
Course Syllabus for  Astr o4: The Stars 
 
Course I nstr uctor: Adriane Steinacker 
 
General Description: The stars have always captured the human imagination. Our perception of 
the night sky has changed dramatically over the course of history. Our ancestors knew the night 
sky just as well as they knew their own villages, because the Sun, the stars, certain planets and the 
Moon dictated their pace of life. The sky is full of stories that stem from a time when mythology 
was used to explain the cosmos. Over the past millennia, however, we have pushed the mystery 
of our Universe to the very edges of space and time. Yet today, paradoxically, the night sky 
remains largely unknown to most humans. We no longer need the stars to measure the flow of 
time, to survive. Yet we now understand how stars are born, why they shine, how they die, and 
we can predict the course of their evolution with exquisite precision. All of this can be done from 
a windowless offi ce, as long as data pours into the computer. It is a formidable accomplishment, 
to have unraveled so much about the stars, despite the fact that they are beyond our reach. In this 
sense, we can still say that the stars are magical. In this course, you will be fl ying through those 
specks of light that decorate our sky, you will glance inside them and beyond, into our UniverseÕs 
past. My hope is that you will walk away with a new view of our wonderful Universe, and 
perhaps even a new view of yourselves. 
 
Contact Information: Offi ce: ISB 157 (ISB=Interdisciplinary Science Building) 
e-mail: asteinac@ucsc.edu 
Offi ce hours: Mondays 1-2pm, ISB 157 
Section: Tuesday 12-1:10, ISB 165 
 
Teaching Assistants:  
Auditya Sharma, e-mail: sharma@physics.ucsc.edu 
Offi ce hours: Tuesdays, 3-5pm, ISB 288 
Robert da Silva, e-mail: rdasilva.astro@gmail.com 
Offi ce hours: Tuesdays, 4-6pm, ISB255 
 
Section hours: 
Tuesday: 6-7 pm, Earth Marine Sciences B214, Robert 
Tuesday: 12-1:10, ISB 165, Adriane 
Wednesday: 12-1, ISB 165, Robert 
Wednesday: 5:30-6:30pm, Physical Sciences 14, Auditya 
                     6:30-7:30pm, Physical Sciences 14, Auditya 
 
Class Hours: 10:00-11:45 am 
Location: Classroom Unit 1 
 
Textbook:  Title: Universe: Stars and Galaxies 
Authors: Freedman and Kaufmann. Buy it used if you possibly can. Any of the past 2-3 editions 
is fine (including the present one, 2008). 
 
Supplemental Reading: will be provided on reserve at the Science LibraryÕs Electronic Reserve 
site (ERes) in form of comprehensive articles. 
 



Posting Course Materi al: 1) The lectures will be available on my website: www.apollo-
eighteen.com. Login and passwords for the site wil l be announced in class. 2) Homework 
assignments and solutions, solutions to the quizzes, and additional reading will be available only 
on ERes. The password for ERes will be the same as for my website. 
 
How to access Electronic Reserves:  
1) Go to http://library.ucsc.edu/science/. 
2) Click on the ERes-link on the upper left side of the page. 
3) Click on ÒSearch by InstructorÓ. 
4) Type in the password that I will specify in the second class. DonÕt miss it! 
 
Course Requirements: This course aims to provide a general understanding of the stars and the 
phenomena related to stars. This course also fulfi lls the quantitative requirement, Q, which means 
that algebra, some geometry and trigonometry will be used as a tool to put the concepts into a 
quantitative perspective. My philosophy for this course is, however, best reflected in the General 
Description section provided above. If you are a science major, in particular sophomore and 
above, I recommend taking a higher-level course (e.g. Astro 12, offered next quarter), which is 
more appropriate to your level. DonÕt blame me for not racing at your pace: This is a class offered 
to non-science majors! I would like to respect this. I do, however, welcome science majors with a 
positive attitude, as I am convinced there is plenty to learn in this class. 
 
Needed Equipment: Please purchase a calculator , a rul er and a stapler. Cell-phones are not 
allowed during exams, so you will not save money by not buying a calculator! Bri ng your  
calculator to every class and every  section. 
 
Reading: Reading assignments will be specified at the beginning of each class for the previous 
class. You are expected to spend a minimum of 4 hours per week studying for this course, not 
including the course, section and offi ce hours. 
 
Exams and Homework:  There will be two quizzes, scheduled for October16 and November 6 
during part of the usual class time. The quizzes make up 35% of your grade. There is no make-up 
opportunity for the quizzes, so make sure to be there. The final exam is scheduled for Monday, 
Dec. 8, 8-11am in this classroom. The final will make up 40% of your grade. The remaining 25% 
are based on your homework performance. There will be a weekly homework assignment, 
containing about 4 problems. The homework will be posted on Electronic Reserves at the Science 
Library every Thursday and is due on the following Thursday in class. I t is your  responsibility 
to download the homework and pri nt it out. You have two options: 1) If you are confident 
enough to do the homework without having to attend sections, you may skip these and submit a 
total of 5 out of 7 homework assignments in class on Thursdays, or 2) Attend sections regularly. 
In this case you will only have to submit section work to your TA. Credit will be given to you 
according to the work you do in section. Should you start off by doing the homework on your 
own, and find out later that you underestimated the diffi culties associated with this, you may 
switch to attending sections.  Likewise, if after attending a few sections you feel that you are 
better off doing the work on your own, you may switch over to submitting homework in class. In 
any case, do take these homework sets very seriously! They will help you deal with the problems 
on the exams.  You should always pick up your graded work and check out the solutions on the 
Science LibraryÕs electronic reserve site. 
 
A few notes of advice:  This is, in particular, addressed to freshmen. 1) You may think that the 
class will be easy to handle, because you had AP science classes in high school, or for other 
reasons. It often happens that after a few weeks of class, you will fi nd yourself lost and behind. 



DonÕt hesitate to take action by immediately starting to go to section and offi ce hours. Just donÕt 
let things slide. There is no reason why this sort of class cannot be a successful one for yourself, 
provided you are prepared to work for it. Astronomy cannot be learned through an absorption 
process. 2) You might think that you donÕt have to attend the lectures, because nobody takes 
attendance, and because you prefer to sleep in. I never found a student who aced the class 
adopting this attitude. You have to behave responsibly. Even though I am posting my class slides, 
it may take a day or two before I get to do this, and you might miss important announcements, or 
simply you are missing having heard the material once before you start thinking about it more 
deeply. 
 
Field Tri p and Stargazing:  
There will be a field trip to Lick Observatory on Mt. Hamilton on a date that I will announce 
within the fi rst two weeks of class. If you would like to participate, you will have to sign up and 
pay a symbolic fee of $5 at the Astronomy DepartmentÕs Offi ce in the main lobby of the ISB 
building. I will explain further procedures. We will also go out occasionally to learn about the 
night sky and to look through a telescope. These meetings are optional and will be announced in 
class. 
 
Li st of Topics: 
 
1) Introduction, setting the scales, motions of the Earth. What a trip! 
2) The stars through centuries: A brief history. Constellations, eclipses, shooting stars and 
other stellar happenings. How do we measure the distances to stars? 
3) Light: Our messenger to the stars. How is light made, and how do we use it as messenger to 
probe the stars and other objects in our universe. Atoms and spectroscopy, etc. 
4) The classifi cation of stars: Hertzsprung-Russell diagram, properties of the different groups of 
stars. 
5) Observing the stars, Earth-bound and from space. Gravity and its applications for binary stars. 
Optical, spectroscopic and eclipsing binaries. 
6) The Sun. Why do stars shine? The SunÕs outer layers and the solar wind. Solar missions. 
7) Post-Main-Sequence evolution of low-mass stars. Red giants and implications for the EarthÕs 
climate. Planetary nebulae and white dwarfs. 
8) Post-Main-Sequence evolution of high-mass stars. Supernova Explosions. 
9) Neutron stars and black holes. Mass transfer in binary systems. 
10) Star formation. Brown dwarfs. The birth of the fi rst stars. 
11) Stars in clusters. Ages of clusters. Variable stars. More about measuring distance. 
12) Stars in galaxies. Evolution and formation of galaxies. 
13) Stellar collisions and the evolution of binary systems.  
14) Galactic chemical evolution. 
15) The birth and future of our Universe. 
 

                                                 


