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ASTR121 / Spring 2010 
Introduction to Astrophysics II 
Stars and Beyond 

Prof. Chris Reynolds 
Office : CSS1243 

Phone : 301-405-2682 
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  Course intended for science majors or 
those with a strong interest in science! 
  I will assume good knowledge of algebra 

and geometry (MATH115 is pre-req) 
  This is astrophysics - there will be a lot of 

physics! 
  Some concepts will be difficult.  Some 

concepts will challenge your basic 
preconceptions of the Universe… much 
more so this semester than last 
semester! 

Course logistics 

  4 credit CORE course 
  Two lectures per week 

  11.00am-12.15pm Tuesday & Thursday 
  Please be on time! 

  One discussion section per week 
  11.00-11.50am Friday 
  Sessions led by Holly Sheets 

  One lab per week 
  Section 0101 (2.00-4.00pm Monday) 
  Section 0201 (11.00am-1.00pm Monday) 
  Labs led by Holly in room CSS1109 

  Night Lab 
  More about this later 
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Grading 

  See syllabus… 
  Grade given for  

  2 mid-term exams (100 pts each) 
  25th-Feb-2009 & 6th-April-2009; during class 

  Final exam (200 pts) 
  13th May 2010 8.00-10.00am 

  Homeworks (150 pts total) 
  Discussion period participation (100 pts) 
  Lab work (100 pts) 
  Night lab (50pts) 

Class 1 : Postulates of Special 
Relativity 

  The speed of light problem 
  The postulates of special relativity 
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I : The speed of light “problem” 

  At the end of the 19th century, physics was 
faced with a profound mystery about the 
speed of light 

  Theoretically… 
  James Clark Maxwell had developed the theory of 

electromagnetic fields which predicted existence of 
electromagnetic waves 

  Maxwell’s equations lets you calculate the speed of 
the electromagnetic waves 

  But, at no point does the theory tell you with 
respect to what this speed should be 
measured!! 

  How do we decide “who is at rest” ? 

  Experimentally… 
  Michelson & Morley (1880s) showed that speed of 

light is the same in every direction 
  In particular, (as measured on Earth) it is the same 

when measured along direction of Earth’s motion 
about the Sun as when measured in perpendicular 
direction 

  i.e., the velocity of the Earth doesn’t get added to or 
subtracted from the velocity of light 

  So, it seems like we’re supposed to always measure 
the speed of light relative to the Earth.   Seems an 
unnatural choice for nature to make…  
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II : Einstein’s postulates of 
Special Relativity 
  Consider a group of un-accelerated observers 

(inertial reference frames)… they can move 
(with uniform velocity) relative to each other 

  Postulate 1 : All un-accelerated observers 
experience the same laws of physics 

  Postulate 2 : All un-accelerated observers 
measure the same value for the speed of light 

  Notes:  
  Postulate 2 is redundant if one includes Maxwell’s 

theory of e/m within Postulate 1. 
  In order not to run into trouble, we are going to 

ignore gravity for now… 


