Syllabus: Data Mining in Modern Astronomy Sky Surveys

AS.171.316

Department of Physics and Astronomy

Instructor:

Ching-Wa Yip

cwyip@pha.jhu.edu
Office Hours: Wednesday, 2-4pm, and by appointment

Schedule: TTh 4-6:30pm. Meets January 6-24.
Course Description

To learn about the stars, galaxies and universe, astronomers are collecting more and more photons by using increasingly powerful telescopes. In light of the data deluge seen in Astronomy and many other disciplines, data analysis will be the key to answer some of the most profound questions in science. In this course, we will survey the main data analysis techniques in Astronomy from the olden days to the modern times. We will see how astronomers extract information about the universe by analyzing images and spectra, and what questions they have answered. We will learn about the current SQL database, data mining and machine learning approaches. Programming demonstrations or hands-on exercises will be provided.

Grading

Please note that more than one unexcused absence will result in an unsatisfactory grade. Grading will be based on attendance and homework.
Required Text
Cowan, G., Statistical Data Analysis, Oxford University Press, 1998

Supplementary materials (computational codes, journal publications, and lecture notes) will be provided, when applicable.
Course Website

TBA

Class Schedule

Tuesday 7 January

CCD detectors, photometry and spectroscopy.
Historical aspects and recent development of data analysis in astronomy. 
Overview of modern sky surveys.

Thursday 9 January

Statistical distributions, including the Gaussian, Poisson, and Rayleigh.
Probability, random number generation and Monte Carlo methods.
Common statistical distributions in astronomy.

Tuesday 14 January

Analysis of images and spectra.
Bayes’ theorem, likelihood function, parameter estimation.

Hypothesis testing.
Discovery or no discovery: That is the question!
Thursday 16 January

Unsupervised machine learning.
Applications in astronomy.
Tuesday 21 January

Supervised machine learning.
Applications in astronomy.
Thursday 23 January

Introduction to SQL database.
Sloan Digital Sky Survey.
SQL query demonstration and hands-on exercise/problem solving.

Additional Information

