The Solar System Missions
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Exposure times

Light from a source i1s collected by a 6 inch telescope by a high school
sclence class. Rather than using an eyepiece, the image is recorded by a
camera on film. Since the source is fairly dim, a 30 minute time exposure
IS required to adequately record the image. If the same source I1s observed
with the 200 inch Mt. Palomar telescope, what exposure time will be
requried to produce the same photo, assuming all else i1s equal?

Exposure time is determined by the number of photons collected.

Best guess — exposure time O 1/ ¢

Number of photons o d?

Therefore, (exposure tme 1) (d1¢ ) = (exposure time 2) (d2¢)

Exposure time 2 = (d1/d2)? (exposure time 1) = 0.027 min = 1.62 sec.
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