
Astronomy 337  
Observational Techniques of Optical and Infrared 

Astronomy 
Spring 2009 

 
Instructors:  James D. Lowenthal     Rob Gutermuth 
   McConnell Hall 412, Smith College   McConnell Hall 411 
   Tel.: 585-6995     Tel.: 585-3964 
   Email: james@ast.smith.edu   rgutermu@email.smith.edu 
   Office Hours:  Wed 3-4, Thu 10-11  Mon 3-4, Tue 10-11 
 
Class meetings: McConnell 406, Smith College 
   Tue 7-10 pm 
Course URL:  www.ast.smith.edu/james/a337 
Text:    Astronomy Methods, a Physical Approach to Observational Techniques, 
     2004, by Bradt 

Text is available on reserve at Smith and UMass science libraries. 
Prerequisites: At least one 200-level astronomy class. 
Clothing: Winter coat, boots, hat, mittens, and thermal layers required. 
Computing: You will need to bring a memory stick with at least 1 GB storage to each class. 
Grading: 
 Homework and Exercises (~8)  60% 
  Late homework: -25% per week late 
 In-class projects and participation  10% 

Observing projects and presentations  30% 

Course Overview:  
This four-credit course provides a practical, hands-on grounding in the tools and 

techniques that astronomers use to obtain, process, and analyze scientific data.  The emphasis 
will be on optical astronomy, and applications will include use of the McConnell Rooftop 
Observatory’s 12” and 16” Meade Schmidt-Cassegrain telescopes and SBIG CCD cameras.  
We’ll aim to spend at least part of each clear Tuesday night observing from the roof.  Computer 
projects will use IDL, IRAF, and the WWW.  
 
Like real astronomers and any other scientists, you will need to develop and use your judgement 
about when and where to make approximations, what methods to try, and what constitutes 
“enough” data for a particular problem. 
 
You will need to team up with other students for the observing, and arrange to work on the data 
reduction and computer assignments when there are other students around.  However, keep in 
mind that the Honor Code applies, that all work turned in must be your own, and that you must 
be responsible for knowing the material even if you got hints from other students along the way.  
All computer programs turned in for credit must include your own comments that demonstrate 
full understanding of the code, even if it was developed in collaboration with other students. 



 
Schedule (tentative) 
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DATE TOPIC READING  
Jan. 27 Intro; magnitudes and coordinate systems; Coordinate and time 

systems and charts; computer basics; IDL/IRAF/ds9 
3.1-3.3 / 4.3 / 4.5 
/ 8.3 

Feb. 3 Making and examining digital images  
Feb. 10 EM radiation; Telescope design and optics 5.1-5.4 
Feb. 17 Gaussian, Poisson, and binomial distributions 6.5 
Feb. 24 Statistical analysis, error propagation, and signal-to-noise ratios 6.5 
Mar. 3 Applying statistics and curve fitting 6.5 
Mar. 10 Photometry 8.1-8.3 
Mar. 17 Spring Break  
Mar. 24 Millimeter-wave detectors  
Mar. 31 Millimeter-wave data  
Apr. 7 Millimeter-wave map-making and photometry  
Apr. 14 Atmospheric emission and absorption/extinction 2.4 / 10.4 
Apr. 21 Dust extinction and reddening 10.3 
Apr. 28 Observing Project presentation/discussion  
 


