
COURSE SYLLABUS
ASTR 5460 –Cosmology

Fall 2013

Instructor Information:  
Instructor: Michael Brotherton
Phone: 307-399-9524 E-mail(s): mbrother@uwyo.edu
Office: PS 217 Office Hours: 1-2:30pm T/TH
Classroom: ENG 3109 Class Times: 11-12:15 T/TH

The Boring Boilerplate:

Prerequisites: 
Graduate standing or permission of instructor.  A background in undergraduate physics, 
calculus, differential equations, and basic programming (in some language) is expected.

Course Description: 
Presents material describing current cosmological models and their application to areas 
of extragalactic astronomy.  Topics include cosmic dynamics, introduction to relativistic 
models, measuring parameters, dark matter, dark energy, the cosmic microwave 
background radiation, big bang nucleosynthesis.

Disability Statement:
If you have a physical, learning, or psychological disability and require 
accommodations, please let the instructor know as soon as possible. You must register 
with, and provide documentation of your disability to University Disability Support 
Services (UDSS) in SEO, room 330 Knight Hall.)

Objectives/Outcomes/Standards:  
The objective of this course is to provide advanced undergraduates and graduate 
students with a working knowledge of cosmology at a level appropriate for a 
professional observational astronomer.  The range of topics is large and we will focus 
on fundamentals and their applications to extragalactic astronomy.  After taking this 
course students should be able to apply general relativity to the universe, understand 
the expansion and acceleration of the universe, the relevant observable parameters, the 
evidence for the big bang (particularly light element abundances and the microwave 
background radiation), be able to calculate distances, sizes, and times as a function of 
redshift and model, and be introduced to issues related to large scale structure.  These 
constitute a lot of topics.  We’ll stick to the basics.

Text and Readings: 
We will use An Introduction to Cosmology, by Barbara Ryden, supplemented by journal 
articles and website-based material where appropriate.

Course Requirements/Assignments:
I will assign regular homework, but not necessarily something every single week. More 
often I will have problem sets every other week, but also have research-oriented 
assignments that will involve programming and  data analysis, as well as writing 
assignments. In addition to the textbook readings, there will be extra reading (e.g., 



journal articles). The reading is not likely to be explicitly graded (but watch out for 
homework or exam questions to test this) but is very important – I can’t cover everything 
in class.

There will be two exams, a midterm in October and a non-cumulative final. Both will be 
closed book and timed and similar to what we give on the graduate qualifying exam.

If everyone is sufficiently interested and enthusiastic,  we can also undertake a class 
project involving quasars as standard candles that may result in a publication.

Grading Standards: 
The grading scheme will be: A = 80+, B= 70-80, C = 60-70, D= Under 60.  I tend to 
round up, and I reserve the right to curve final grades in your favor. The exams will 
count equally, and total 60% of your grade. Homework will count for 40%, so do your 
homework well!

Attendance/Participation Policy: 
University sponsored absences are cleared through the Office of Student Life. This is 
graduate level class with active student participation and normal attendance is 
expected.  Please inform the instructor about any absences in advance whenever 
possible in order to make arrangements to keep up with course activities.  Observing, 
weather, and travel to astronomy meetings do occur, so please keep the lines of 
communication open.  We will likely have class Thanksgiving week.  I myself need to 
travel to a meeting in September, and probably observing in October, and will arrange 
substitute lecturers.

Academic Honesty: 
The University of Wyoming is built upon a strong foundation of integrity, respect and 
trust. All members of the university community have a responsibility to be honest and 
the right to expect honesty from others. Any form of academic dishonesty is 
unacceptable to our community and will not be tolerated [from the UW General Bulletin]. 
Teachers and students should report suspected violations of standards of academic 
honesty to the instructor, department head, or dean. Other University regulations can be 
found at: http://uwadmnweb.uwyo.edu/legal/universityregulations.htm )

Moreover, I would like to make it clear that success in science in based on one's 
integrity and reputation.  Without those, a career is impossible.  If in doubt about the 
ethics of something, ask!

http://uwadmnweb.uwyo.edu/legal/universityregulations.htm


Course Outline: 
Week Topic 

1 Introduction and Fundamental Observations (including Olber’s Paradox, 
Hubble Law)

2 Gravity and intro to general relativity (light version)
3 Cosmic Dynamics, Introduction
4 Simple (one component) Universes
5 Complex (multiple component) Universes
6 Cosmological Parameters and our Universe
7 Forms of matter in the Universe
8 Cosmic Microwave Background
9 Big Bang Nucleosynthesis
10 Inflation
11 Structure formation (Jean’s mass in expanding universe)
12 Finish structure formation, Thanksgiving week
13 Acoustic Peaks in the microwave background
14 Special topics, wrap-up, final

The instructor may make changes to the syllabus as the course proceeds.  If 
necessary, these changes will be announced in class.


