
Stars and the Universe
(Great Discoveries in Astronomy and Astrophysics) 

171.118
 
 
 

How did we come to know what we know about the Universe?
This course will focus on key discoveries in astronomy and astrophysics
from the speed of light to the speed of the expanding and now accelerating
Universe, from the discovery of Neptune to the modern detection of extrasolar 
planets, spanning hundreds of years and many orders of magnitude of 
astronomical breakthroughs. For each topic we will review the underlying science 
principles, the historic context of the discovery, the original discovery work 
itself, and how it is understood today. Through this course students will gain an 
understanding of not only how the Universe works
but also the process by which we come to understand it.
 

 
 
 
 
 
 
 
 
 
 



 
 
 
**Example** Schedule (from a prior calendar year)
 
Week of 
Jan 28  Introduction & Basics -knowns, unknowns and known unknowns-sec I-II
Early telescopes, early understanding, objects, etc
An Early Physical Model Emerges
Feb 4   13. Binary Stars, 14.  Speed of Light, 19. Distance to a Star-parallax
Feb 11    20. Discovery of Neptune 
Stars, Stars, Stars 
27. Stellar Classification,  28. Giant Stars and Dwarf Stars
Feb 18  30. Stellar Mass, Luminosity, and Stability, 43. Source of Stellar Power
Feb 25  46. Creating Elements in the Stars, 47. A Star’s Life Cycle
March 3 
Cosmology: Refining the Big Picture  
March 3    48. Cepheids: The Cosmic Standard Candles, 49. Sun’s Place in the Milky 
Way  51. Discovery of Other Galaxies, 52. Expansion of the Universe
March 10 Mid-term
March 24  Spring Break
March 31  37. Relativistic Models of the Universe  63. Evidence for the Big Bang,
April 7   62 Quasars   69. Dark Matter
April 14    73. Black Holes (RV) , 74. Extrasolar Planets (JV)
April 21  75.  The Accelerating Universe I and II 
April 28  67 The Cosmic Microwave Background (CB)
 
Possible Extras if Time Permits:  “Hubble Telescope Greatest Discoveries” (ML)
“Making a House Call to the Hubble Space Telescope” (JG)
 
Final Exam
 
 



Course Information
 

 
Lectures
 
  Lectures meet Monday at Wednesday at 1:30--2:50pm in the Bloomberg Auditorium.
  The course website will be http://braeburn.pha.jhu.edu/~ariess/stars_universe or can be 
accessed by link in blackboard.jhu.edu
 
Reading
 
  Required texts for the course:
 
Archives of the Universe, by Marcia Bartusiak
 Secrets of the Universe by Paul Murdin
Clicker registered to you.
 
Recommended
The Cosmos, by Pasachoff and Filippenko
 
Course Requirements
 
Students are expected to attend the lectures as many interesting points may be made by
the professor (I hope) or your classmates (for sure) during the lectures.   
 
Students are expected to hand in the homework on time, read the assigned text, 
participate in class via clickers, take the exams, and complete the labs using the provided 
telescopes.   You may not use another students clicker to click in for them.
 
Texting in class and use of laptops in class
 
Laptops are not needed in class.  Some students prefer to take class notes on laptops.  
However, an open laptop or cellphone can provide an irresistible  
temptation for texting or social media conversing, which for some can be an addiction 
leading to starvation, isolation, falling into open manhole covers or in this course, into a 
blackhole!  
 
We at Stars and the Universe and your classmates can help you with your addiction!  If 
you want to use a laptop to take notes, please sit in the front 3 rows where the wireless 
signal is poor and your classmates can watch over your shoulder as you avoid your 
addictions.  If you think you may be tempted to respond to a text in class on your 
cellphone, I also encourage you to sit in front.  If the urge becomes great, you can hold 
your clicker and pretend you are texting until the urge goes away.  Together we can help 
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you overcome your addiction!
 
Homework:
 
 Doing and understanding the homework is important to get the most out of the class and 
to prepare your self for the exams.  It should not take too long to complete.  Homework is 
due at the assigned time.  Greatly reduced credit, if any, will be given for late homework.  
It is OK to consult with others on homework, but it is NOT OK to copy someone else’s 
work. Solutions and answers must be expressed by each individual seeking full credit. At 
least one homework exercise will involve making an observation from the telescope on 
the roof of the Physics and Astronomy building.
 
Clickering
 
You will use the clickers in class to respond to questions which will help you are me 
gauge your understanding and my explanations in real time.  You will not be graded 
on the correct response, just at attempting a response.  I will drop the two classes for 
which you have the lowest clicker response (i.e., participation), so you get two freebies to 
account for forgetting your clicker, dead batteries, technical malfunctions all class, etc.   
So please do not come up after class to explain these circumstances—that's what the two 
freebies are for.
 
To summarize:
     
    Reading assignments
    Homework sets (about 8 sets)
    Labs with telescopes
    Participation
    Mid-term Exam
    Final Exam
 
Grading:
 
   Homework  25%
   Participation  (via clickers) 15%
   Midterm    20%
   Labs  20%
   Final Exam  20%
 
Staff:
 
  Adam Riess
  Bloomberg room 207
  ariess@stsci.edu
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 TA: Daniel Scolnic (room 205)
  dscolnic@pha.jhu.edu
 
Office Hours: Thursday 2pm
 
 
Etc
  We are fortunate to be surrounded by some of the world’s experts in astronomical 
discovery (at Johns Hopkins University and across the street at the Space Telescope 
Science Institute, headquarters of the Hubble Space Telescope).  For a few topics for 
which such an expert is local and known to be an engaging speaker, we will have a guest 
lecture for that class.  We may even get an astronaut in (we did last year) to
tell you how he fixed the Hubble Space Telescope 3 times in orbit!
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