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Table 1. The X diffraction spectrum measured and the standard spectrum of InCl

standard spectrum measured spectrum
peak No

d value/nm 1/1 20/(9) d value/nm /1
1 0. 410 20 21. 56 0.4118 13
2 0. 404 60 21. 88 0. 4059 20
3 0. 367 70 24. 20 0. 3674 50
4 0. 355 65 24.96 0. 3564 78
5 0. 324 60 27. 36 0. 3257 16
6 0. 308 100 28. 88 0. 3089 100
7 0.299 20 29. 80 0.2995 36
8 0. 2% 65 30. 20 0. 2956 24
9 0. 290 15 30. 68 0.2911 4]
10 0.272 30 32.84 0.2725 16
11 0. 268 50 33.20 0. 2696 4]
12 0. 241 50 37.04 0.2425 34
13 0. 222 30 40. 44 0.2228 9
14 0.218 35 41. 28 0.2185 61
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standard spectrum measured spectrum
peak No

d value/nm 1/1 20/( %) d value/nm 1/1

15 0.215 10 41.92 0.2153 20

16 0.212 3 42. 60 0.2120 18

17 0. 203 20 44. 52 0.2033 11

18 0.193 30 47. 00 0.1931 27

19 0. 191 55 47. 64 0.1910 18

20 0. 186 35 48. 92 0. 1860 22
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Fig. 2 The schematic diagram of the potential energy Fig. 3 Laser induced fluorescence spectrum of A 'Tls
levels of InCl = X'Z" of InCl
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Table 2. The vapour pressure of InCl at 290~ 330°C
T/C { 290 } 300 310 320 { 330
P /Pa 81. 84 114. 10 157.02 213.93 288. 31
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Fig. 4 Typical fluorescence decay curves of InCl. (a) The fluorescence decay curve of A TI{(v= 1) =X'E" (v=
1), (b) Semilogarithmic plot for the trace in (a): -, fitted curve of the semilogarithmic plot: —
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Table 3. The lifetimes of the four bands (1-1), (12). (13)., (1-4) in different pressure

r/c P /Pa (1-1) (1) (13) (1-4)
290 81.84 204 206 210 202
300 114. 10 171 186 199 175
310 157.02 138 143 145 148
320 213.93 110 122 124 122
330 288. 31 93 99 103 08
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Fig. 5 Observed and deconvoluted fluorescence decay curves for InCl. (a) Instrumental response function:
- — , observed fluorescence decay curve: — , convoluted fluorescence decay curve: ==, (h) A
plot of fit deviation H vs. lifetime T
123 7% e 8h 47 1£290~ 330°C L[l LR ()7 7 96t fil, MG /7= /1 + koP K
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Table 4. Collision-ree lifetime To and relaxation rate (ko) of the A Mo — X 'Z" transition of InCl

11
V! v T /ns im/ [10 IX |
(em *molec *s )
1 1- 38010 10. 8+0. 09
2 1-2 374+5 9.754+0.03
3 13 3718 9.3340.07
4 1-4 356+3 9.5940. 03
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Time-Resolved Spectral Study of A 'Tlo State of Molecule InCl

Li Yunjing Lin Meirong Zou Wenli Zhang Baozheng
Zhao Qingchun Chen Wenju
(Institute of Modern Optics, Nankai University .
Op toElectronic I'nf ormation Science and Technology Laboratory,
Education Ministry of China, Tianjin 300071)
( Received 22 December 1998; revised 26 M arch 1999)

Abstract The fluorescence spectroscopy of the A Tlo =~ X 'Z’ transition has been obtained
and time-resolved spectra were measured by laser induced fluorescence. The collisionH{ree
fluorescence radiative lifetime of T 2 370 ns is proposed for the A 'Tlo and value for relax—
ation rate constant of ko =~ 9.87X10 " em™ molec '*s ' is obtained.

Key words time-—resolved spectra, lifetime, relaxation rate, laser induced fluores—
cence.
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Study of the Ba 6p »ns Autoionizing Rydberg States

Lu Jun Dai Changjian Lee Congqi Xu Yunfei

Liu Zhengdong Tang Jingchang
( Dep artment of Physics. Zhejiang University. H angzhou 310027)
(Received 25 January 1999; revised 17 March 1999)

Abstract Using a multi-step laser excitation technique, the excitation spectra of the Ba
6p sns (J = 1) autoionizing states below the 6p » limit are studied. The experimental data
are compared with the results of an R-matrix calculation combined with multichannel
quantum defect theory (MQDT). The agreement between experiment and theory is satis—
factory.

Key words autoionization, multichannel quantum defect theory, R-matrix.



