3 IE800 nm TIEH T A OEIRRE L FIENN LB T LD THIX7 7 7 A Me
95, L. 1400 nm JhE CTIEBlA Ao B TE b Lo o Tz,

1) H. Harada et al. Chem. Phys. Lett. 342 (2001) 563.
2) H. Harada et al. J. Phys. Chem. in press.
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Xy / Soft Aprtlerture Spatial Filter
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DGS35 Hermonic Separator
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ND Filter \ 7
OPA: TOPAS
T3 Laser System 7
B 7
Vacuum Chamber

OSTNJ/fWG ¢ ‘WU 008

Arranged by Shimada, Motokoshi, and Fujita of ILT

B 1. FR44(1200 nm — 1600 nm )7 LM/ SILADFHE

CH; _
CHS | L 1

1 |

[{]
D=
2
o
~ LD
L= ]

59

[

O

Mw: 8Z.14

1 (nm)

E Butadiene Ca\tion Absorption

I All IH! ﬂ v 800 nm |

* 4 " " L ll‘

i Pt .
|

o e

Ion Signal (a.u.)

m/z

X 2. 1400 nm 2 X% 2,3-dimethyl-1,3-butadiene ® NREMPI TOF-MS



1Pa073 g 2 F L EHEIC B 2 REHE (ER

(B KRE) &AEH

[/7] RO FHEER G TS (2A09) IZBWTIE, MU ATBIT 2 ATFAED

WHS[EES (torsion) FHEEE— R TH D S1-SoBBEND /N RE—fFlICH> T
OEEMAMER OB Z R L [1], SEIXENLANOREE— REEH oD,
BARB 7253 F D BRI 2 A7 NAOT =2 Z B0 L TEILS OIREGIEIC DN
Tih~%, Bih, WELEFREFK L 7= morphing technique % GAUSSIAN (program) (2L %
SR EBR O 1Y T CTEBRANCBIN S A7 ML OIRIEEIT I,

[ 5715] Born-Oppenheimer-type IT{UTHAIVIE, LR 1O ENBIEIE

etk = eyigh (@ P ai @ Pid(p) R, (W)

THZ2LND (1,2 7 OB%ADERIINRT A—2—THV | T 5= x /L F—[HE
AIES ZNDIEFET D, LL, BISN DRI IO OEBUTIHK S W I
ETHD, WEiTeTZoRUHE<  HT BAOE 2 2@ M 31X, VC - TVC iz

TNICEENEDL NS TH D, £9° GAUSSIAN (2 X 0 iR E (staggered, p=n/2;

eclipsed, p=0) IZRA T D ye, @y HRD D, HAITONT 2x2x3 = 12 18 Y O ILJEEIEL

% 1+cos6p T F-SEEAL7-% D2 morphing technique (2325 < K (1) kb, LU

FEDOFEMITEEBY THh Y | o TEICIT o fElewn, {@), p I EOEMEE B L

TMSG IZOWTHOBELER LDIFRIIRATRETH D Z & 03D

[ER] NMP IZOWTOARRET D, GAUSSIAN IZ L W kD Z L3 5noT
(1) So RAEEDLEREE L aEIX TN Es L e THD Z LR TE T,
(2) S1 IRFEIX 8s «— n& SN THRIENo* « ALV WU THD Z ENMERTE - ¢ §F
2 2sHUED TGN REWVENTEH SWD, ATV (top) DIRBYDIEMENTEH
B (frame) ODZN LV KRENVWZ LERBRLTWDEINLTHD,

(3) So IREETOILUEIREN D p (KLFMEIZ OV IR D S EH &5 (TABLE 1) ¢

Q) top DIEF D EE-H 50%UTIH DEF pf FPED K Z W,

G) *T2IEE T R F—Dpl K FEIIAR Y KX <72V, ZHUE top-frame coupling
(TVC) @ “BfRE LTO” plRfFIEII/INSWZ E2EWR L TW5 (TABLE 1),

(i) #EIE (e) U7-kIFRERE D %5 OFRE % TABLE 1 HIZ#/n T/RT, 2T e'x e”=
a”+a’ +e’[2] EXFFT LD TH D, F5Z CHs rock (bend) @ frame & OFH
HAEA (mixing) MRKEWZ Engnd, —J5 CHystr D HI3FALE e’ ITR 25,

References

[1] N. Kanamaru, Chem. Phys. Lett., 363 (2002) 435.

[2] N. Kanamaru, submitted.

[3] N. Biswas, S. Wategaonker, and J.G. Philis, Chem. Phys., in press.

Acknowledgements are to be announced at the site.
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TABLE 1. Normal Coordinates of NMP (Staggered/left and Eclipsed/right)

description G120 C(b)  cal obs* cal C0 OwGi2  description
F CH str (ring) a’ a1 a’ 3348 3126 3348 a an a’ CHstr(ing) F
F CH str (ring) 3327 3101 3327 CH str (ring) F
T CH str (Me) 3130 2812 3132 (in plane) CHstr Me) T
Ft (ring deform) 1587 1509 1590 (ring deform) FT
Tf umbrella 1496 1447 1497 umbrella TF
Ft  (CH bend) 1479 13983 1484 (CH bend) Ft
Ft  (CH bend) 1351 1288 1352 (CH bend) Ft
Ft  CHbend 1137 1083 1140 CH bend Ft
F CH bend 1119 1058 1119 CH bend F
F (CH bend) 1001 9253 1001 (CH bend) F
Tf N-CHs str 682 6693 681 N-CHs str Tf
F CH str (ring) a” b a” 3338 3130 3339 a b a” CHstr(ing) F
F CH str (ring) 3319 3103 3319 CH str (ring) F
T CH str Me)  (in plane)  3249* 2943 3252#  (inplane) CHstr(Me) T
F¢ ring deform 1586 1544 1586 ring deform  F¢
T CHz bend 1574# 1577# CH: bend T
Tf  (CHsbend) 1477 13883 1472 (CHsbend)  TF
Ft  CHbend 1323 1232 1323 CH bend Ft
FT  CH bend 1136#2  (11003)  1134#2 CH bend Ft
FT  CH bend 1091#2 1043 1091#72 CH bend FT
F ring deform 888 8773 888 ring deform F
Tf  N-CHsbend 359 3543 362 N-CHsbend  Tf
F CH bend a’ a2 a’ 798 858 796 a” a a2’ CHbend F
F CH bend 633 688 630 CH bend F
F ring deform (o0 o plane) 579 576 (oo plane) ring deform F
T CHstr Me) a” b a’ 3223% 2907 3221% a” b a” CHstr(Me) T
T CHz bend 1546# 1540# CHz bend Tf
T CHs rock (ooplane) 1174%# 11003  1172* (oo plane) CHsrock T
F CH bend 763 8203 760 CH bend F
F CH bend 714 7183 712 CH bend F
Ft N inversion 604 6073 603 N inversion Ft
Tf N-CHsbend 188 1903 201 N-CHsbend Tf
T torsion - 104 -98 - torsion T

B 21X TF, Tf, T£ T 1% t ~D f OFS-NIERE > TIT< 2 EZ2RLTWD,

*3 Biswas % Ot F(disp. fluor.) [3] &' IR & Raman,



1Pa074 g, D,y 7o R MR T L AR

CRELAREE)  Odpkfer, /MGERE, ot —

[F] ZAvE TICEAWIFEETIX, Hy £7213 D, /0 F O @bk O = %L F— YRGS KO
FEFALEIRIC BT D2 2ef A T o C& 7o, RBFETIX, FBEREL LTALR TS Ho B LW
D, 551 @ R'TI R HE % i 44— T 1 — E L0312 & 0 J5hiEd L, LIF(Laser Induced Fluorescence) % 4
HT5Z2 LT, 2oFEMEZEFENET S22 HMNE L, ZRETIZ RIREOHFMICET H#lt
BiE 0, £, BONTE AT M b AREREN = R L X —TEARE L. LAET Crosswhite
5 NTE o THRE STV AME L bk » 3 LT,

[51E] Ho B LD, 55+ D EEJEIREE XlZgE Rng'iﬁiﬁEii & HIZ gerade XFMEEH T D720, £
DOEO—HTBBHIIEEH TH D, TORDAMETIE, K 1ITRTEIICR « CT, « X'z, &
V9 ungerade RIFRMEZ AT 5 CTLRFEZ M L7- ZBHLBELZEA L-, C <« X123, Xe b
L <X Kr ZIEREVE & U7 S DR G FR 12 L 0 B84 S e - imsssot, R «— CIlTidnl
REFEL—F—H 2 W, ZEER L7 2 DOEZEF v L A— 2 S8, —FI2I3EH
B Z M F I B RO D, 2V AT =y b LTEH S, NdYAG L—H%—JihE o 3
BOEHE L —F =05 o (~ 250 nm: ~ 500 nm D4 BBO fitidh &2 W25 2 S DR AL L0 A&
#a. b L < 13~ 667 nm D% KDP ##dbds & OVBBO #ifdh &2 AW T2 45 3 @ il s 41 X 0 254, an(~
645 nm), w(~610nm)E1F7=, ZD 5 baoy & o FREEIF) - ZZROICERTL U ATENR L, FER
TEHE T v o N—IZAS 5 2 & C, MR 201 + ox(~ 96 nm) & FEA S W7z, Z 0 L R
RREH NS 0y 7SV AZERT Hy B8 XDy T v o N—NICHINT 2 2 & C R REZ K L7,
Z ORPREA LT8O A LB S CRIE L, ZOESMEORMA(LE 4 n 2 a—7 Citsk
L7, E70, AL — P — O R EZ, FRFICBI L3 v ROERR A< ML E2BR LT
1Folze B, L—HF—DNEEITF 0.07cm™ Th 5,

130000 = ]
120000 =4
110000 =
§ 100000 2
peg c
by ]
£ < R (v=4,J=2
= II (v= 3 =
& 90000 < 3 )
80000 - 2 =
. 2 1=422ns
c
i)
£
400004 Aol o o oo o w
|
X1zg*
0 -
L] T L] L]
0 1 2 3 4 T T T T T T T )
INTERNUCLEAR DISTANCE(A) 0 100 0 n 0
Time (ns)

X1 DyRT vy —T 2w ORFRZE L
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[FER L EL] K2R LD, DyDv=4,J=2CBJ5HNBETH Y, —ROBAIERM
ﬁ?i<74y%éﬂkoH%_LTRW=QL4—ZJ=1—@%%COVT\ﬁ%@%gfﬁ
WHFMEPRET DI ENTEI(EF), e LT,

(1) v=0TIEX, 50~60ns &72 0 fMOIRENHELL & Lb~T 10 ns BFHFMITEV, £/, v=0,J=2
DI R, 7S D#HEZBITE | FMiL R, ORGSR L KET o7,

(2) v=4,6 ICBILTIE, 40~50ns CTHEERZERIIA ONRDo7203, v=51CB L TiE, JE< 7
HIZONTHMIEL 2o TN D,

(3) v="7 OHENFMITMRGRZ R,

(4) FEIEDIHE S TR WEHRHERL (FR ) 1X, FMm LV, ZAud, ATIAEREIC X 230t
DWW ThH D LFIRTE D,

R(v=4,5 DB LTiE, CRRERE & B'S, (v=21)RERB O NERETE L LONH 5,

TNHOHEfEZ HEET 5 & | WE ORICITRRERPE 28 2 CRMEM L ZR N 54172, Crosswhite

5DHZ TS CIRREL BIRIEOEEICIIEN H D b D L HEER S H, HEHah O RIG R Ik 1T

PEE HOETHRAERNT TH S5, H IZB L THIEFMNEZIT> TV 5D,

# 1 RAREOFNFHM (ns)

R'TIy J=1 J=2 J=3 J=4
v=0 60.4+1.6 53.1%1.2 58.6+1.6

v=1 48.3+0.6 48.1+1.4 48.6%0.6 51.6%0.1
v=4 38.11.0 422+0.5 432+238 49713
V=S5 44.0%0.3 33.6*1.6 18.0+0.6 8.6+2.6%
V=6 41.6%0.2 38.20.7 52.0+0.1

v="7 9.1£0.7* 8.9+0.4

R'TL, J=2

v=0 61.9%0.1

D R.S. Freund, J.A. Schiavone, and H.M. Crosswhite, J. Phys. Chem. Ref. Data 14, 235 (1985)



1Pa075

o_
o l l
C(sp?)-0
o- non planar
non planar
FA
SVL
o-FA S S
Ar, Ne
Nd*: YAG
LIF
LIF
SvVL
1(a) oFA LIF
planar 0°
SVL
2( O SVL
SVL
B3LYP/6-311G(d,p)
o° trans
LIF
trans o’ 100 cmi*
0] , (i) , (iii)
A SVL
2() )
(i) ©° A SvVL
, (iii) trans 0°
A B
trans

1(b)
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inclined conformer

o-FA as F

, inclined conformer
A inclined conformer  @°

] (a) 0 ex.

T M

| [(b) Band A ex. |

o° (@) Carrier Gas: Ar, 3.0am
Hux: 5x 10° Torr
- Delay Time: 21018

__Jl, L L " L. J“

FluorescenceIntensity / arb. units

(b) Carrier Gas. Ne, 3.0 atm
Hux: 1.2x 10*Torr

_ Delay Time: 430 s : L/\’J \.‘)\jmw
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MRV ATILTERBEKRDOL —H—FRYAILARINL

(RABRAROMEXRHA. AR, (RXRE) KI5 IER

(FIALRZLBEEAHENERLEFFRALARZLSFF IXLF—OEELENT
REE T T RELOBDOBRVNEEERADES, ML D FTHOTH, DEPREE R E
DNEEIY, BALYET LAYALNEASINDZILETHONTWNS, T TR L, ZOHEH
XREBRBREHEBPITLIELEEBEIZ. FFEERHDILARZIL D F benzaldehyde-dg .
p-chlorobenzaldehyde [2DWT . BHFESIVMNDEHDLEE L—HF—FRRYAILARIL
JL(LIP spectrum)Z Si(nm*) . Sy(n ™). R T\(nn " )BE TR EL=, BN E.
FICENLDARINLOFEN NS REFBEREERLETFMERBEMEEOHBEICD
WTCERT D, T UTODEREMT T H=HIZ, GAUSSIANIS KD IERER D F8
BHEEERFTFLEIEEMAELTES

(ERIZBLQVLBRECTHELZABEZN 80°CIZTRSL. 2atm @ Ar KK EEBIZ/NL R
JRALISELRHICEHLTBE RSN E R L, Nd* YAG l/—*f—b_iﬂi@/\")bxé
&L —4%—(Lambda Physics, SCANMate, AE=0.1cm )M H 1% BBO #& RIZ@E L TEH
e, PIYMNRESIEE, MED FHALRINDIAXIEZ. BRYEELZRAVTIRICE
BELEABSFEFECHREL. L—Y—XTHE®E 100~200us MO FEFFHLTRE
EELHL LY —XORKRERILTRHEARIMEZEH AL,

(EREEVOER]IFig TBEERST YN TO benzaldhyde-dg D S;(nw*) Sy, S,(n 7
V=SB LIP ARIMLERT, 0-0 XURDIEF LWV T IE Lorentzian THY, £ FEIE
FZhZH 6em™' Tem LEHIN-, THEEMERBIYVZASOMRIEE, 0.9ps, 0.8ps

X HL. CNOAEBIRENDREEZRBRLTNDEE ZBS, Bixon & Jortner [Z& NI,
HETHIBRICEVTRARIMNLORRIEE, dark states DREFZE o LHBEERTIER
VOZEDEIZEH TE Y, ZZT, Haarhoff @ BEZIZKY ST EICETE2=EBEOR
EEEEEHITDE0=10cm &AY, CNTEHAWBEROEH o v ZEEHRELZ
B, > T ZEHEDREVHERBEERAENLTEERRE SiINREEZEICHIEE
FETEHEEZDDENDY, COMBEIETHRIZETIRE Y£EERLZ7I0—FhD
XFETLI2EDTHD, &= . h h-d KOBEFEHDDEREIR —THdETHE FHES
fufz Franck-Condon B Fix d BHIZCE>ThEDEFND SBRREEFTH D THIENE M
nad.,

EEOEHES ERERIFE T I 5. p-chlorobenzaldehyde IZDWTHEBZTES T yNEH#
TTSnm*)=Se. Sy(m ") =S BH LIP ARIMLEAIE LT, $,0-0, S,0-0 /N\URIZ
Hiz Lorentz 2 THY., ERIETZFNFH 8cm™', 12cm™ ' THh 5, benzaldehyde—hs DHR 1E A
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Ha6em ' 13cm™! THEITENDIEHBPEARLIC. ERFEAICLIBERERZEZNREXSD
DDFOFBAERLNAEN, FIZ Sy(n nNRENVRIZONTIE, RIBIZOLAEE>TS
Y. COEBRBRIILEAMI D FTHO>TH, BBREMERIC S,—»T BREARXELYE S,—
S, REBE D AN B B REEH BRETHIEERERLTVND, CORFOZ Y LR
T 5. BER F R & LY H F TF B p-bromobenzaldehyde .
2,4-dichlorobenzaldehyde FIZDOWTHEBHNDEBZTWV., MERTEZHEDOTNDIEZATH
B,

S,0-0

374 370 366 362 358 354 350 346 342 338

wavelength/ nm

S,0-0

|

284 283 282 281 280 279

wavelength/ nm

Fig.1 03I benzaldehyde-dg @ LIP ARIKML
J:EQ:SKHH*)‘_SQ\ —FEQ:SQ<7E 7'(*)(_80%%5

1)M. Bixon and J. Jortner, J. Chem. Phys. 48, 715 (1968)
2)P. C. Haarhoff, Mol. Phys. 7, 101 (1963)
3)M. Kiritani et a/, J. Phys. Chem. 98, 11265 (1994)
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BERVIVNRDAFILEBRTULSEUODEFARILIL
—AFIIEOATERT ¥ IL—

GUKBEER » RRKFIERS) OMUIT - IHEH - BHAA - A

[Frim]
FHERICHED LT A FAVEONTIEEER T 3 v bt H5F0OEFIREEZBURIC K4 5 =
EDRH BTV D, o-fluorotoluene & m-fluorotoluene [1] TIXFHEIZFE D A FILE D NERIA]
iR T Y v VOTBIRNE LS Blp o T D, 2L, AL MRFED o8l & A F LD o*
ol & OHAMER (r*—o i) DERTHLEZEX DN TWD, ZOFIORKIZ, N8
VERICHEA LTS AFIEONERRIFEAR T o 2 v MO W TIEEEM AR ZE N e ST\ 5,
LU, ZERIEUEEM D A F NV IEOWNERRERR T > 3 v U OWTOFRIT D v, £ 2 T,
AENE 1-AF AT v FTEU(MA), 2-AF LT FTECMA), 9-AF LT kT
(OMA)D S HRAE & S RBEDNESEIEAR T o o ¥ W DWW THRA L7,
[325k]
HEHY = v MMytiEa O, 3FEDOAF LT v R T7' O S-S, ik a St A~ 27 |k
VLGB AR T MVOREZAT > T, LR AT ML & HE AT R
FIVEI S IRAE L SOIRBED NI EHEHEN IS DWW T DIEME G H Z N TE S, AF KO
2T BEEA 0 OHO—REKTRINLIART v xr (X () ZrabT oo —0
B (K (2) TRAT D & AFAVEONTEREEN K E D, Za BB 2 EEEESH B,
T UV X NWRT A—H—V;, VeHEIRELT,

V(@)=1/2[V,(1-cos38)+V,(1—-cos60)] (1)

p=11111
E

ol ol 0-sn0) o

S BIZ, Sov SIREEF OWERIESEN F OB HIET 27 77 »a v FURTFERFE L,
BHNTZART A BEBLT 00 0 2 00E Lz, £z, BEIEEFERERIC X - TStk
RE D 2 EME IS 2 IR TE L T2,

[R5 R K OB 4]

de 2e

A ‘ 4e exc.

3a,
\

3a,

0Oa, exc,

27400 27500 27600 -300 -250 -200 -150 -100 50 0 50

—f
Wavenumber / cm Wavenumber / cm

Fig. 1. 2MADEFEARIIL Fig. 2. 2MADZERESLARIMIL
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Fig. 112 2MA O A7 FL. Fig. 212 S{IREED 0a;, 4e N REE L T LT
PRI ANR Y MV EIRT, 2MA O AT ML LS HE A MVIZBIl S v
W%E%Eﬂ@mﬁﬁ% SUREEDRERER B=5.2 cm, KT > ¥ v /L 3T A —H—V;=68.8
em’, Ve=0cm', BISQIRAED B=5.65 cm™, V;=320.5cm™, V=0 cm’ Z k& L7=, S, IkHE
& SeIRRETIE A F L EE DO NER IRl A OAARD 60° 94TV D Z & 235 o 7=, Fig3 12 2MA D
AFNILONEEREART vy VRS, £, BENEEEHRBILYP/6-31+G**)IZ L > T
2MA O SIREE T DR ZEME (0=0°1Zxt) Z157- (Fig4d),

I
1% ~ — Sl
5
~ R~
|
* L
2
5300:/\ / N\ /\§
o N4 SO Fig. 4. DMADSKIEDRR EBIE

0° 60° 120° 180° 240° 300° 360°
AFINEDEEH 0

Fig. 3. 2MADAFIILEDRNEBEERRT v )L
SUIRHE L SeIRHETAZAHED 60°T LA B & LT, SPREICEWT S DORFZR 1D 7 #liE &
AFIVIELD i D D n* —o* Ik @7?7—75)%1[5%5
IMA OENFHE AT bz, A TFAIEOWNEIRIRIZ X 5@ AT E A LB TRY,
So REEIZI T 0=0°L 0=60°1CF1F DM ERELOFE R (Figs) 16, 6=60°TiX A F /v
FEOKBIRFET 2 N7 VRO INOKFEIR TR OFERENS WD, KFERFRIT RO
DELLZ EBHEEIND, &K%Tié6_mfﬁ%%®ﬁﬁﬂ%<ﬁb KA D
BT D Z N TREND, 207D, SPREETHE AT AT =000 PELETH
0. SiIRFEL SQIRRED XA F VLD WNHERIRIELEAR T > v v VONFAIE E A EED B0 &R
THIEN D,

Fig. 5. IMADEERELDIEE
(FESEEREITA)

IMA [T DWW T, I e AT RV d | SekRED B=5.85 cm™, V3=0 cm™, Vi=—83.5 cm™
ZUTE LTz, L, SPIREEO N EERYEN 1L, () BIXHBLTE 22, TOHB & LT,
AFNIEOKFBIRAET U P TR VEBO I E SMOKEBRAB OSSR 72 KENEL D Z
L VNIRRT v v E LIRITEDRT oy VTR TE 2L b bt EZ BN

Do

[1] H. Nakai, M. Kawai, Chem. Phys. Lett. 307(1999) 272.
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(S)

Ermolaev

ANS
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Edinburgh FL-900

1viv 0.36[1]

ke, Kisc, Kic,

(RS-:R = Mg, Et)

JASCO U-best 50  Hitachi F-4010
deconvolution

295K

- 4
Me: Et:
(CH)
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l - -
C " /\M " 1 " 1 1
1-NpSMe 2-NpSMe
l - -
2
R%)
§ L
£
C 1 L 1
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l - -
C /4 1 1 1
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2

k =d gt (i=f, is,ic)
ANS
F(er, n)
Stokes
2

(2)

Fer, ) = 2(e-1)(2 +1) ™ — 2(n*-1)(2n*+1) ™

Er

Lippert-Mataga 4) ANS
35 5D ANS S
(CT)
AV = (s e- u g)*(hca®) ™t constant (4)
He Mg
h  Planck
a C
ANS
(0.79[2])
NpOMe 10 100
[3-5]

NpOMe

ANS

3 « 1-NpOMe
2'——;??1?’“—/0*
1
A lal®) aa) o
1 1 1 O | 1 (WA
s []
lg 5 l.
" = 1-NpSMe
:‘ 3 o 2-NpSMe
3 o 0
2 1 1 ID 1 1 1
4 a 1-NpSEt
2-NpSEt
10 0.2 0.4 0.6
"~ Fe,n) '
2
1 ANS S
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S

[1] H. Shizukaand S. Tobita, J. Am. Chem. Soc., 75 (1980) 69109.
[2] T. Suzuki, Y. Kgjii, K. Shibuyaand K. Obi, Chem. Phys., 161 (1992) 447.
[3] S. Iwata, J. Tanakaand S. Nagakura, J. Chem. Phys., 47 (1967) 2203.
[4] C.R. Goldschmit, R. Potashnik and M. Ottolenghi, J. Phys. Chem., 75 (1971) 1025.
[5] B.T. Lim, S. Okajima, A.K. Chandraand E.C. Lim, Chem. Phys. Lett., 79 (1981) 22.

1 Photophysical parametersfor 1- and 2-NpOMe and 1- and 2-NpSR in degassed CH at 295 K.

Sample %/ ns Dy Digc D;c ke Kiso™ ki E>¢
1-NpOMe 24 0.32 0.678 0 13 2.8 <102 60.2
2-NpOMe 13 0.31 0.591 0.10 2.4 45 0.77 62.1
1-NpSMe ~ 0.36 0.015 0.993 0 42 275 <10? 57.3

1-NpSEt 0.29 0.014 0.972 0 48 340 <102 56.8
2-NpSMe 2.0 0.020 0.980 0 1.0 49 <10? 58.7
2-NpSEt 1.3 0.020 0.980 0 16 77 <10? 58.5

a) In10”s™. b)Inkca mol™. c)InMPat 77 K.
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NTELD, RAVIKEEA %Hé%%é?ﬁﬁ/%mnﬁﬁkbf EN, T dd BB
X BB B OB FE Z BIA L 7. BRIIRHESR TH D720, BIVINGRENEE
SFITHARmD T/hE <, L%@T/7 70— 77 E QR RS BT K B EF OB
HINKHETH D, BRAIRAEHE L 2R > T —T0—T M EERHNT, KEERPD Cu™*D
WIE A AMEERSEBNT 2 Z IR LD TH]ET 5.

(EB] M1lchR > =7 0—TJ50NEE

Laser

ERT . ARV AR EERIHOREE Z
HlH 9 5 7212 3 D DIRIET & W 208, _
R T ORATE I L T-45° KN 45°% 73 - TAVER= VI Y
THEC, Theny/o—T(R®ESE [ ==
DIRHEZERET D, NTOF¥ 1 Utz D1 e signal

PD

175 70 (5 56 D IR & BN a8y 72 18] fence
Y5, £
(] & MR8 IcE— 7 RED 1. R T —70—T ) %iE, BS: beam splitter, P1: polarizer,
P2: polarizer, P3: polarizer, HWP: half-waveplate, L1: achromatic
j( % 73:%5/\0 )1/7\ 7&%%@— 5 & ﬁ%g l:l:‘ lens, L2: lens, Al: iris, L3; lens, L4; lens A2; pin hole, SF: spacial
D Fi *ﬁ‘l—‘& U\%?[Er O) jj Hﬁ ﬁ\L{r E]/J filter, PD: photo detector, D1: delay line, SC: stage controller, LIA:
lock-in amplifier, PC: personal computer
CREE SN, WEEREE S EE —a

Wzt d 2, 1550 MIKEMER

dN dN dN
D1, ooy + 9V ?ﬂﬁﬁﬁ42+m?@+ Oof am}
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1(t) = N(t)n(t)op (1)
Er %, KBEFHIZBNWT Cu*DFE D DITIIARMBE DK FNE 1 IEEMRIEALT S8,
KFISEIRIT 2z BOA S ERE L 72 S 280, D, OXEZRT, 800 nm FHTICEHIES NS
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@D IR WIRIN A *E,—T,, BRI X %,
€ a2 29

X 212 0.5M @ CuCly/H,0 IFHRIZ DWW T DRI r
N7 =7 0—TFEEERT, §p=1° &K
Lz BHII3IDDRDMNSE/R5, t=0ps fI
TICBH S NS BENRINE. k<Y
TEIWORERER DRSS & 80 ps FEET
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w1
o
S
S

WETDRVRDTH S, BRENZISEZ. 10 05 00 0s 1o
ATOBTHBICLD O THZEEZLN . e
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TENTE, TOMERIT 1502285 SRS F Tee T
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B 7R B B &R L, 80ps L T 8 ‘
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INSDRDDIRIEZITD DI DK

513, BREF I S P
1) H,0 % HCUH,0 RTRABOERET | o
STre D 2D DRI DWW TIZBRRIE 75 ““k%*“

J > N 0.0
BIIBB S NN 2Tk < R I3 = 1 T L & - o
oz, UEOZENSY TE M KUK time delay/ ps
TEIRDOED T COEEICELDVDAELCEES | m2. 05M © cuclym,0 BiRO A 7—70
Thb, —JiE5.

2) Y7 EARKOETEIARDRDITONTR S THEBEDIKGEEZRNZEZA, =
DDRFEHEHDOREIIR > THOBEICIFIIHA Lz, 2O ENS TS5NDORRFITITELHE
TR 4 KA EDOERDOHFIEFEBRICL D2FSIIE TN TN ENS TXN,

3) o & 1° 0° —-I°EABLSBHEEZIToZEZ A, YT EIBDRDIITDONTIIZE DIRE
MFES, ICHBI L7z, ZOZEEMRADNS. ZORDE Co*DiBME A Th D Z & 5R
B9, —hH., BHTHEIBOBORST| 6| ITKAEL THBD, BE A TIIFHHTER
WZERDN DTz TORDITONWTIIHRIEZDRBIZONW TR Z21T> T\,

4) @E_AMEESITE. BEREN S O G E FIRENOWRIN GRIERI) ., FEHH,
HEREBEO T —F O =R INETE5T 500N H 508, AREWN S OEFE O )
5 Cu* DR THIUE N EFITEERINCILHDTHSZ I ENDN >,

5) B EZE 780nm /N5 900nm X TELEIVZEZ A, RERMIATIZERFESOEE
1358 <720, 900nm il TIXIF & A EBI S 72D 5 72 ZORDWIN AR B IVIZIZ 450nm
FHED 5 BRBEHREBIC L 2WNNBRBISND, LEDOZENSY T EIBORIMT *Ty R
e S EMBEPREAOEERINT, FER (150fs) 13X °T,, KREEITH T 2 /KFEE K D HRED
BHMEERTEMNRBEIND,
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JEITREAC D HZ BE LT LUF OXUTEES S fifr &2k Z 72 o 72[2],

1,5(t) [{k P Hk—; sin(awr) - cos(a)t)j x exp(—d, t)+ exp(- k,ht)}

Ef
e
-
3o
™
7
—_ DY

_ : H a’Tl sin(wr)~ Cos(a)t)J xexp(—d, 1)+ eXp(‘ T e )D

(1 / Tromp )2 + w*

22T, q ki 0,038 K Dt 137
NENI7v—7 4 77 bk
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B OWFEEL ., B L OREEDORE |
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T4 LT, 74T 4TI
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Eal—vaf@Bnashs, o AT AT OREERT,
DT %X 4 1TRT, Z OWRGE BN NSRBI 5
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A3 VR E L SRR E 1Ok o '
D IR RFERL MG BTz, Z ORGSR A mER L | |
(TANC K DFER[B] & e d 5 & SR OHER %:— 1 ]
ETOMEDIE S RN —RITENZ &R b25, — 1A
INODEFOFHFAm L | EEOIRE AR/ & 2 - imerds St T
DRI, % 7= 7 O T ORBEOREFEIZ ST 0“ _
L Ciin T2 TIETH D, 72k Z OWFFEIX, o
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X4 RAH ) —nLHTHELNATE TG
[1]F-Y. Jou and G. R. Freemann, J. Phys. Chenm., population {575 —fl.

81, 909 (1977).

[2]L. Genberg, Q. Bao, S. Gracewski, R. J. D. Miller, Chem. Phys. 131, 81 (1989)

[3]P. K. Walhout, J. C. Alfano, Y. Kimura, C. Silva, P. J. Reid, and P. F. Barbara, Chem. Phys. Lett., 232,
135 (1995).

#£1 AREOHEIZEVESNEEORE FARMERE 2 L—a U Fm

Acoustic TG population TA at Ay 3]
Temp(PS) | 201 (ps) 2o (ps) 273 (ps) [Apr(nm) Ty (ps)  To (ps)
H,0 X <0.1 0.88 - 720 0.31 2.2
MeOH 16 <0.1 7.2 - 660 0.46 5.4
EtOH 15 <0.1 2.5 24 740 0.62 6.9




1Pa081 Cavity Ring-Down Spectroscopic Study of
Wulf-Chappuis Band of Ozone
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1. Introduction

Ozone is a well known molecule. The absorption cross-section of ozone has
already investigated by many researchers. But the absorption cross-section of
Wulf-Chappuis band region is not well established because of the too small
cross-section hardly be determined the correct value by conventional method
and also the O, absorption overlap with in the region 759nm~768nm. There are
only a few reports on the temperature dependence in 759-768 nm. Those
reported results are contradicting. In previous reports absorption cross-section
were not measured by high sensitive methods and spectral resolution were not
enough to remove the effect of O,. Because Cavity Ring-Down Spectroscopy
(CRDS) is high spectral resolution system, one can remove the O, influence
from the gained absorption cross-sections.

So far, the atmospheric temperature has been measured by using planes or
balloons. But this measurement costs much, and moreover it is restricted area
and time. An atmospheric spectrum that is measured by satellite is shown in Fig.
1. If we can subtract ozone contribution from Fig. 1, we can determine the
atmospheric temperature by analyzing O, spectrum with Boltzmann distribution
equation. This calculation provides useful information.

1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2

0 0 ] | | ] |
760 762 764 766 768 770

Wavelength / nm
Fig. 1 NIES 28l 7 — %

at tropopause
120 mbar

Absorbance

2. Experimental
In this work, we determined the absolute value of absorption cross-section of
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ozone at 761.9nm and its temperature dependence by CRDS. We used a dye
laser (LambdaPhysik ScanMate; oxadin750 Dye) pumped by the 532-nm output
of a Nd:YAG laser (Quantel Briliant 8). All experiments were conducted under
the conditions of total pressure 40-50 Torr. The fractional flows of sample gases
were measured and regulated by mass flow controllers (KOFLOC: 3660).
Ozone was produced by a silent discharge in high purity O, (> 99.995%) gas. A
typical concentration of ozone was 10'*-10"> molecules cm™. The total gas
flow rate was kept constant at 1.0 x 10° cm® min™ (STP).

3. Results and Discussion
The absorption cross-section of ozone at 761.9nm was determined as (2.86 +

0.02) X 10 cm” molecule”. We revealed that the absorption cross-section of

ozone in Wulf-Chappuis band increases very slightly as temperature increases.
The results of previous reports and this work are compared in Fig.2. Burkholder
et al. and we reported very close value and temperature dependence. But
Burrows et al. reported different value and tendency.

5.0
45 ® This work
g 2T O Burkholder et al.
S o 0 Burrows et al.
272 40 |
29
oo
5 E
.5 E 35 -
=
B
22 30 ¢
T ’_!/—if/’f/’!
25 //o—//D’M
20 L 1 1 1
200 220 240 260 280 300

Temperature / K

Fig. 2 Temperature dependence of the absorption cross section of ozone at 761.6nm
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5] p- Dimethylamino) benzonitrile (DMABN) &, B4 5t TEFMIELT 5 & HF
NERBERCZECIRERMGESFT, TOBELEMET A FT IV XTOVTHSE
COMBENEINTE, EEREIZOVWTIE, BASNIDOIA Y OFEARY ML
BIEDHER.OAFILTI/EDORER(O) ET T LEICKT HEER(T) DT,
FEFETHSZ LD >TWD, T, EFMBKEICOWTITEAERELIF X
RYBVIZEY, PAFALTI/ESRLELNTWS(7=30") Z EAREBINI=[1],
AHAZE TIL,DMABN D S;<S;, ARY MILICENSEIERBE— FOEHIT S EITKY.
SIKREDBEZRET AL EHME LTz, $¥IC. BADORGIAERRL = DMABN +°
Dimethylanilile DMA) DAY MLELERT 5 LT, BEICHAT HHMLEIFEREZE
5 EEHAT-,

EER]FH U= DMABN BIGLARIE . & A FILT = / D EKFRE#A-d;.—h,d, (-CH,CD,) .
PN BHUA-CN, -"NMe),. DAFILT I/ ED CEBRA-"C,THB. £DMAIZD
WTIEDAFILT I/ EOEKRERE DV-d, ZF V=, RAMEIXIEKFHERT
98%. "C & "N RMiiATIL 99%EETH D, TNENDRERELIAED S, <S5, MEARY b
JWIERITHERESZERNEB 2 LF14 AT UIBEICKYBIE L=,

BR. ZZK) AIE L7 DMBN R ABEBRADARY bILIE, ERFHRE °C EfA
ERERELERIEGEL Oz SO EFRARY MILOBRIRBIBENOAFILT I/
EOHBEICTHELTWAS I EEZRLTLVS, DMABN & ZDEKFZEBRADMERRY
FILERK 1 IZRL =,
Bernstein & [2] D#RE TIEL.
-d; AD S YT E
65.9cm' D/ KB T-IR
BLTW:=, CORREIZLS
&L EGNY FOFEBAENK
LB EHIETT S
EZ% Y . Gordon[3] [FAHf
RTCRESINI-HEIZED
TV ERTSHILE
FRILTI=,

HAab#i-ICRE L4 0 50 100 150 200 250 300

. Spectral Shift / cm™
Do ERWS &L BEKFEELE
1. DMABN & ZDEKFEBRIAD S,y ARY L

lon Intensity
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(2 & BIRENBUE T (X80 10%F2E (B A X137 A 121em™) ERFBEEOh, T AT A
FLTI/EOAMEERIZCLZTAT LYy a3y () THIZEETET D, Fi-.
DMABN-hy A X% kJLIZEEN D 113em” D/ Rid, —d ATl 93em” £ 18WETFL T
WBCEDNLDAFILTE/EOREICED2EDERTBE Lz, BIZ. FEXRTRAE-h,
BATIX, EHTBENBRAIAEZN, TS EEICAFILEORNEEEED T
IWSHEBIZKDLDEHTEL

T3 (BIAIE 77 % 1320m! i ‘ o f—=
DINY |‘)o -195.7201.1

2 12 DMA-hg & DMA-d; @ | o, ool | 2007
BHER NS FLEHE LTz, § ey (o Mg, 4
Weersink i[411%. -d; AD&E = ? T i N
MTRLiznAY REFYSY ©
EIREBL.COEKRIEIZES o 17
IREIBUET (=dy/-hs=0.78) A A 3 /
5 AEIREIDEEE 2 DDA F T T T T

200
Spectral Shift / cm

_ .
NEORBERKI=& 5 L5l B 2. DMA-hs & DMA-d; DEARER X% kL

Lf=. F&lE. 32903cm” D3IE
FBIZHWAUREFYDOUELT AR MLEDAFILT S/ EORNEREERIZK D
JasLyiarv(n)ELTIRELE LT,

LEDHERZRAWT, BEONIIL =TV

H= —Faa—;+(\/2/2)(l—C082r)+(V4/2)(1—COS42') €))
AT HIEITKY ., DAFILTI/ED
SODRTUIXIERELIB], 2T, ¢l
T ZIIVEITT HEERA. F (EREEERE K
(=h/8n’Clgr. lat EEMEME—22 ) THS.
DMABN-h; [IZCDWWTH/ bR ZHE 3 [TRT,
S TIEDAFILTE/EITH 260 CnTHY
0° TOHEEE(X 190cm” THD ERBEL O
NFBERSICKIBEREZFEF—HLTHY.
ARG ML AFILT =/ EOEERICKE S
NTWBHEILERMFITTLS,

k)] [1] Kajimoto et a/., Chem. Phys. Lett., 1% \ /
179, 455 (1991). [2] Grassian et a/., J. Chem. Phys. <100
90, 3994 (1989). [3] Gordon, J. Chem. Phys. 93, 6908 e
(1990). [4] Weersink et a/., J. Chem. Phys. 103,

0530 (1995). [5] Saigusa et a/., J. Chem. Phys. (in o Tz 0w

Torsional angle / deg.

3. DMABN @ S; Bl#s R T > & v )L REDIEER
BEnht=-7nsLyrar (R18R) .

press).
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[Fiw] Fx o7 r—7Tid, PMMA @#fEfice L 2 F—7LERICBWT, ElLrx
X — DA EHIR OB L EE N INRESG DR B E S T A LA RHL TS V, v
Ly Ly E3DODAT LU THERE LTEEMIZ OV TS, PMMA #EHIZB W TIEE
oy fHm o~ —% AR L, =%~ —4pk  HRE A T v 7 RN ES O Y
FBZ WS oTn, L LaEALY MAVOEBSRDFRIIE L L OLOEA L I1TRAR Y | 98
T TIERLS, A7 MO SHMESHKfEEEZ R L TWD, I 512, #EE LEH T
LAl 37y . EL (Electroluminescence) YA 4£ L., L v tER LA DO F
VIO EGHREOEND EL BHORKAELBEREH D EEZX LD, £ 2 TR
TlX, R REIOATF LU 8HZ O L i LA OwE ISk AN EG R 2~
oo TX v —ER - HIREOSISHT D A F L I KA ERE ORI R, A F L SO EK
FEME DB Z FRFT LT,

[8R] SREHIE LY 2 AF L VBT LAY CH,
(PY-PY, PY-3-PY. PY-10-PY) &\ /2, TN LN DRE O ‘

225 X 9 TR LB e PMMA Oy P LR % ‘O O‘
ITO M bicavra—kL, 20O EZ7 VI =7 A(AD

REELELORMERRE Lz, R ~—WEoE X )T O O

#5000 ATh b, ITO LT V= LxEMEL, —F PY—n-PY

AR DA TR E S RN 1.3MVicm EInL, a7 A4 7 n=0, 3. 10

VTRV TERICE 2B BEERL L, EBHICLIE

BRI LT ry b5 2 10 L0 BRI A (I)H3

Y PV FOEHE AN MR, —C—C—%
PY-PY ZE L i =a UvRREMA T v 7'V & 7R HZCOW

12k 0BT b DA BRI k> ORI L7, PY-3-PY & 273

Poly (methy| methacrylate)
PY-10-PY /X Molecular Probe ft L VWA L7ZHDEZFD (PMMA)

FEHWZ, PMMA [ZFIEEIC L » THER L=,

[#55:] 112 PY-10-PY % K—7 L7= PMMA SO BT L 285 DB b (Bt
AR M) EBIEART MVEIRT, RREOREHI BT 28 A7 ML Cidf) 380 nm
=222 L O ) v —mEDNBHI SN D, RENEMNT S22 TH 470 nm (2
V— 7 o7 o — RAREENBHI SN D, ZO7 a— RS T, WRF T S
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H% L RA v FEZATDTHXRL~—NEDHIET
H5, 0.1 mol%DELZH AT FUTE AN
7 MO—BH A2 L THEY, Tk iE
& RIERBED M D7y F 3R DI L - TH| &
EZEINDVa2X VI 7 MZEDHEDOTH D,
—J5. 1. 5. 10 mol% CiEE / ~—H4EIXESHIC
Xt Eh, SREORETIIE L DE /
v —®wIE LY N v TF RO F v~ —HENE
BPIZX0EA L, £430 nm i —7 ZFor L
YINERSHNCEH IR o TR D Z A T DT F v —t
FREEML TS, ZORERIZ, L roEREE
TOfERE XL —FHLTWD,

213 PY-10-PY 10mol% D ZNZidt’—
BT L EGREKFELRL TV D,
430 nm Ti, KEHFIRICIB VT AT/ (XF
IMEZHEVEIMT 5, L, & HICHIINE
Gaissg< 72 B L BB AE T, Alelr 13D
T 5, 488 nm TiE, Ale/lriX 4 WRIZEHHIL T
B+ 2, ELroBoBs TliEES 2N
LTH 2RDIBIFIED I LVE LR DK L,
PY-3-PY TIZ4RDOMEEZBHL TS 2, K
e TRl S 7z PY-10-PY @ 4 Izl Lz
I, SN EG I T DHEN, LD
DFALY L PY3PYDHE—FHLTNDH I L
R LTW5h, £z, PY-10-PY 2BV THW
EL BXBAETHZ L 2BH L7z, PY-3-PY &
PY-10-PY & @ EL 3058 FE L X B ER T C
H5, HIMLEZESO 2 F0REEEBH LT
WAIZHE b BT, Aleller O 4 IR OERIEMEDN
AELHEND T EN EL BAOEALREBRLT
WHEBEZ TS,

[ SCHik]

1)N.Ohta,S Umeuchi et al.,
Chem.Phys.Lett.,279 (1997) 215-222

2) N.Ohta ,H.Kawabata et al.,
Chem.Phys.Lett.,310 (1999) 397-404
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[7] B Lo Tl LT Wndk R OIEREB T2/ T 2680 713, K& RIERE
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1] R. Mizoguchi, K. Onda, S. S. Onda, A. Wada, Rev. Sci. Inst., 74, 2670 (2003)
2] R. Mizoguchi, S. S. Onda, A. Wada, Chem. Phys. Lett., (accepted)
3] MM e, etal, 7 FHEERETHAE 2003
4] B. Walker, H. Port, H. C. Wolf, Chem. Phys., 92, (1985) 177.
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[1] W. Domcke, B. Stock, Abv. Chem. Phys., 100, 1 (1997) 1.0__
[2] Q. Wang, R. W. Schoenlein, L. A. Peteanu, R. A. - 0'8_-
Mathies, C. V. Shank, Science, 266, 422 (1994) % 0.6
[3]1 S. Hahn, G. Stock, J. Phys. Chem. B, 104, 1146 (2000) g 0.4—-
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Chem. Phys. Lett., 369, 525 (2003) 0.0 L™
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HETTHLGAZHWAREN/ NS D L7 4 — Ry 7 LIckERNFig. 1 THh D,
T B DN EER LTSV AR E LT, 60 fRIZh7e b b ST fE5. AFR
JLZ ENFIERIE 7R 50 fs 0§ 0D 230 Z 935 5 L= (Fig. 2),


ohshima
1Pa087


[ . 1 N 1 N . 1 . ] ; ]
50 1.0 =
5 1 Optimized pulse |
z 45 = B . E [
= J | g 0.5 -] N
= =
-E: 40 — - =' ]
< T I £ 00 ' T r
- = : ] : ] : ]
= 35 - — 1.0 = -
= z 4 Unmodulated pulse |
R - o - -
= 2
> 30 5 ] [
D -
a 4 E 0.5 -
25 = =
1 T T I 0.0 T T T T ¥ T
0 20 40 60 -200 -100 (1} 100 200
Generation Time [fs]

Fig. 1. Reduction history of deviation Fig. 2. Temporal intensity profiles of the
from the target signal. optimized and unmodulated pulses.

WA BEI O T 2 fREE L L C, 88 LB IER ] 2 FF o SV A% 4 — 7w R e L
77 4= RNy 7 wliTolc, AR L R DBIERFH DO OIRE DR D (B Z il L. Z D5y
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Fig. 3. Reduction history of the variance of

; Fig. 4. Evolution of the temporal intensity
measured signals from target.

profiles at respective generations.

—J5. BT 5 2 ORISR LT TADPOLE iE4 5 2 &I L 0 @R aE o ke
AL % AT 3 % Z & 23 T % % [POLLIWOG (POLarization Labeled by Interference versus
Wavelength of Only a Glint)], ##7#H ClIERICIRIE DRI OHIEIZ, POLLIWOG i£ZF|H L
eHebbbd TEmT 5.
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