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PS 271 – Techniques of Observational Astronomy
Spring 2019 – Dr. Rachford

Chapter 6 Homework
Due Wednesday, February 13th

Please use this as your cover page.  Show your work for full credit and clearly indicate 
your final answer(s).  Each question is worth 5 points.

Q1) The Large Synoptic Survey Telescope is planned to have an 8.36-meter aperture and 
operate at f/1.2.  The CCD detectors will likely have 10 μm pixels, and for the main 
survey, images will be taken every 15 minutes.  The CCDs will cover a roughly circular 
area of the sky 3.5 degrees in diameter.
a) Calculate the field of view on one CCD pixel
b) Calculate how many pixels will cover this field
c) How many 4K x 4K CCDs would be required to cover the field?
d) If each pixel is sampled at 16 bits, how many terabytes of data will be generated in a 
night with 10 hours of full darkness?

Q2) Calculate the average lunar tracking rate for a telescope in degrees per hour relative 
to the telescope at rest.  I.e., assume a circular orbit with radius equal to the semi-major 
axis of the Moon’s actual orbit.

Q3) Assume a night with good seeing where the Fried parameter, r0, is 10 cm.  Also 
assume that you are observing near zenith.
a) Calculate the diffraction limit for our 16” telescope.
b) Calculate the expected seeing at the wavelength limits of our CCD, approximately 300
nm to 1000 nm.
c) Calculate the shortest wavelength at which the 16” telescope could operate as 
diffraction-limited.

Q4) Calculate the tube length of a 1-meter aperture telescope using the following designs:
a) f/10 refractor
b) f/10 Schmidt
c) f/2.5 Schmidt
d) f/10 classical Cassegrain with an f/3 primary mirror and final focus that is 20 cm 
behind the vertex of the primary (the appropriate length is the distance from the 
secondary to the final focus).
e) same as d), but with an f/2 primary mirror and a focus that is 20 cm behind the vertex

Q5a) The detection threshold of the HST (aperture 2.4 meters) for a certain application is 
m = 26.0.  What is the magnitude threshold for the same application for the JWST 
(aperture 6.5 meters)?  Assume both telescopes are diffraction limited and that the 
background for the JWST is 1.0 magnitudes per square arcsec fainter than for the HST.
Q5b) Same as part a), except now compare the HST to an ELT (extremely large 
telescope) with a 24-meter aperture.  In this case, the background for the ELT is 2 
magnitudes per square arcsec brighter than for the HST.


