
Astronomy 20

Homework # 1

Handed out on October 1, 2004
Due in class on Friday, October 8, 2004

1. Compute the maximum angular resolution in arcsec of the following telescopes:

(a) Our 14” Celestron at λ = 5000 Å. Could you resolve a binary with a 1-arcsec separation?

(b) Keck interferometer (baseline ≈ 80 m) at λ = 2.2 µm, and at λ = 10 µm. Could you
resolve a diameter of a Sun-like star (R⊙ ≈ 7× 10

10 cm) at a distance of 10 pc? How
about a red giant with Rrg ≈ 1 AU, at 100 pc?

(c) VLA in its maximum-size configuration (baseline = 27 km), at ν = 1.42 GHz, and at
ν = 5 GHz. Compare that with the resolution of optical telescopes, including typical
seeing.

(d) VLBI experiment covering the globe, at ν = 1.42 GHz, and at ν = 10 GHz. Could you
resolve a black hole at the center of our Galaxy, which has an estimated Schwarzschild
radius R• ≈ 10

12 cm, and is about 8 kpc away?

(e) Use your web-surfing skills to find out the expected accuracy of the Space Interferometry
Mission (SIM), now under development. Will it be able to measure the parallax of
Andromeda galaxy, about 700 kpc away?

2. Palomar 200” Hale telescope has a focal ratio in the prime focus of f/3.5, and in the
Cassegrain focus f/16. Compute the pixel scale in arcsec for a CCD with 15µm pixels, at
both foci. Do the same for our 14” Celestron, which is f/11. Could you resolve a 1-arcsec
binary with it?

3. You are observing a star cluster which has α = 18h, as it transits through the local
meridian. It is a local midnight. (a) What is the local siderial time? (b) What day of the
year is it? (c) What is the approximate universal time (assume that you are in California)?

4. You just discovered a fascinating new class of faint astronomical objects, the bogusars.
You would like to find out their spectral energy distributions (i.e., how much flux is there
at different wavalenghts), in: (a) x-ray, (b) visible, (c) infrared, (d) radio. Which observa-
tories, telescopes, or space missions do you think would be the best choices for this job?
For each one, provide the approximate wavelength range it can cover. (Note: there may
be more than one “right” answer in each wavelenth regime, but you do need to pick one
of the best...)


