Angular Size : The Moon and Stars

Although many astronomical objects may have the same angular size,
most are at vastly different distance from Earth, so their actual sizes are very
different. If your friends were standing 200 meters away from you, they would
appear very small, even though they are as big as you are!

The pictures show the Moon (d = 384,000 km) and the star cluster
Messier-34 (d = 1,400 light years). The star cluster photo was taken by the Sloan
Digital Sky Survey, and although the cluster appears the same size as the Moon
in the sky, its stars are vastly further apart than the diameter of the Moon!

In the problems below, round all answers to one significant figure.

Problem 1 - The images are copied to the same scale. Use a metric ruler to
measure the diameter of the Moon in millimeters. If the diameter of the moon is
1,900 arcseconds, what is the scale of the images in arcseconds per millimeter?

Problem 2 - The relationship between angular size, ®, and actual size, L, and
distance, D, is given by the formula:

206,265
Where ® is measured in arcseconds, and L and D are both given in the same
units of length or distance (e.g. meters, kilometers, light years). A) In the image of
the Moon, what does 1 arcsecond correspond to in kilometers? B) In the image of
M-34, what does 1 arcsecond correspond to in light years?

Problem 3 - What is the smallest detail you can see in the Moon image in A)
arcseconds? B) kilometers?

Problem 4 - What is the smallest star separation you can measure in Messier-34
in among the brightest stars in A) arcseconds? B) Light years?
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Problem 1 - The images are copied to the same scale. Use a metric ruler to measure
the diameter of the Moon in millimeters. If the diameter of the moon is 1,900
arcseconds, what is the scale of the images in arcseconds per millimeter? Answer:
The diameter of the Moon is about 64 millimeters, and since this corresponds to 1,900
arcseconds, the scale is 1,900 asec/64 mm = 29.68 or 30 asec/mm.

Problem 2 - The relationship between angular size, ®, and actual size, L, and
distance, D, is given by the formula:

206,265
Where © is measured in arcseconds, and L and D are both given in the same units of
length or distance ( e.g. meters, kilometers, light years). A) In the image of the Moon,
what does 1 arcsecond correspond to in kilometers? B) In the image of M-34, what
does 1 arcsecond correspond to in light years? Answer: A) For the Moon: L = 1
arcsec/206265 x (384,000 km) = 1.86 or 2.0 kilometers. B) For the cluster, L = 1
arcsec/206265 x (1,400 light years) = 0.007 light years.

Problem 3 - What is the smallest detail you can see in the Moon image in A)
arcseconds? B) kilometers? Answer: A) About 1 millimeter, which corresponds to 1.0
arcsec. B) One arcsec corresponds to 2.0 kilometers.

Problem 4 - What is the smallest star separation you can measure in Messier-34
among the brightest stars in A) arcseconds? B) Light years? Answer: A) Students may
find that some of the bright stars are about 3 millimeters apart, which corresponds to 3
mm x 30 asec/mm = 90 arcseconds. B) At the distance of the cluster, 1 asec = 0.007
light years, so 90 asec corresponds to 90 x (0.007 light years/asec) = 0.63 or 0.6 light
years to 1 significant figure.
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