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PHY 360: Introductory Astrophysics

Time TBD, Location TBD
Instructor: 
Jeremy Sepinsky

Office: 
St. Thomas 281

Phone: 
570-941-6582

E-mail: 
sepinskyj2@scranton.edu

Office Hours: TR 10:00 - 12:00, or by appointment

Feel free to e-mail me or stop in my office at any point if you have questions, but if it’s not office

hours, I may tell you to come back later!

Textbook: Introductory Astronomy & Astrophysics, Second Edition, Zeilik and Gregory

This is an advanced survey course of topics in Astrophysics. It assumes a familiarity with topics in

Modern Physics as well as a significant grasp of Calculus. We will be covering topics on both the

descriptive and the analytical level, and thus there is an expectation that you will not only be able

to solve problems in an astrophysical context, but also discuss the solutions. There are many topics in astrophysics which can be well understood at the descriptive level, and we will focus on these aspects as well.

Course Goal

This course is likely either going to be your only course in Astrophysics, or your introduction to it

before you get to graduate school. The goal of this class is to provide a significant level of familiarity with advanced methods of problem solving, as well as an exposure to more detailed and specific concepts in Astrophysics that have a significant overlap with many other areas of physics. For example, the orbital dynamics problem of bodies in the solar system is the same problem which takes up a large portion of any Advanced Mechanics class. The process that keep out Sun active and bright are very fundamental problems in Nuclear Physics, and even overlaps to some extent with Nuclear Physics. Observations of stars are not possible without a significant understanding of optics and the atomic theory of modern physics. Astrophysics is a science which deals with nearly every branch of Physics, as well as much of Chemistry, Geology, and even Biology.

General Course Objectives

1. Content Objectives

(a) Learn the fundamentals of astronomy, including the nature of planetary orbits and the

motion of the stars in the sky;

(b) Learn the structure of stars like our sun, their composition and evolution, as well as the

nuclear processes responsible for making them shine;

(c) Learn about the formation of the solar system and the stellar lifecycle that is responsible

for all of the heavy elements in the universe;

(d) Learn about the structure of galaxies, including the different kinds of galaxies and how

the properties of galaxies varies with their stellar population;

(e) Learn about the structure of the universe as a whole, where it came from, and where its

going.

2. Development Objectives

(a) Develop an appreciation for the intrinsic connection between Astrophysics and nearly

every other branch of scientific theory;

(b) Gain a new perspective on our universe, and the position of mankind within it;

(c) Discover a new breadth of problems that can be solved with techniques that are already

known;

(d) Develop an appreciation for the complexity and details of astrophysics.

Attendance Policy
Class attendance is important, but I will not be taking role. I will spend much of class time

discussing with you the important concepts in the chapter we are currently covering, while also

going through detailed examples of the physics problems and type of solutions that we are learning

to use. Class time is spent most effectively when there is a dialog between the students and the

instructor, therefore, I hope and expect that you will keep up with the material by reading the

book. In that we, we can keep class time focused on discussing the difficult and/or important

topics, as opposed to simply reviewing the material that you can easily find in the text. Class

will demonstrate for you the problem solving technique, as well as give you important examples to

follow (when they aren’t provided in the text).

Once you do come to class, it is my responsibility to make sure its worth your while. If at any

point you begin to feel that class is not worth your while, come and talk to me, and let me know

what I can do to change that. Class is there to be a valuable learning tool, and I strive to make

it such. If at any point you feel like you aren’t getting as much out of it as you should, I need to

know, because it’s probably not just you who is having this issue.

Lastly, a missed class is not an excuse for a missed homework assignment. Just because you

(a) were not in class on the day it was assigned, or (b) were not in class on the day it was due,

does not excuse you from completing it. I am always in contact via e-mail, so if you cannot get any

assignments from a classmate, contact me and I will give them to you. Extensions are available for

students with a valid excuse, but perpetual offenders will be noted.

Course Material

In this class, we’ll be covering much of the book, but not necessarily in the order of the text. In order to appropriately survey the important and interesting topics of Astrophysics, we will be  skipping some chapters which go into more detail on topics that I feel are not necessary to cover at this level.  Thus, it is important for you to attend class and pay attention to where we currently are in the textbook.

Classroom Policies

1. You are responsible for reading the text book. You MUST read ahead!

If you do not take the initiative to read the textbook ahead of class, you will fall behind the

other students that do. This is a fairly readable text with good examples, thus make it worth

the money you paid for it and read it!

2. You will be expected to both ask and answer questions in class. An active mind and an

interest in participation is key. This course will not allow you to be a passive learner if you

expect to pass!

3. Ask your questions.  Class time is meant to be spent addressing your questions and concerns about the material in the text. Do not let your questions go unanswered, as that won’t help you come time for the exams.
Homework

Homework will be assigned weekly, and due on the first class day of the next week. This is a class

where practicing the work is VERY important. I will be assigning a large number of problems, and

there will be a lot of homework. But walking yourself through the problems is the most important

part of learning this kind of material. If you are absent for a class, you are still responsible for the

homework. Contact me or another classmate to find out what you missed.

Assignment Grading

A single number is NEVER a complete answer to a physics question. One of the most important

aspects of any solution is the method by which one attains the answer. And the method is always

better explained in words than it is in numbers and equations. Thus, in every assignment that you

turn in, and for each problem, I expect to see not only the correct quantitative mathematical formulae, but also a qualitative explanation, interspersed in some way with the mathematics, explaining what is done and why. This does not need to be a dissertation on the fundamentals of mathematics (and shouldn’t be!), but it should explain to me what step you took and why.

Problem Grading Rubric
Each problem is worth a total of 4 points: 1 point - the correct approach to the problem; 
1 point - the proper execution of the approach; 1 point - the correct explanation of the execution; 
1 point - the correct answer.

Unexcused late assignments will be penalized 1 letter grade for each class day they are late.

In-class Quizzes

There may the occasional in-class Quiz, which may be announced or unannounced. These will be

graded with, and counted as, additional homework assignments.

Class Presentations

The class may be required to give in-class presentations. But I do not know the details of this yet, or if it will be included.

Grading Policy

Cumulative Final Exam: 

20%

Exam 1 (Wednesday, October 8): 
20%

Exam 2 (Monday, November 24): 
20%

Homework (Drop 3 lowest):

 20%

Presentations:



20%

85 - 95% 
A

75 - 85% 
B

65 - 75% 
C

50 - 65% 
D

  0 - 50% 
F

Disclaimer

I reserve the right to make modifications to this syllabus at any point in time. I will do by best to

inform the class of any changes that will affect my grading policy and/or the exam schedule.
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This is an advanced physics course intended as an elective for Physics and Engineering majors.  It deals with advanced topics at a depth requiring at least PHYS 270, thus should have a course number appropriate for a Junior-Senior level course.





An understanding of the fundamental nature of light and an introduction to quantum physics is important in understanding the nature of astronomical observations.  An introduction to nuclear physics is essential to understanding how stars work.





PHYS 360							3 cr.


(Pre-requisite: PHYS 270)   This course is an advanced survey of modern astrophysics theory and practice, covering the dynamics and formation of the solar system, the formation and evolution of stars, the structure of galaxies, and the makeup of the observable universe.





Physics 201  - Stellar Evolution


Physics 101  - The Solar System





Both Phys 201 and Phys 101 are intended for non-science majors.  This course will cover many of the same topics, but to a much deeper and mathematically more-rich level. 





None.
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