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Faraday filter design of HSRL for temperature measurement of volcanic fumarole gas

Kai KAWAGUCHI and Makoto ABO
Tokyo Metropolitan Univ., 6-6 Asahigaoka, Hino, Tokyo 191-0065

Abstract: Temperature measurement of volcanic fumarole gas is important to know the activity of volcanoes and to

predict eruptions. We are developing a high-spectral-resolution lidar(HSRL) using potassium Faraday filters for remote

sensing of temperature of volcanic fumarole gas. We propose new combination of filter parameters by simulation to

reduce the temperature measurement error for temperature range of 0-200 degree Celsius.
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Fig. 1 Filter sensitivity as a function of magnetic field
of a filter (Cell temperature(T,,): 110°C and 150°C, gas
temperature(T,): 20°C and 200°C)
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Fig. 2 Filter transmittance as a function of magnetic field
of a filter (Tcell: 110°C and 150°C, TA: 20°C and 200°C).
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Fig. 3 Optimised filter transmittance (Tcell: 113°C, B1:
12.7G, B2: 64G) and Rayleigh-Brillouin scattering
spectrum.

Table 1. Lidar parameters for temperature measurement
error estimation

Pulse Energy 0.15mJ
Pulse Repetition Rate 10kHz
Wavelength 770.108nm
Telescope Aperture 20cm
Range Resolution 10m

Average Time 10min
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Fig. 4 Relative temperature error as a function of
fumarole temperature (T.,,: 113°C, B1: 12.7G (Blue line:

proposed optimization) / 304G (Red line: conventional
optimization), B2: 64G)
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