
M W  ●  2:40 – 3:55 pm  ●  Pupin 414 

 
Joe Patterson x4–3276 (w) 

Pupin 1316 678–0540 (h) 
jop@astro.columbia.edu 

This is a one-semester course on Stellar Astrophysics, 
suitable for students with a year of calculus and physics.  
Good high school classes in those areas may be sufficient 

preparation (talk to me about it), but most students will 

need at least concurrent enrollment in college physics, in 
addition to anything in high school. 
 
Paired with Astronomy 2002, the two courses together 
are the core of the Astrophysics major, and should give 
you a good background for advanced (3000-level) clas-
ses in Astronomy.  They also satisfy the science require-

ment, although there are less stringent ways of doing 
that – namely the various 1000-level classes, which are 
more descriptive, less mathematical, and cover a wider 
range of topics (“survey classes”). 

Office hours: 

 
Formal office hours TBA, and other times 

by appointment.  But you don’t need an 
appointment; drop by any time, with good 
odds of finding me. 



That’s our goal in this class.  The basic text is            
Astronomy: A Physical Perspective, by Marc Kutner 
(Cambridge University Press).  In addition, there will be 
100-200 pages of notes distributed through the semes-

ter.  If you already own a physics-based introductory text 
on astrophysics, it’s very likely an acceptable substitute.  

There’s not much difference among the several choices. 
Also, unless you already have some astronomy back-
ground, I recommend that you acquire one of the many 
descriptive-type (nonmathematical) texts.  Good for pic-
tures, terminology, and sometimes instructive figures.  

There are dozens of ‘em, and they’re available on the 
street for practically nothing (don’t pay more than $5). 
 
There will likely be two mid-term exams, a final, and    
~5 problem sets. Grading will go something like this: 
 

Midterm      Final      Problem Sets      Class Contribution 
 17%×2      30%            25%                     10% 

Stars are big balls of hot gas, with properties arising 
from gravity, thermodynamics, and radiation.  The princi-
pal laboratory for studying such things is the Earth, and 
you’ve been walking around on it for years.  Maybe 

you’ve even scribbled down a few equations descriptive 
of such things.  So we’ll appeal frequently to the same 
physics that explains rising balloons, red sunsets, nuclear 
bombs, home runs in Colorado, and even deflated foot-
balls.  Couple physical intuition with mathematical savvy, 
and you have a powerful means for understanding the 
world around you.  Out to the world of stars, anyway.  

(Things get a little different in the realm of galaxies.) 



LECTURE SCHEDULE 
 

DATES 
 

TOPICS READINGS 
 

September 14 
 
 

Stellar Positions and Motions (Daily, Yearly, and  
“Proper”). 

Notes. 

September 16, 21 
 

Light. Chapter 2.1-2.4, and Notes. 

September 23 
 

Magnitudes, Fluxes, Distances. Chapter 2.5-2.7 

September 27 (evening) 

 
 

The Harvest Moon, and arguably a “supermoon”.   

Plus, inarguably, a total lunar eclipse, ~10 p.m. 

 

September 28, 30 
 

Stellar Spectra and Classification. Chapter 3. 

October 5 
 

Telescopes. Chapter 4. 

October 7 
 

Dynamics, Stellar Masses, Extrasolar Planets. Chapter 5. 

October 12 
 

The Sun. Chapter 6. 

October 14 or 21 
 

FIRST MIDTERM.  

October 19, 21, 26 

 

Nuclear Physics, Especially in Stars. Chapter 9. 

October 22 (morning) 
 
 

Orionid meteor shower, midnight-to-dawn on the  
22nd. 

 

October 28, November 4 
 

Stellar Evolution. Chapters 9, 10. 

November 9, 11 
 
 

Stellar Corpses: White Dwarfs, Neutron Stars, Black  
Holes. 

Chapters 10.4, 11. 

November 11, 16, 23 
 

Structure and Evolution of Binary Stars. Chapter 12. 

November 18 
 

SECOND MIDTERM.  

November 30, December 2 
 

Stellar Explosions. Chapter 11, mainly. 

December 7, 9 
 

Star Clusters. Chapter 13. 


