                                                       ASTRONOMY 5

                                                  Cosmology and Galaxies

                                                          Spring 2007

                         COURSE DESCRIPTION AND REQUIREMENTS

COURSE DESCRIPTION:


This course is designed to acquaint the non-science student with frontier concepts in cosmology.  We emphasize the recently discovered intimate connection between the microscopic physics of matter and the macroscopic properties of the Universe.  We discuss such fundamental questions as how the Universe began, what the early Universe was like, and how galaxies and clusters of galaxies formed as the Universe expanded.  Essentially, we will explore the cosmic roots of the human race.  Concepts of modern physics that will be emphasized include current theories of forces and elementary particles, grand unification, the uncertainty principle, general relativity, inflationary cosmology, dark matter, and dark energy.  On a deeper level, we will consider whether the Universe is unique or just one of many, and whether such audacious questions can even be addressed by human beings.  Many questions will turn out to have fairly solid answers, but do not expect answers to everything, especially the deepest questions!  However, we will have fun speculating.



Approximately one fourth of the course will deal with the properties of galaxies, including active galactic nuclei and quasars.  A highlight here will be a discussion of massive black holes at the centers of galaxies.


The approach is mostly intuitive and descriptive, keeping the main ideas firmly in the foreground.  However, this is a Q course, so we will throw in some math.  The main use of math will be using algebra to set up physical equations to describe how one physical variable scales versus another.  An example is how the force of gravity between two objects falls off with their separation.  We will also be assigning quantitative homework problems that are rather like lab exercises---you may not be able to do these by yourself , so we will work them collectively in section.  Coming to section is important for doing these problems.  Finally, we will also be using graphs, logarithms, exponents, and scientific notation.  Graphs are important, particularly the log-log kind.  To get an idea of their difficulty, look at the graphs in Chapter 28 of the textbook.  If these look manageable, you should be OK.


Even the most diligent student will not be able to understand everything in this course---professionals like myself are mystified by much of cosmology.  Expect to be puzzled; this is natural.  Everyone who demonstrates interest and effort will be passed.

Class and section attendance will be used as barometers of interest and effort.


At the opposite pole, science types may find the amount of math and physics too small.   Take Astronomy 13 (offered on Tues and Thurs by Professor Guhathakurta) if you want to see more math and physics.

INSTRUCTOR: 
Sandra M. Faber




101 Center for Adaptive Optics, 9-2944, messages 9-3581




Office hours: 9:30-10:30 AM Tues

                                                          3:30-4:30 PM Thurs

TAs:


Jenny Graves, astronomy grad student, graves@ucolick.org




159 Interdisciplinary Sciences Bldg., 9-2774.  

Office hours: TBD

                                    Doug Spolyar, physics grad student, dspolyar@physics.ucsc.edu

                                    292 Interdiscipoinary Science Bldg., 9-5691.  

Office hours: TBD

READINGS:
Universe, Stars and Galaxies,  Freedman and Kaufmann, 


    Introductory astronomy text.  Available at Baytree 

    Bookstore.  Required.

The Particle Garden, Kane.  Paperback book on particle

    Physics.  Available at Baytree Bookstore.  Required.

Lecture notes handed out every lecture.  Even more important 

    than text.
Occasional extra handouts that are also required reading.  Watch

    syllabus and make sure you get them.

REQUIREMENTS:
• Three lectures per week: MWF, 9:30-10:45, Thimann I.

• One section meeting per week (to be scheduled, attendance

   optional though highly recommended).




• Five written homeworks (35% of grade).

                                    • Frequent in-class quizzes (20% of grade, see below).




• Midterm exam (20% of grade).

 


• Final exam (25% of grade).




• All exams and quizzes are in-class, open-book, open-notes.

READING:
Each class has a reading assignment that is given on the syllabus.  We expect you to do the reading before class.  Most of the reading assignments are in the main textbook, Universe: Stars and Galaxies.  This text has pointers to material at the textbook website, and also to material that comes with two CD-ROMS that are distributed with the text.  None of this additional material is required, although the CD-ROMS are fun to play with.    

WEBSITE:

The class website is:




        http://www.ucolick.org/~faber/ay5/ay5.html.

There you will find the syllabus, calendar, lecture notes, homework problems and solutions, online software tools needed for certain homework problems, exam review materials, further reading (on reserve at the Science Library), and links to some interesting and beautiful astronomy websites.  There will also be announcements about the class schedule and activities, so check there regularly, especially if you miss a class.
QUIZZES:

The most important single thing that will help you learn in this

class is to attend lecture and pay attention.  To provide motivation, we are going to give unannounced quizzes frequently on random days.  You will pick up the quiz along with the other handouts at the beginning of class, and you will have 5 minutes to fill out the answers at the end of class.  You drop your quiz in an alphabetically labeled bag as you exit.  Quizzes will be graded and returned in the next one or two classes.  Quizzes are designed to give both you and us and quick feedback on whether you are understanding the material.

FLASHCARDS:
We are trying a new experiment in this class by asking

multiple-choice questions during class and having you hold up lettered cards labeled A, B, C, and D in response.  The goal is to provide even quicker feedback on whether concepts are getting across.  Quick response with cards is coming to be a well recognized technique in science education, but we have never tried it ourselves---let’s see how it works out.  Each of you is being given a set of four cards.  Please bring the cards to every class, and also try not to lose them…they are surprisingly pricey.  Responses with cards are not graded, so don’t feel shy.  

STARTING CLASS:
When you come into class, you will find handouts for that lecture stacked on the front table.  Take one from each stack.  These include the lecture notes, any special graphs or tables, and a quiz and/or problem set if there is one.  Problem sets handed back will be stacked in piles alphabetically.  The list of handouts for the day will be written on the lefthand blackboard, along with any special instructions for the day.  Please be sure to get all the handouts.

LAPTOP POLICY:
You will not find it necessary to use your laptop to take notes, as we are handing out notes to each lecture that have plenty of white space for hand-written annotations.  Too much typing in laptops prevents you from actually listening to lecture, and if we see you using yours in class, we will ask you to put it away.  See me if this policy causes unusual hardship.

SECTIONS:                You must sign up for a section even though attendance is optional, 


because your section TA is the one who will grade your work and track your performance.  Sections are one hour long and have three parts.  One part will provide normal everyday help on problems---this is standard. In the second part, you will do certain homework problems that are more difficult or more conceptual that you might not be able to do on your own.  You’ll work them as a group in section and then hand in your own solutions.  The third part of section will feature demos, labs, and experiments that we don’t have time for in class.  So, even though sections are optional, we hope that you will attend and are providing enticements.  Attending section regularly is another way to demonstrate interest and effort in this class.
FIELD TRIP:

Evening visit to Lick Observatory, Mt. Hamilton, to tour




telescopes and view through the 36-inch refractor.  The date




is May 16.  We depart Santa Cruz at 3:00 PM and return midnight-




1 AM.  Some transportation will be provided, but we mostly

depend on student cars.  Details will be worked later.  Do not




miss this!  Many students say this is the highlight of the quarter.

