
Theoretical Astrophysics Homework:

1.b Light

Due: September 7

Problem 1:
A photon has an energy of 10−25 Joules. (a) What is the wavelength of the electromagnetic
wave in meters? (b) In which region of the electromagnetic spectrum is this wave found?

Problem 2:
The Andromeda galaxy has an angular size of about 3 degrees and is at a distance of 780 kpc.
(a) What is the diameter of the Andromeda galaxy in kpc? (b) What is the difference between
the exact result and the small angle formula result, i.e., the error if the small angle result is
used?

Problem 3:
The apparent (bolometric) magnitude of the Sun is m� = −26.83. Using this, the solar lumi-
nosity and the astronomical unit (a) Derive an expression for apparent magnitude m(F ) where
F is the flux from an observed star. Make sure to be clear about your units.
The apparent magnitude of a star is m = +5.
(b) What is the flux from this star in Watts/m2? (c) What is the ratio of fluxes F/Fsun? (d)
How does this compare to the flux from a 60 Watt light bulb at 2 meters? (e) How much power
is collected from this star by your eye assuming a pupil diameter of 0.7 cm?

Problem 4:
A star has its peak emission at a wavelength of 7.3× 10−7 m (7300 Å). (a) What is the implied
surface temperature? (b) What is the amount of energy (Watts/m2) emitted per unit surface
area by this star?

Problem 5:
Carroll & Ostlie Problem 3.13 part (a)

Problem 6:
Carroll & Ostlie Problem 3.14 parts (a) and (b)

Problem 7:
The flux from a star is measured to be 1.5 × 10−11 Watts/m2 , the parallax angle is 0.01 arcsec
and the color index B − V = +0.43. (a) What is the distance to this star in parsecs? (b) What
is the luminosity of this star in Watts? (c) What is the radius of this star in meters? (d) Is this
star larger or smaller than the sun and by how many times?

Additional problems for AY 521

Problem 8:
Assume the sky background is characterized by a uniform flux of Nλ ≈ 10−5 erg s−1 cm−2

steradian−1. Assuming no losses in the telescope optics, how much energy is collected by a 1
meter diameter aperature telescope in a 1 arcsecond pixel in 60 seconds? How does this compare
to that for a star of apparent magnitude 20?
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