ASTR 735: Radio Astronomy
Monday 1-3pm, IfA lLibrary and courtyard

August 23'%-December 6" 2021

Syllabus

This is a one-credit seminar series for graduate students and senior undergraduate majors
to learn about the science and methodology of astronomical observations in the radio
band, from about 0.3 mm to 30 m in wavelength. We will meet once a week for two hours
in a flexible format that will mix formal lectures on background and theory with book and
literature discussions and a large practical component that introduces software defined
radio receivers and the construction and operation of a basic telescope to detect the 21 cm
HI line, map the rotation curve of the Galaxy, and measure its mass.

The course textbook is Essential Radio Astronomy by Jim Condon and Scott Ransom at

NRAOQO. This is available for purchase in print form but is free online at
science.nrao.edu/opportunities/courses/era

I will assign reading from this book for discussion in class and augment with custom

lectures and slides illustrating concepts and applications to current IfA research.

Your grade for this course will be determined through a small number of probllem sets and
your work on the practical component of the course, namely the hardware and software
development of the radio telescope and its operation, some of which will be carried outside
of class. There is no final exam though you will be required to deliver a presentation of
your work and findings at the end of the semester.

Schedule (subject to slight changes)

Date Lecture Practical

8/23  Tour of the radio Universe Software Defined Radio (SDR)
8/30  Radiation fundamentals gqrx

9/13  Antenna fundamentals build dipole antenna, aircraft tracker
9/20  Telescope design gnuradio

9/27  Receivers gnuradio

10/25 Interferometry construct telescope

11/1  Free-free radiation construct telescope

11/8  Synchrotron radiation construct telescope

11/15 Dust emission first light?

11/22  The HI 21 cm line operate, analyze data

11/28 Molecular lines operate, analyze data

12/10 Student demonstration of telescope to the Institute
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