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Development of In-situ Remote Monitoring Technique

- Detection of Iodine with the use of High Repetition Rate Tunable Laser -

Yoichiro MARUYAMA, Masaaki KATO, Akira OZU and Tsunectaka BANBA

Department of Environmental Sciences
Tokai Research Establishment
Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun, Ibaraki-ken

(Received December 7, 1999 )

For the development of advanced laser remote monitoring technique which detects very
trace impurities diffusing in atmosphere within very short time, a preliminary study has been
carried out using iodine and a high repetition rate wavelength tunable laser. In this

experiment, 1odine placed at 15 m from the laser is irradiated by the high repetition rate

tunable laser light and excitation and detection characteristics are studied. By using the high
repetition rate laser, signal to noise ratio (S/N) is improved, and within a few seconds, data
with high accuracy are obtained. Based on these experimental data, a simple calculation is

carried to evaluate detection limitation of the method. As the result, it can be shown that it

will be possible to detect iodine with the concentration of sub-ppb with this technique.

Keywords : lodine, Tunable Laser, Lidar, Remote Monitoring
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Fig.1 Experimental set-up for the measurement of Iodine fluorescence
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Fig.2 Dye laser beam profile measured at distance of 12m from the
laser
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Fig.3 Fluorescence spectrum of lodine at the wavelength between 580 nm and 620 nm
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Fig.4 Decay characterisitic of excited iodine
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Fig.5 Saturation characteristics of Iodine as a function of dye laser pulse
energy
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Fig.6 Signal and noise characteristics as a function of dve laser pulse
repetition frequency (PRF). Top trace is signal, and bottom trace reference
laser pulse
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Fig.7 Time delay between wavelength tunable laser and a detector with and without signal
amplifier
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Fig.8 Signal intensity of iodine as a function of number of iodine.
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fl: 3.6%10¢ 3.67098 X109 ] 8.59999 x 10° 341203 | 2.65522x10° | 2.24694 x 107 CAU8G8) (IHEERL &)
g1 )
. 4.18605 0.426858 116279 %10 © 1 3.96759x10 ¢ 3.08747 2.61272 x10" {l1% 1 PSULIE J1)
B , : NE/NE
Lt 1055.06 107.586 2.93072x10 ' 252.042 1 778172 6.58515 x 10~ = 75 kgf-m/s
R ERs P el s a92ac RENR ; s
1.35682 0.138255 3.76616 10 0.323890 1.28506 x 10 1 8.46233 %10  735.499W
LE0OZ2I8X10 M| 1L.63377x10 *[4.45060 x10 *| 3.82743x10 *'| LAI8R7X10 ** | 11817110 * 1
fix Bq Ci 0 Gy rad i C/kg R i Sv rem
i o T I 4t it
it 1 2.70270 %10 ) 1 100 it 1 3876 N 1 100
ht ' L
3.7x10" 1 0.1 1 258%10 * 1 "o I

(86412 26 H BLAE)
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