Vol 31,Na 11,pp2965-2968
November, 2011

31, 11
2011 11 Spectroscopy and Spectral Analysis
*
’ ’
, 100875
1- s 1-
. DFT B3LYP/6-311++G** 1-
s 1- S-E E-S , S-E , E-S
S-E o CIS S-E s
TDDFT 1- .
, 1= So—>S, s
Herzberg-Teller .
1- 3 ;
: 0657 3 : A DOI: 10. 3964/j issn. 1000-0593(2011)11-2965-04
s ’ 1-
. 1- Herzberg-Teller
, . 1
o 1 s Ar
s s 0. 5 mm (General Valve)
. , Les™ 107! Pa, (600L «s ')
e Controlscan
[2-12]
b o ' H
602~660 532 H
HOMO — LUMO s —s -—.—”“‘mfc—m[__{pm:;’ N VAG laser |
e~ )
S] Sz ’ SO g Sl E
. s S, S, s §
i : :
S, > S, S, Herzberg-Teller z Signa]
(vibronic coupling) sl
, : S, N
S, R ] Vacuum chamber
[9-12] , S— ‘TT
1- ) _[l-McthylnaphthalcncfAr ]
1- . Fig 1 Diagram of the experimental setup
: 2010-12-15, : 2011-04-20
(20673013)
. 1985 , e-mail; wanglufei714@163. com

e-mail: zull@bnu edu cn

(8



2966 31
107" Pa, 0. 7~1 Pa,
(532 nm) Nd = YAG (Continnum,
Surelite 1) (Radiant Dyes, NarrowScan)
s 0.1lem ', DCM(Exiton) ,
301~330 nm , 2
mJ. 10 mm E-S conformer S-E conformer
, d"@ a9
(Hamamasu, CR110) ,
(Tektronics, TBS3032B) ,
Labview . 1=
s 97%,
° Ground state Excited state
Fig 2 Structures of 1-methylnaphthalene optimized by
2 B3LYP/6-311+ + G** (ground state) and CIS/6-
311+ +G* * (first excited state) methods
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Fig 3 Simplified energy-level diagram of 1-methylnaphthalene C 429 423 37 9 44
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Fig 4 Laser induced fluorescence spectrum of 1-methylnaph-
thalene in a supersonic jet expansion
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Laser-Induced Fluorescence of 1-Methylnaphthalene in a Supersonic Jet
Expansion

WANG Lufei, WU Qijun, ZU Li-li*
Department of Chemistry, Beijing Normal University, Beijing 100875, China

Abstract Laser-induced fluorescence excitation spectrum of S,—S, transition of 1-methylnaphthalene was obtained in supersonic
jet condition. Theoretical calculations were conducted to study the geometry and energy of 1-methylnaphthalene at the ground
and first excited state. Geometry optimization for the ground state was performed by DFT/B3LYP methods using 6-311+ +G
(d,p) basis set. CIS/6-311+ +G(d,p) method was used to study the excited state. The excitation spectrum of 1-methylnaph-
thalene was assigned with the help of calculated vibrational frequencies and vertical excitation energies predicted by TDDFT
method. It was found that the oscillator strength of the S;—S, transition was enhanced by substituting a hydrogen atom of naph-

thalene with the methyl group although the Herzberg-Teller vibronic coupling effect still existed.
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