
CORE-UA-209
Physical Science: Quarks to Cosmos

Fall 2017

Lectures: Tue., Thu. 2:00 – 3:15 PM Meyer 121

Instructor: Prof. Joshua Ruderman
Contact: prof.josh.ruderman@gmail.com, Office Phone: 212-998-7717
Office Hour: Tue. 11:00 AM – 12:00 PM and by appointment, 726 Broadway room 907

Lab Instructor Ashfi Chowdhury Nitya Doddamane David Mykytyn
Contact aac333@nyu.edu nmd299@nyu.edu dwm261@nyu.edu

Office Hour
Thu. 12:30 – 1:45 PM Tue. 9:00 – 10:00 AM Mon. 4:00 – 5:00 PM
726 Broadway 1035 726 Broadway 943 726 Broadway 1056

Laboratory Sections: Meyer 161

Section Day Time Instructor
2 Wednesday 9:00 - 10:40 AM Nitya Doddamane
3 Wednesday 11:00 AM - 12:40 PM Nitya Doddamane
4 Wednesday 1:00 - 2:40 PM Ashfi Chowdhury
5 Wednesday 3:00 - 4:40 PM Ashfi Chowdhury
6 Wednesday 5:00 - 6:40 PM David Mykytyn
7 Thursday 9:00 - 10:40 AM David Mykytyn

Course Description

This course will introduce you to the modern scientific understanding of our Universe. Topics
to be covered include stars, such as stars like our sun, white dwarfs, neutron stars, and black
holes; galaxies; the expansion of our Universe; the Big Bang; and the makeup of our Universe
including ordinary matter, dark matter, and dark energy. We will cover these concepts and
learn about how physicists arrived at these concepts.

Course Objectives

• learn how to absorb, and then discuss, qualitative information about a variety of sci-
entific topics

• learn about scientific research that is now going on

• see how we learn about our Universe using the scientific method (combining observa-
tion, experimentation, and theory)
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• show how light carries information about the cosmos

• learn how stars like the sun generate energy

• learn how stars evolve into white dwarfs, neutron stars, and black holes

• provide an overview of the Big Bang theory

Online Materials

Class announcements, links, etc., will be tweeted from the course twitter account: @q2cfall2017.
Course materials will also be posted to NYU Classes. You must have an active NYU email
account to access NYU Classes.

Course Texts

• Astronomy Today, Volume II: Stars and Galaxies, 8th Edition, Chaisson and McMillan

• Quarks to Cosmos: Laboratory Manual, 2017.

Using an older version of Astronomy Today is probably fine, but I will not confirm any
changes in section/chapter numbers.

Lectures

Lectures will help you to learn the material and succeed on the course exams. Questions
will be handed out in each lecture, and these questions will form the basis for what you are
responsible for on the exams. The answers to all questions will be discussed in lecture, and
the answers to some questions can also be found in the textbook. Lecture sheets will be
available in class, during the relevant lecture, and will later be posted online (normally one
week after lecture).

NY Times Readings

A key objective of this class is to introduce you to contemporary scientific research. Towards
this goal, you are required to submit a weekly summary of a recent article from the NY Times
science section (any article). You should choose a recently published article (September 1,
2017 or later). Each summary should be three paragraphs long, and should be submitted via
email to your TA and to prof.josh.ruderman@gmail.com. All emails should have the subject:
NYT: title of article. Your NY Times summaries are due Fridays by 5 PM, and the first one
is due Friday September 15.

The NY Times can be accessed on the internet, but requires purchase of a digital sub-
scription after viewing 10 free articles. Bobst library provides NYU students with free access
to the NY Times. Printed copies of recent issues are stored in the “Current Periodicals &
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Newspapers” room on the third floor of Bobst. Digital access is also provided through the
NYU library website.

Course Examinations

Examinations will be based on (1) the lecture questions handed out in lectures, (2) exercises
assigned in class, and (3) material covered in the laboratory sessions.

There will be two exams: a midterm and a final. Both exams will be in multiple choice
format. For the exams, you should bring a calculator (not a phone). The midterm exam
will focus on detailed material covered in class. The final exam will be cumulative, and will
test subjects covered on the midterm that received the most incorrect responses as well as
detailed material covered in class after the midterm.

exam date time room
midterm Tue. 10/24 2:00 - 3:15 PM Meyer 121

final Tue. 12/19 2:00 - 3:50 PM Meyer 121

Course Grading

NY Times Summaries 10%
Laboratory (dropping lowest score) 40%

Midterm (10/24) 15%
Final (12/19) 25%

Better of Midterm/Final Grade 10%

The mapping of numerical scores to letter grades will be determined later. If we curve, we
will only curve up. If the average score assigned by any of the TAs is lower than other TAs,
all of their student’s scores will be curved up.

Homework

Homework assignments will be handed out in class, and posted online by the end of that
week. Homework assignments are to help you understand the material and to prepare you
to succeed on course examinations. Homework assignments are to be handed in at the start
of your lab the week following their assignment, and will constitute 1 point out of 10 points
of that week’s lab score.
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Laboratory Sessions

The weekly laboratory sessions are an important component of this course. You must be
enrolled in one laboratory section, which will meet in Meyer 161. You are required to submit
a lab report after each week’s experiment. The lab report must include answers to all
questions, and all data collected. It should be possible to complete the lab report during
the laboratory session. However, if you need extra time to finish your lab report, you must
submit it within 5 days of the lab session. Laboratory Sessions will be held in Meyer
161 and begin September 13 and 14. The sessions will be devoted to:

1. Performing experiments described in your laboratory manual.

2. Discussing homework problems.

3. Going over questions from class.

Attendance: Your lab instructor will deduct points from your lab grade if you arrive late or
depart early. You can only leave early after handing in your completed lab report.

Absence Policy: A lab absence will only be excused in the case of illness (with a doctor’s
note) or observance of a religious holiday. In the case of a religious holiday, you must notify
Prof. Ruderman and your lab instructor in advance, in writing, and this must be done
during the first two weeks of the semester (by September 15). Absence for any
other reason will be considered unexcused and will result in a lab grade of zero. The labs
are administered by the CORE office and their policy is that, because all labs are full and
equipment is limited, 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 that they are late (ex-
cluding weekends). If you would like to submit a late lab report, you must do so at your lab
instructor’s office.

Late NY Times Summaries: NY Times Summaries will not be accepted late for any reason
other than illness (with a doctor’s note).

Lab Instructors: Each lab instructor will hold a weekly office hour, and will be available by
appointment, to answer questions and discuss laboratory and lecture material.

Missed Examinations

Midterm Exam: There are no makeup exams for students who miss the midterm
exam. If you miss the midterm because of illness, you must contact Prof. Ruderman by
phone or email before the start of the exam, and you must follow up with a doctor’s note.
If you miss the exam for a valid reason (illness, injury, or family emergency), your grade
allocation will be modified as follows:
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NY Times Summaries 10% 10%
Laboratory (dropping lowest score) 40% 40%

Midterm (10/24) 15% -
Final (12/19) 25% 50%

Better of Midterm/Final Grade 10% -

Final Exam: A make-up for the final exam will only be given under truly exceptional circum-
stances. A doctor’s note is required in the case of illness. In this case a grade of incomplete
will be assigned and the make-up will entail taking the final exam for the next offering of this
course, which is no sooner than Spring 2018. 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 2017 semester.

Religious Holidays: If you will be absent for observation of a religious holiday during this
semester, you must inform Prof. Ruderman and your lab instructor within the first two
weeks of the semester (by September 15).
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Tentative Schedule

The following schedule is tentative and subject to change. Readings are from the Astronomy
Today textbook.

Week Date Topic Reading Weekly Lab

1
Tue. 9/5 Introduction

1.1-2 No Lab
Thu. 9/7 Our Cosmic Neighborhood

2
Tue. 9/12 The Sky and the Seasons 1.3-4,6

Math Review
Thu. 9/14 Kepler’s Laws 2.4-6

3
Tue. 9/19 Newton’s Laws 2.7-8

Kinematics
Thu. 9/21 Light I 3.1-2

4
Tue. 9/26 Light II 3.3-4

Newton’s Second Law
Thu. 9/28 Doppler Effect 3.5

5
Tue. 10/3 Atoms and Spectroscopy 4.1-5

Parallax
Thu. 10/5 The Sun 16.1-3,6

6
Tue. 10/10 Particles 16.7

Interference & Diffraction
Thu. 10/12 Stars I 17.1-2

7
Tue. 10/17 Stars II

17.3-4 Midterm Review
Thu. 10/19 Stars III

8
Tue. 10/24 Midterm: 2:00 – 3:15 PM, Meyer 121

Spectroscopy
Thu. 10/26 H-R Diagram 17.5-8

9
Tue. 10/31 Evolution of the Sun I

20.1-3 Photoelectic Effect
Thu. 11/2 Evolution of the Sun II

10
Tue. 11/7 Supernovae I 21.1-3

Inverse Square Law
Thu. 11/9 Supernovae II 21.4-5

11
Tue. 11/14 Neutron Stars 22.1-3

Equivalence Principle
Thu. 11/16 Black Holes I 22.5

12
Tue. 11/21 Black Holes II 22.6-8

No Lab
Thu. 11/23 Thanksgiving Recess

13
Tue. 11/28 Milky Way Galaxy I

23.1-2 Hubble’s Law
Thu. 11/30 Milky Way Galaxy II

14
Tue. 12/5 Dark Matter 23.6

Cosmological Redshift
Thu. 12/7 Hubble’s Law 24.3

15
Tue. 12/12 Legislative Day: Mon. schedule

Final Review
Thu. 12/14 Big Bang 26.1-7

final Tue. 12/19 Final: 2:00 – 3:50 PM, Meyer 121
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Frequently Asked Questions

Q: What email address should I use to contact you?
A: Please use prof.josh.ruderman@gmail.com. My NYU email receives 100+ emails per day
and many get lost in the noise. If you use this gmail address, I will be able to make sure
that I reply to you. If you use my NYU email address, there is 50/50 chance I will reply but
if you use this gmail address I almost certainly will reply.

Q: Why do we need to put NYT in the subject header of our NYT emails?
A: This allows me to separate non-NYT emails so that I make sure I do not miss important
class emails.

Q: I missed my lab because of sickness, can I make it up?
A: No. The lab stations are disassembled every week and all labs are full, so there is no
opportunity to make up labs. The Core office administers the labs, and they have a strict
policy of no make-ups for illness. If you miss a lab because of sickness, provide your TA and
me with a doctor’s note, and the zero will not be counted against you.

Q: I missed a lab or test because I was sick, but I didn’t get a doctor’s note. Can I still have
that lab not counted?
A: No. If you are too sick to be in class, that’s very sick. Extremely sick. Your-parents-
would-want-you-to-see-a-doctor sick. See a doctor.

Q: I will miss a lab due to observance of religious holidays. Can I make it up?
A: You’ll either be able to make it up, or you’ll be excused from the lab if a make-up is not
possible. You must notify me in the first two weeks of the semester (so by September 15) so
that we can plan ahead.

Q: I missed a lab due to a religious holiday! Can I make it up?
A: Did you tell me in the first two weeks of the semester?

Q: I missed the midterm. Can I make it up?
A: No. If you have a note from a doctor, the final will have added importance. If you have
no note, you will receive a zero.

Q: I missed the final, can I make it up this semester?
A: No. If you have a note from a doctor, you will be given the opportunity to take the final
the next time the course is offered in the Spring or next Fall. There will be no make-up
finals this semester. That includes showing up, or emailing, later in the day of the final.

Q: I’m going to Cuba the day before the final. It’s going to be sunny and they make great
mojitos. Can I take the test early?
A: Nope.
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Q: I have special needs for test taking, which the university is aware of. What should I do?
A: No problem. Please contact me directly and we’ll arrange this.

Q: Can I use a previous year’s textbook?
A: If it’s the same book as for this class, but an earlier edition, it will probably be similar.
But I will be using this year’s textbook, and I will not be checking to see if the material is
covered in earlier books. It will probably be fine though.

Q: Do I need to know all the material from the book?
A: The tests are based on the lectures, labs, and homework. Some material in lecture may
not be contained in the book. Some material may be contained in additional web material
and handouts. What you should know is what I cover in class. The best resource for what
you need to know are the class lecture sheets, your labs, and your homework.

Q: I want to change my lab section. Can I?
A: I actually don’t handle such changes. Lab scheduling is controlled by the Core office.
Contact them and they’ll let you know whether or not you can change sections.

Q: Will you post the answers to lecture sheets online?
A: No, but I or your TAs are happy to go over any lecture sheet in office hours.

Q: I’ve run out of free NY Times articles online. How can I access the NY Times?
A: There’s a few options. You can purchase an online subscription (the student rate is
one dollar per week). You can purchase a printed copy of today’s NY Times for $1.25, in
the lobby of Bobst (Tuesdays have a “Science Times” section so are a good choice). Bobst
Library also stores printed copies of recent issues in the “Current Periodicals & Newspapers”
room on the third floor. Articles can also be freely accessed online through the NYU library
website.
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