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ASTR 3010 : Observational Astronomy

The University of Georgia

Fall Semester 2014

 

Professor Inseok Song

Office 240 Physics

Phone 706-542-7518

E-mail song (a) physast.uga.edu

Office
Hours

1 hour after each class (or by an appointment from M
through Th).

Course Description:

This course handles various concepts and techniques in the modern observational astronomy including telescopes,
astronomical observations, uncertainties in measurements, photometry, spectroscopy, Python programming, virtual
observatory, etc. 

Credits: 3 hours

Textbooks:

"Observational Astronomy" 3rd Ed. by Lena et al., you can access the free online version
(ObservationalAstrophysics.pdf)
Some personally prepared notes

Grading: Traditional letter (A-F) grades will be assigned based on two exams (30% total), the class participation (random
attendance check etc., upto 10%), and homework + mini-projects (up to 60%). Final score will be rounded up (i.e., 89.4 -->
89 and 89.5 --> 90) and a letter grade will be assigned based on the following scale. 

 87 <= B+ < 90 77 <= C+ < 80 60 <= D < 70 F < 60

A >= 90 83 <= B0 < 87 73 <= C0 < 77   

 80 <= B- < 83 70 <= C- < 73   

No Class Days: 

I will give an invited review talk for the international conference "Thirty years of beta Pic and debris disks studies", so we
will not have classes on Sep 9 and Sep 11. 

Course Topics (Tentative): 

I. Foundations

https://uga.view.usg.edu/content/enforced2/659168-CO.870.ASTR3010.87694.20152/ObservationalAstrophysics.pdf?_&d2lSessionVal=YBmAfwkMnD1I0zaVLaewhJKOl&ou=659168
http://betapic30.sciencesconf.org/
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0. Introduction 
 - About the Course 
 - Introduction to PYTHON
 - Observational Astronomy?
 - Reminders from ASTR1010/1020
 - Luminosity/Flux
 - Magnitudes 

1. Experimental Uncertainties
 - Random and systematic
 - Estimation of uncertainties 
 - Combining of measurements
 - Propagation of errors

2. Atmosphere, Extinction, Reddening
 - Effects of earth atmosphere
 - Extinction as a function of wavelength
 - Reddening, scattering, polarization
 - Observatories

3. Observational astronomy at various wavelengths
 - Optical
 - near-IR
 - mid-IR
 - UV
 - X-ray and gamma ray
 - far-IR
 - radio

4. Radiation and photometry
 - Radiation
 - Calibration

5. Reference frames (this may be omitted)
 - Spatial
 - Temporal

II. Data Collection

6. Telescopes and Images
 - Optics & telescopes
 - Aberrations
 - magnification & light gathering power
 - resolving power

7. Image Formation
 - Diffraction
 - Atmosphere 
 - Adaptive Optics
 - Interferometry (this may be omitted)
 - high dynamic range imaging

8. Detectors
 - Detector characterizations 
 - CCD, Infrared Arrays, and Others
 - Noise and signal
 - signal detection
 - Poisson distribution
 
9. Spectroscopic instruments
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 - Spectrometry
 - Spectrometers

10. Basic data reduction of digital images
 - bad pixels, cosmic rays
 - bias/dark/flat correction
 - combining images
 - Nyquist sampling

III. Data Analysis

11. Observing techniques
 - Various noise sources
 - coadd
 - dithering
 - nodding/chopping
 - staring

12. Photometry
 - Photometric systems
 - Differential vs absolute photometry
 - Aperture photometry
 - Curve of growth & aperture correction
 - PSF photometry & PSF deconvolution

13. Spectroscopy
 - Basic steps
 - Sample data reduction
 - Measuring physical parameters

14. Astrometry
 - Centroding
 - Effects of pixel size and S/N
 - Measuring proper motions

15. Sequential data
 - time-series data analysis
 - Fourier transform
 - Wavelent transform
 - Denoise

16. Surveys
 - Selection effect
 - Luminosity function and completeness


