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Fig.1 The SBM made by Yunnan Astronomical Observatory (YNAO). Photographed on the top of the
YNAO Administration Building
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Table 1 Specifications of the equatorial mount and tripod

Model GM-8
Mount weight / Load capacity 11 kg / 15 kg
Tripod Steel tripod - 66~105 cm
Polar range 0°~ 64° north and south
Setting rates 4x , 8% ,16x , 32x sidereal
Shafts Aluminium shafts with diameter of 32 mm
Periodic error Approximately 5"
Power supply 12 V/500 mA
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Table 2 Specifications of the CCD camera

CCD model Kodak KAF-402ME
Pixel array 765 pixelsx 510 pixels, 6.9 mmx 4.6 mm
Total pixels 390150
Pixel size 9 pmx9 pm
Full well capacity 100000 electrons
Dark current 1 e~ /pixel/s (0 °C)
Shutter Electromechanical
Exposure 0.04~3600 s, 10 ms resolution
A/D converter 16-bit with correlated double sampling
Read noise 17 e~ RMS
Binning 1x1, 2x2, 3x3
USB 2 Up to 1200000 pixels/s
Cooling Single stage TE, active fan, 25 °C delta
Temperature regulation Closed loop, £0.1 °C
Power requirements 10~14.5 V DC at 1 A, center-positive
Backfocus Same as C-mount, 1.75 cm
Dimensions 10.2 cmXx12.7 cmm X5 cm
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Telescope Body Length = 860 mm
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Fig.2 Sketch of SBM frontier
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Fig.3 Sample of YNAO SBM image from an observation during the first contact of the Dali annular solar
eclipse on 2010 January 15. Arrow 1 points to the bright diffraction rings from the edges of the occulter
containing the ND4 filter. Arrow 2 points to the filtered solar disk. Arrow 3 shows the field of view used to
make the sky brightness measurement. Arrow 4 points to the diffraction rings caused by the baffle ring

edges
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Table 3 Calibrated transmission coefficients of ND2 filter samples

Sample number T(450 nm) T(530 nm) T(890 nm) T(940 nm)
1 0.0073 0.0108 0.0288 0.0308
2 0.0073 0.0107 0.0285 0.0304
3 0.0072 0.0108 0.0292 0.0308
4 0.0075 0.0109 0.0289 0.0304
5 0.0073 0.0107 0.0290 0.0307
6 0.0072 0.0108 0.0289 0.0308
7 0.0073 0.0107 0.0287 0.0302
8 0.0109 0.0147 0.0330 0.0346
9 0.0106 0.0141 0.0326 0.0344

Note: Samples numbered 8 and 9 are from the first product order; the left are from the

second product order.
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Fig.4 Comparison of solar halo observations at different locations
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Table 4 Comparison of solar halo intensities at different locations

Location Heliocentric distance (Rg) Intensity (1076 Ig)
(a) 5 9.1
6.5 7.9
(b) 5 55.1
6.5 41.2
(©) 5 777
6.5 53.4
(d) 5 33.2
6.5 30.1

Note: (a)~(d) correspond to the locations in Fig. 4, respectively.
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Fig.5 Comparison of solar halo observations at different time
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Table 5 Comparison of solar halo intensities at different time

Heliocentric distance (Rg) Time Intensity (1076 Ig)
5 11:25:43 8.8
5 12:55:07 6.1
5 13:17:43 5.8
6.5 11:25:43 7.8
6.5 12:55:07 5.6
6.5 13:17:43 5.0
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Fig.6 The contrast experiment of baffle rings with different aperture sizes. The left column shows the
CCD images of aperture with radius of 12 mm, 11 mm and 9 mm, respectively. The right shows the

normalized intensity along the horizontal line across the solar disk center in the corresponding images
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Measurement of Sky Brightness and Suppression of
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ABsTRACT A modern Sky Brightness Monitor (SBM) was developed for the site survey in
West China for the future large solar equipment installation. The performance of this new
SBM was tested in the recent preliminary experiments. A lot of sky brightness data had been
obtained at a few sites in Yunnan. The blue channel result shows that the sky brightness
near the noon time on Jiaozi Snow Mountain is as low as a few millionths of the solar center
intensity, indicating the low scattering level inside our SBM instrument. The scattering is
mainly from two parts: the diffraction rings from the occulter edges, distributed in the inner
field of view but outside the occulter region containing the ND4 filter; the diffraction from
the baffle rings, distributed in the extreme edges of the field of view. To suppress the scat-
tering of the latter part, experiments with different aperture sizes of baffle rings are made.
The result shows that, by mounting new baffle rings with proper aperture size into the SBM
telescope tube, diffraction in the extreme edges of the field of view can be effectively reduced.

Key words instrumentation: photometers, sun: corona



