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Study of Chlorobenzene in the Range of 262~272 nm Using
Laser Mass Spectrometry

Ma Jing Ding Lei

(College of Physics and Information Engineering , Fuzhou University, Fuzhou, Fujian 350002, China)

Abstract The 1+ 1 two-photon resonant enhanced multiphoton ionization spectra of chlorobenzene were obtained at
the range of 262~272 nm on the laser mass spectrometer with heatable sample inlet system which was designed by
ourselves. The result shows that the structure of the excitation spectra in this wavelength range represents the first
excited state ' B, (S;) of the chlorobenzene. 14 spectrum lines were assigned. The characteristics of the photon
ionization mass spectrum at 266 nm were analyzed. The non-symmetric broadening of the mass spectrometry of the

"Cs Hy was analyzed. The relationship between the signal intensity of chlorobenzene and the sample concentration

was studied. It is shown that the detection limit of the chlorobenzene is about ng/L range.
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Fig. 1 Setup of laser mass spectrometry
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Table 1 Symmetries and frequencies of vibrational modes of

in the range

chlorobenze in S, and S; states

Mode (Wilson No.)  Species S, (PAD S, ('By)
20a (3082) 3158.2
2 (3054) 3118.7
13 (3031) 3083. 8
8a 1586. 4 1564.3
19a 1482. 3 1489
9a a; 1153 1065. 1
Ta 1092. 6 980. 6
18a 1025.7 965.7
1 1003. 7 931.3
12 706.5 671.3
6a 416. 8 378.2
17a 962 729
10a a 831 616
16a 403 203
5 981 699
176 903 655
106 741 556
4 b, 684 422
166 467 320
11 197 138
200 (3096) 3076
7b (3067) 3056
80 1598. 2 1584.4
196 1447, 2 1483. 2
14 b, 1326. 6 1210.1
3 1271.8 1194.3
9b 1167. 1 1149.4
15 1067. 6 1089. 7
66 614.9 521
180 294.7 287.3
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Table 2 Vibrational levels of ' B, (S;) state of chlorobenze

Wavelength  Wave number

Peaks _ Assignment!'?:1]
/nm /em ™!
P, 270. 85 36921 100, "4, °
P, 270. 36 36988 11, !
P, 269. 95 37044 0o °
268. 14 37294
P, 267.83 37337 186, !
Ps 267.63 37365 6b, '16a, '
Ps 267.25 37418 6a, '
P; 267.03 37449 60, 114, !
266.61 37508
Py 266. 24 37560 60,
P, 266. 21 37564 16a, '16b, '
265. 31 37692
265. 10 37722
264. 56 37799
264.12 37862
P 263. 94 37887 4y 2
Py 263.74 37916 1, '11, !
Py, 263.58 37939 6a, '6b, !
P 263. 33 37975 1, !
Py, 263.09 38010 18a, '
262.93 38033
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