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Development of a wide-band optical filter optimized for deep imaging of small solar-
system bodies
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We developed a newly designed wide-band optical filter and evaluated its performance. It is optimized for deep imaging of
small solar-system bodies. The new filter, which we denot#/ass designed to reduce contamination by light pollution from
street lamps, especially strong mercury and sodium emission lines. For the reasons that (1) much of artificial light pollution
concentrates in th& band, (2) the photon numbers peak at a wavelength of 68B0the spectrum of sunlight, and (3) many
asteroids have their peak/plateau reflectance at around Z00@he optical range, the new filter's cut-on wavelength is set to
58804 by using an OG590 Schott color glass filter. On the other hand, the cut-off wavelength, which is achieved by a short-pas:
interference coating, is set to 9380in consideration of worst of the OH night sky emission and the atmospheric water vapor
absorption band at 9408.

Compared with the use of a commercially available long-wave cut wide-band fitditter, 4900-91004), the sky brightness
is 10-20 % reduced by thd/ filter under bright-sky conditions by not only artificial light pollution but scattered moonlight. In
the detection of asteroids, the detected total flux of an asteroid througMitfiger has been 3% larger than that through We
filter, though the width of theé//j filter response function is 16% narrower than that of iidilter. By using theW/ filter, the
S/N ratios in the detection of asteroids were improved by about 6%, on average, compared with the ug¥ filkéneand the
improvements were slightly larger in a brighter sky. The use of the CCD with high sensitivity at longer wavelength, such as the
back-illuminated, fully-depleted CCD, will show a larger improvement in the S/N ratio by using/tdter.
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