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Development of a UVR Spectrometer and Its Application -
to Environmental UVR measurements

Akinori IWAMOTO** and Itsumasa URABE*

ABSTRACT

Measurements  of UVR spectra in the man’s environment have become important on
account of increasing concerns about the variation of the solar UVR due to depletion of the
stratospheric ozone layer. In this sutudy a multi-sensor spectrometer, which has a

~ sensitivity in the wavelength range from 250 nm to 400 nm, has been developed and the
- possibility of employing it in environmental measurements is discussed for evaluation of
unexpected UVR irradiation caused by man’s various activities.

Keywords: ultraviolet radiation, spectrometer, spectrum unfolding, irradiance,
environmental measurement, relative spectral effectivéness.
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Figure 1. Block diagram of a multi-sensor Figure 2. Assembly of a UVR sensor used for
UVR spectrometer. the spectrometer. The UVR sensor
is constructed of a photodiode
(HAMAMATSU : G3614) and a
‘optical interference filter (OKEN
MIF-W).
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Table 1. Characteristics of the optical interference filters used
for construction of the UVR sensor.

Filter UVR components Amax [nm] Tmax [ %] A2y [nm]
No.1 C 219 18.5 . 15.0
No.2 C 261 17.7 17.3
No.3 B 290 21.4 19.1
No.4 B 307 22.4 12.7
No.5 A 337 22.6 12.7
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Table 2. Characteristics of the light sources used for examination of
accuracy of the spectra unfolded by the response matrix.

. . Irradiance
Light source Light source shape yWeem®nm- at 50cm
75WXe Spot 0.56 at 550nm
Uv254 ~ Column ¢ 15mmXL1L145nm 59.3 at 250nm

Uv3e5 Column. ¢ 15mm X L145nm 49.4 at 365nm
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Figure 4. Spectral Responses of the UVR spectrometer.
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Figure 5. Comparison between the spectra

taken from the technical data and
those unfolded with the response
matrix. Broken lines and Solid
lines show the reference data and
the unfolded spectra, respectively.
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Figure 6. Spectra of UVR
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Table 3. Effective irradiance (Ee) and permisksible exposure time (PET)
for UVR against the peak of the spectral effectiveness.

Eeff PET

Fluorescence 0.74 puWecm™ 1.1 hr
Mercury 4.78 uWecm™ 10.5 min
Incandescent 0.16 pWecm™ 5.3 hr
Fukuyama 11:10 1.22 Wem™ 24 sec
Fukuyama 14:10 1.42 Wem™ 21 sec
Generator 0.26 xWecm? 3.9 hr
Control 0.21 pWecm™ 3.9 hr

" Labolatory 0.07 pWecm™ 11 hr
TOF 0.05 pWecm? 16 hr
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