YAk 2222 4R (Wuli Huaxue Xuebao)
6 Acta Phys. -Chim. Sin., 2006, 22(1):6~10 January

[Article]

www.chem.pku.edu.cn/whxb

Z 1 E BEA"(v'=0) XA’ (V'=0)EHEN ST

Bl E PUR N
(PRRHERAE L IR, BRI MR £ MK S50 (), A8 230026)

TEE  Eid 193 nm M TIRERSF 774 IR EE A 3 CH,). &P R R, o1 —RBEEME - CH,, A AL
AR F0F Fr 2RI 2 6 H 2 (REMPDI AR, 185 & B 155 BRI AR 4k, 158 20020~20070 em™ Y [l
PN Z A SER B Bh A i R I TAPA" (0 =0)—XPA" (0"=0) R I B4 A . G5 6 B ARSI T O
TERLA DU AT AR IR 25 31, S BOGREIEAT T 588 ML sl i), 05 T 40 S50 sl e, theig sl A id
TR FIAA" (0 =0)RESR (1 TR BS F ol 3.3 ps, ELANKH T4 ah i T4

KR LIREL, JHRMEREZG TR, ok, RS
FESES: 0643
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(Hefei National Laboratory for Physical Sciences at the Microscale, Department of Chemical Physics,
University of Science and Technology of China, Hefei 230026, P. R. China)

Abstract The vinyl radical was generated by photolysing methyl vinyl ketone with 193 nm laser, then was excited
and photodissociated by another laser in the 20020~20070 cm™ range. The dissociated H atom fragments were ionized
and detected by (1+1") resonance-enhanced multiphoton ionization(REMPI) process. The rotationally resolved action
spectra of the ZQA”(U ’=O)<—)~(2A’(v”=0) band of the vinyl radical were recorded by monitoring the H* ion intensity with
dissociation laser wavelength. The corresponding assignments were obtained with the aid of ab initio calculations and
spectroscopic simulations, and 40 rotational lines were definitely assigned. Additionally, the predissociative lifetime of

the - C,H; ;XZA”(v '=0) state was 3.3 ps and independent of the rotational levels, which was derived from the linewidth.
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Fig.1 (1+1') REMPI spectra of H atom dissociated

from vinyl radical
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Fig.2 The experimental and simulated rotationally
resolved action spectra of the AA"—XA’
electronic transition of vinyl radical at

different temperatures
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Table 1 Experimental and calculated molecular rotational

constants of vinyl radical

Molecular rotational parameters(cm™)

Energy(eV)
A, By G
XA’ Exp. 7913 1.083 0.949 0.00
Cal. * 7.950 1.082 0.948 0.00
A’A" Exp. 6.173 0.983 0.840 2.48
Cal. * 6.177 0.980 0.843 2.36
Ref. [11] 6.234 0.987 0.852 2.38

 present calculation at B3LYP/6-311+G* level
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Table 2 Assignment of the rotational resolved APA"—XA" spectra of vinyl radical

Transition energy Assignment
(em™ (. K, K)—(, K", K)
20024.42 (3,0,3)—(4,1,3), "P,(4)
20027.27 (2,0,2)—(3,1,2), "P,(3)
20029.86 (1,0,1)=(2,1,1), *P\(2)

20032.20 (0,0,0~(1,1,0), "P.(1)

20032.50 (5,0,5)=(5,1,5), "0\(5)
20033.13 (4,0,4)-(4,1,4), "0\(4)
20033.62 (3,0,3)-(3,1,3), "0\(3)

20033.97 (2,0,2)-(2,1,2), "0\(2)

20034.19 (1,0,1)—=(1,1,1), "0,(1)
20035.43 (4,1,3)-(5,0,5)
20037.76 (3,1,2)-(4,0,4)
20037.80 (2,0,2)-(1,1,0)
20039.11 (3,0,3)-(2,1,1)
20040.09 (2,1,1)=(3,0,3)
20040.19 (4,0,4)-(3,1,2)

20042.29 (1,1,0)-(2,0,2)

20042.51 (5,1,5)—(5,0,5), "Ou(5)
20043.81 (4,1,4)—(4,0,4), "Q\(4)
20044.86 (3,1,3)-(3,0,3), "Qu(3)
20045.65 (2,1,2)-(2,0,2), '0(2)

Transition energy Assignment
(em™) (. K., K~ K", K.)
20046.18 (1,1,1)=(1,0,1), "Qy(1)
20048.39 (1,1,0)—(0,0,0), "R«(0)
20050.24 (2,1,1)—(1,0,1), "R«(1)
20052.00 (3,1,2)—(2,0,2), 'R\(2)
20052.84 (4,2,3)-(4,1,3)

20053.66 (4,1,3)=(3,0,3), "R«(3)

20053.82 (3,2,2)-(3,1,2)
20054.24 (4,2,2)-(4,1,4)
20054.55 (2,2,D)-(2,1,1)
20054.64 (3,2,1)-(3,1,3)
20054.96 (2,2,0)-(2,1,2)
20055.24 (5,1,4)=(4,0,4), 'Ry(4)
20058.75 (2,2,H)-(1,1,1)
20058.88 (2,2,00~(1,1,0), "R\(1)
20060.14 (3,2,1)=(2,1,1), 'R(2)

20060.52 (3.2.2)-(2,1,2)

20061.30 (4,2,2)~(3,1,2), R(3)
20062.03 (4,2,3)-(3,1,3)
20062.25 (52,3)-(4,1,3), "R(4)

200063.44 (5,2,4) - (4,1.4)
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Fig.3 Assignment of the experimental and simulated
rotationally resolved spectra of vinyl radical

The sticks refer to the corresponding rotational level in Table

2 from simulation.
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