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Natural Science I: Einstein's Universe             V55.0204 
Fall 2005                Meyer 121 
 

Tuesday and Thursday 
9:30 – 10:45 a.m. 
Prof. Andre Adler 

Silver Center, Room 903A 
Office Phone: (212)-998-7802 
E-mail: andre.adler@nyu.edu 

Office hours: Monday 4 to 5 pm 
 

 
A photograph of Einstein taken in 1912.

 
The work of Albert Einstein altered our notions of space, time, light, mass and gravity.  Space and time 
were transformed from being unalterable to pliable.  Some physicists even do research on the possibilities 
of time travel into the past. Yet, Einstein’s work has practical applications in devices such as the laser, 
found in every CD and DVD player, and the Global Positioning System.  Einstein’s famous description of 
the relativity principle is simple, but the implications are profound.  This course focuses on what relativity 
and the quantum theory tells us about the nature of time and space.  Of course we will also explore the 
meaning of E = m c2 and show that, contrary to popular belief, it is not required for the construction 
nuclear weapons. We will also look at applications to astrophysics and cosmology.  We will begin the 
course with a reading of a relativity-inspired work of fiction (Einstein’s Dreams) that presents alternative 
ways time might work.  Throughout the course we will return to Einstein’s Dreams and contrast the views 
of time expressed in this work with the ways time actually works as presented by the special and general 
theories of relativity.  We will also discuss the life of Einstein, who, unlike most scientists, became a very 
public figure. 
 
Course texts             
1. Einstein’s Dreams, by Alan Lightman, Warner Books. 
2. Simply Einstein: Relativity Demystified by Richard Wolfson, W.W. Norton and Co. 
3. The Fabric of the Cosmos by Brian Greene, W.W. Norton and Co. 
4. Einstein’s Universe Laboratory Manual. 
 
Lecture Questions            
In order to help you organize the course material and to let you know what you are responsible for, 
question sheets will be handed out in lecture each week.  Examinations will be based on these questions, 
in addition to the quantitative laboratory worksheets, the readings and the lectures, so you should write 
out the answers to these questions each week. 
 
Examination Schedule and Course Grade         
Midterm examination:   25% Thursday, October 27 
Laboratory:    40% 
Final examination:   35% Thursday, December 22, 8:00 – 9:50 am 
 
Laboratory Sessions            
These weekly sessions are an important part of the course. You must be registered for one lab section. 
You will have to submit a lab report for each experiment performed.  The lab report has to include 
answers to all questions and any data you may have collected.  The lab report will be due in lab one week 
after the experiment has been performed.  The laboratory sessions will be held in Silver 203 and will 
begin on Tuesday, September 13. 
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The laboratory sessions will be devoted to: (1) Doing experiments, and (2) doing worksheets that will be 
handed out in lab. 
 
Section Day Time Section Day Time 

2 Tuesday 3:00 – 4:40 p.m. 5 Wednesday 11:00 – 12:40 p.m. 
3 Tuesday 5:00 – 6:40 p.m. 6 Wednesday 1:00 – 2:40 p.m. 
4 Wednesday 9:00 – 10:40 a.m. 7 Wednesday 3:00 – 4:40 p.m. 

 
The laboratory grade will be based on the following assignments, depending on the particular session: (1) 
Lab experiment and report, (2) assignments given out in lab. 
 
Attendance 
If you arrive at least 10 minutes late for the lab session credit will be deducted from your lab grade. 
 
Absence Policy 
Excused absences will only be given in the case of illness (with a doctor’s note) or observation of a 
religious holiday.  You must notify your lab instructor in advance in writing if you miss a lab due to 
religious reasons.  All other absences will be considered unexcused and will result in a lab grade of zero.  
You cannot make up a lab by attending a laboratory session that you are not registered for. 
 
Late Assignments 
Late assignments will be penalized for each day late (excluding weekends).  If you wish to submit a late 
lab report you must do so only at your laboratory instructor’s office. 
 
Lab Instructors 
Each lab instructor will hold a weekly office hour where you can discuss lecture and laboratory material.  
Office locations and office hour time and day will be announced during the first laboratory session. 
 
Rong Wu 
rongying.wu@physics.nyu.edu 

Jinqiang Zhong 
jinqiang.zhong@physics.nyu.edu 

Payman Norasteh 
pn10@nyu.edu 

 
College Learning Center           
Additional assistance for this class is available to you free of charge at the College Learning Center 
located on the 1st Floor of Weinstein Hall (right behind Java City).  For information on one-on-one and 
group peer tutoring, please stop by the CLC or go to their website: http://www.nyu.edu/cas/clc/index.html 
 
Missed Exams            
There is no make-up exam for students who miss the midterm exam.  If you miss the midterm exam 
because of illness, you must contact Dr. Adler by phone or email before the start of the exam and follow 
up with a doctor’s note.  If you miss the midterm examination, for a valid reason (illness, injury or family 
emergency), your grade will be based on the following allocations: 
 
Laboratory:     40% 
Final examination (cumulative):  60% 
 
Final Exam 
A make-up for the final examination will be given under exceptional circumstances, which must be 
discussed with Dr. Adler before the examination.  A doctor’s note must be provided in the case of illness.  
In this case a grade of incomplete will be assigned and the make-up will be scheduled for the beginning 
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of the Spring 2006 semester.  Please avoid making travel plans before the date of the final exam.  No 
alternative date for the final examination will be offered before the end of the Fall 2005 semester. 
 

Schedule of Lecture Topics and Readings 
Lecture 
Dates 

Lecture Topics and Associated Readings 

T Sep 6 
R Sep 8 
T Sep 13 
R Sep 15 
T Sep 20 
R Sep 22 
T Sep 27 
R Sep 29 
T Oct. 4 
R Oct 6 
T Oct 11 
R Oct 13 
T Oct 18 
R Oct 20 
T Oct 25 
R Oct 27 
T Nov. 1 
R Nov. 3 
T Nov 8 

R Nov 10 
T Nov 15 
R Nov 17 
T Nov 22 

Lightman’s Einstein’s Dreams; Topics from Simply Einstein, chapters 1 through 12.  
Newton’s Laws of motion; Newton’s version of the principle of relativity. Physics in 
the 18th Century: Light, Electricity and Magnetism.  Light as a wave; The Ether and 
Absolute Motion.  The Michelson-Morley experiment; The principle of relativity: 
Einstein’s version. Consequences of Einstein’s Relativity principle: The relativity of 
time; the relativity of space; Time travel into the future. Einstein’s Dreams and Special 
Relativity; The relativity of simultaneity; Experimental evidence for the predictions of 
special relativity; Special Relativity and Consistency: Why there are no contradictions 
when one says that moving sticks shrink and moving clocks run slow; absolute’s in 
relativity: the spacetime interval; light cones Topics from Simply Einstein, chapters 12 
through 16, and Fabric of the Cosmos Parts I, II and III. Why one can’t travel faster 
than light; E = m c2; Einstein and Stimulated Emission of Radiation (the SER in 
LASER); Light as a particle; Spacetime; Space and the Quantum World: Entangled 
Space; The Einstein-Podolsky-Rosen experiment; The Uncertainty Principle; John Bell 
and Spin; General Relativity: accelerated motion is not absolute; the equivalence 
principle.  The flow of time; The illusion of past, present and future. 

Midterm Examination on Thursday, October 27 
The arrow of time: low entropy, high symmetry and the beginning of time; Entropy and 
gravity; Time and the quantum theory; Einstein’s Dreams and Thermodynamics.  
Einstein’s Dreams and Cosmology. Einstein’s Dreams and General Relativity.  Topics 
from Fabric of the Cosmos Part III; The expanding universe and Hubble’s Law; 
Symmetry in the universe: the shape of space and the flow of time; Phase Transitions 
of the Cosmos; The origin of mass: The Higgs Field; The cosmological constant; 
Inflation Theory; how inflation explains the flatness and horizon problems with the Big 
Bang; The Cosmic Microwave Background Radiation.  Dark matter and dark energy; 
the accelerating universe. 

R Nov 24 Thanksgiving 
T Nov 29 
R Dec. 1 
T Dec 6 
R Dec 8 
T Dec 13 

Topics from Fabric of the Cosmos Parts IV and V String Theory: How it describes the 
fundamental particles, how it seeks to unify GR and QM; Hidden Dimensions; String 
Theory leads to Branes; Branes and the Strength of Gravity; Gravity leakage into 
hidden dimensions, Branes and mini-black holes; Paradoxes of time travel to the past; 
General Relativity and time travel into the past; Resolving time travel paradoxes using 
the many-worlds interpretation of quantum mechanics; Quantum teleportation. 

R Dec. 22 Final Examination                                                                           8:00 am to 9:50 am 
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Weekly Schedule of Laboratories 
 

Week of Weekly Lab 

September 5 No lab 

September 12 Kinematics 

September 19 Newton’s Second Law 

September 26 Young’s Experiment/Michelson Interferometer 

October 3 Relativity on the Computer: Time Dilation and Length 
Contraction 

October 10 Time Dilation Worksheet 

October 17 Length Contraction Worksheet 

October 24 Review for the midterm exam 

October 31 Video: “Einstein Revealed” part I 
Midterm exam returned and reviewed 

November 8 Principle of Equivalence 

November 15 Video: “Einstein Revealed” part II 

November 22 Thanksgiving Holiday (No Lab) 

November 29 Hubble’s Law 

December 5 Hubble’s Law Worksheet/Review for the final exam 

 


