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Abstract Using time-of-flight mass spectroscopy and resonance-enhanced multiphoton ionization (REM-
PI) scheme, the photodissociation of two alkyl bromides (C,HsBr, n-CsH;Br) and bromobenzene (CsHsBr)
near 234 and 267 nm was investigated. The branching ratios N(Br*)/N(Br) of the compounds at two wave-
lengths were measured, and the relationships between the branching ratio and the photolysis wavelengths

and among the potential energy surfaces of the low excited states were explained based on our ab initio cal-

culations.
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Figure 1 Time-of-flight mass spectra of C,HsBr and C¢HsBr
(a) Time-of-flight mass spectra of C,HsBr at 233.647 nm (Br), (b) time-of-flight mass spectra of C,HsBr at 233.957 nm (Br*), (c) time-of-flight mass spectra of
C¢HsBr at 233.647 nm (Br), (d) time-of-flight mass spectra of C¢HsBr at 233.957 nm (Br*)
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Table 1 Branching ratios and relative quantum yields from the

photodissociations of the molecules at 234 and 267 nm

234 nm

267 nm

N(Br’) B(Br) B(Br) N(Br")
N(Br) N(Br)

C,H;sBr 0.400 0.286 0.714 0.511  0.338 0.662
n-C;H;Br 0.552 0356 0.644 0416 0.294 0.706
n-C4HoBr 0.748  0.428 0.572  0.518 0.341 0.659
n-C;H;sBr 0.575 0365 0.635 0207 0.171 0.829
Ce¢HsBr 0.062 0.058 0942 0.192 0.161 0.839
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—o—3Q, (1A",24")

—+—G (1A)

EleV

C—Br distance/A

Bl 2 CHBr JL/MEHUR AV C—Br 13 ae ih £

JK - H 237~ Franck-Condon [X, "B £R R WNIEEFIMRSHIKIT. (a)
Xt 267 nm, (b)*t ¥ 234 nm

Figure 2 Ab initio potential energy curves along the dissocia-
tion coordinate for the lower electronic states of C,HsBr

The horizontal line denotes Franck-Condon region. The vertical arrows repre-
sent transitions from the ground state to each excited states. (a) is correspond-
ing to 267 nm, and (b) 234 nm

£ 2 CHsBr MJLMEH R AR
Table 2 Excitation energies of the low-lying excited states of
C2H5Br

Excited state IA" 2A" 3A" 2A" 4A
589 592 6.14 6.83 6.89

Exciting energy/eV

2 R, AR 'QuQRA", 4A)RI QoA Z A7 1E
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28 7F Franck-Condon X, JEMR4ETT AR HINIEAIE
iR B fE(Zero-point Energy) i H (1); 5 7 3k 1) B B &
JeF NS FNOR A BRIT, A K 6 T 10 fil ik i
. ARGAR, ATk R HZBEELT Franck-Condon [X
HRRPT R LR DT R), FARR IBRIT LR

2 SR, TEAETTMEO S B, BRI E QA
AANITTREMEROR R, TITRIES] °Q,(1A", 2A)ARIJLE
Bk, HPQuIA", 2AYA 5 Br AU ARG, XA i
TN AGB AR IPBr)ZER. % TR ABK M
267 nm 75 F 234 nm I, S RSN, 1 d(Br)E KR
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Figure 3 Ab initio potential energy curves along the dissocia-
tion coordinate for the lower electronic states of C;H;Br

The horizontal line denotes Franck-Condon region. The vertical arrows repre-
sent transitions from the ground state to each excited states. (a) is correspond-
ing to 267 nm, and (b) 234 nm
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