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High Resolution Absorption Spectrum of
Jet-cooled OCS Between 64150 and 65840 cm ~'*
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( Open Laboratory of Bond-selective Chemistry, Chinese Academy of Sciences,
Department of Chemical Physics, University of Science and Technology of China, Hefei 230026 )

Abstract The absorption spectrum of OCS molecules under jet-cooled conditions has been measured between
64150 and 65840 c¢m ' with a highly resolved tunable vacuum ultraviolet ( VUV ) laser ( about 0.2 em™" ),
generated by two-photon resonant four wave mixing process. During the experiment, the VUV intensities prior and
posterior to the OCS absorption were monitored simultaneously in order to increase the sensitivity of absorption
measurement, and the absorption sensitivity Al/I was determined to be 1% . The measured spectrum is essentially
similar to the S( 'S ) photofragment excitation spectrum under similar conditions, indicating that the dissociation to
produce S( 'S ) fragment is the main pathway. The difference between these kinds of spectra, however, implies the
existence of other dissociation channels in addition to the S( 'S ) pathway.
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Fig. 1  Schematic diagram of the experimental set —up
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Fig.2  Demonstration of the noise reduction achieved by dividing P through R

1, 2: The two detector signals of single scan by averaging over 10 laser pulses.

3: The ratio T of P and R. 4: The ratio T of P and R by averaging over 10 scans.
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Fig.3 The absorption spectrum ( solid line ) of jet-cooled
OCS and the Fano line profiles( dotted lines ) which

are fit to the two observed absorption peaks
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Table 1  Results of the Fano profile analysis for the absorption spectrum and PHOFEX spectrum”r of OCS

( the peak position and width derived from the absorption speclrum[ 3

are also shown ).

this work ( Fano profile analysis ) Ref.[ 4 ] ( Fano profile analysis ) Ref.[ 3 ]
Vs
Eg/cm™! I/em™! q Ep/cm™! I'/em™! q U peak center )/cm ™! I'/em™!
0 64753(3)  42.5(6)  -3.8(10) 64750(3) 49(7) -3.5(8) 64704 156
1 65612(3 ) 99(8) -5.5(10)  65608(5) 105( 10 ) -8.1(7) 65561 224
4 B &5 £ % X

TR FH U - e DU 30 YRR 25 431 7= A= 1) ] R L
23 BAMHOE BB — R T S SR 2R 0CS 43
TSI Hh TR FH R IR A 2 sl v S0 RN s o0 BF
HWOG A5 2GR ST AR [ 5k 2K
RIS 56 25 PR YRR B BOR IS SEAS A H], BEAH OCS 4>
TFAEWVFE UL B Fr it 77 3R H o AR AR AR S
BRI VUV 58 B 2R 25% ~35% , H3d i ok
FIE S LG I n] LA A 3 s 6% i 15
M B (75 IR AT o R RS SR B 1% A AR TAER
B, R FH DO TR A0 A i e 4 B TS VUV 0L,
SEA M SRR IR AT LASRAS R A L R A
() VUV IRSOGTE , ITiAS 2007 i TR 34 ae
(1) —SEEAE , SE T T A LA B8 2 ) 2l A

[ 1] Kaoru Yamanouchi, Soji Tsuchiya. J. Phys. B: At. Mol.
Opt. Phys. , 1995, 28: 133

[2] Jolly A, Lemaire J L, Belle-Oudry D, Edwards S,
Malmasson D, Vient A, Rostas F. J. Phys. B: At. Mol.
Opt. Phys. , 1997, 30: 4315

[ 3 ] McCarthy M 1, Vaida V. J. Phys. Chem. , 1988, 92: 5875

[4] Akiyoshi Hishikawa, Kyoko Ohde, Ryuji Itakura, et al. J.
Phys. Chem. A, 1997, 101: 694

[5]LiQF(ZE#E), Wang H( 7E4E ), et al. Chin. J. Chem.
Phys. (fbZ P #R2=4 ), 2005, 18: 298

[ 6 ] Hinnen P C, Stolte S, Hogervorst W, Ubachs W. J. Opt.
Soc. Am. B, 1998, 15: 2620

[ 7 ] Sommavilla M, Hollenstein U, Greetham G M, Merkt F.
J. Phys. B:At. Mol. Opt. Phys. , 2002, 35: 3901





