Saint Mary’s University, Department of Astronomy & Physics
ASTR 1100.2  Introduction to Astrophysics
Course Outline for Winter 2014
1. Instructor

Instructor: Prof. D. G. Turner

e-mail: turner@ap.smu.ca
Office: Atrium (AT) 319B

     
Phone: 420-5635 (435-2733, home)
2. Prerequisites

It is recommended that you have taken PHYS 1100 – University Physics I 

3. Course Web site 

URL: www.ap.smu.ca/~turner/A1100.html
In it you will find: Class handouts, a pdf version of the Lab & Observing Manual, Syllabus, Course outline with grading scheme, test make-up policy, etc, information for contacting me and getting extra help.
4. Lectures

MW 1:00-2:15, Loyola Academic (LA) 275

Students may find the course challenging. To get maximum benefit from explanations given in class it is important for students to ask questions as they arise rather than waiting until after class. 

5. Office hours

Drop-in basis: M & W 2:30-5:00, or by appointment for other times, e.g. F noon.
Use office hours to: ask questions, go over tests and assignments, or discuss any problems or concerns.
6. Text

Universe, 9th ed., Roger A. Freedman, Robert M. Geller & William J. Kaufmann

Available in campus book store

It is strongly recommended that you obtain a copy of the text and read the chapters and study the diagrams and their captions, as they are covered in class.

7. Important dates for Winter 2014 (by St. Mary’s regulations)
Wednesday Jan 15 - Last day to register or change a course
Friday March 15 - Last day to withdraw from a course without penalty 
Thurs Apr 3 - Last day of classes

8. What is the course about?

AST1100 provides a survey of the breadth of modern astronomy and astrophysics. The course studies the structure, origin, and evolution of astronomical objects beyond the solar system, from stars like our own Sun to the entire universe. Coverage includes: stars, stellar remnants, the Milky Way galaxy, other galaxies, and the overall universe. It touches along the way the scientific method and some of the mathematical tools used by scientists to study the universe.

9. Who is the course for?

ASTR 1100 is an introductory level university course for students with a strong background or interest in physics and math who are majoring in a technical area or who have a strong interest in technical subjects. It makes heavy use of algebra and geometry, and you are expected to do algebra and geometry at a minimum of the Grade 12 level on tests and assignments! There are also practical Laboratory and Observing components to the course that require mathematical skills.
Note: Non-science majors who do not have a strong background in, nor strong enthusiasm for, physics and mathematics are strongly advised to take the ASTR 1000/1001 sequence; that sequence is designed for non-science majors and has little math.

10. How are you evaluated?

Component



Percentage of Grade
Assignments




20%   

Labs and Observing Exercises 

25% 

Weekly Quizes



25% 

Final Examination (TBA)


30%
Total





100% 

SMU Grading system (from Undergraduate Calendar):

A-: 80-84.99, A: 85-89.99, A+: 90-100 

B-: 70-72.99,  B: 73-76.99, B+: 77-79.99 

C-: 60-62.99,  C: 63-66.99, C+: 67-69.99 

D: 50-59.99

F: 0-49.99

Make-up policy:

Make-up work must be arranged with the instructor directly and is permitted only with a valid, demonstrable excuse for missing work, such as a medical incapacity or family emergency. Students must complete a Declaration of Extenuating Circumstances Form to be submitted to the instructor. Make-up final exams must be arranged with the Associate Dean of Science by applying at the Science Advising Centre (AT 301) 
Submissions and late-penalty:

All assignments, labs, and observing projects are due at the beginning of class on the due date. 
Late penalty: Items must be submitted on the due date as above unless special consideration has been granted.

11. Laboratory and Observing Components (15%)
Completion of at least 4 laboratory or observing exercises, in any combination that includes at least one observing exercise (i.e., 3 labs & 1 observing exercise, or 2 labs & 2 observing exercises) and selected from the Laboratory and Observing Manual (available online in pdf format), constitutes the grade for this component of the course. A lab or observing project is due by Jan. 29 (from labs 1, 2, 3, 4, 5, 6), Feb. 26 (from labs 7, 8, 9, 10), and March 26 (from labs 11, 12, 13, 14, 15, 16), and the last by Apr. 2, i.e. you must do at least one each month. Students may earn extra credit by completing more than the minimum number of observing exercises.
Note: Observing exercise 6 is now done by CCD imaging rather than sketching at the telescope eyepiece, with the target object selected in conjunction with the telescope operator. Solution sheets for the lab exercises are available from the course web site.
Laboratory exercises
You will need: ASTR 1100 Lab Manual, available from web site, and Lab report forms, downloaded from the course WWW site, and some special instruments available from the instructor if done in his office. Labs may be done outside the university if you have the necessary equipment.
Observing projects
Report guidelines: Follow instructions in the Laboratory and Observing Manual, except for Observing Ex. 6.
CAUTION: All observing projects are only feasible if the sky is clear. Many projects require observations to be made over a period of a week or more.
 DO NOT WAIT UNTIL THE LAST FEW DAYS TO START A PROJECT!!

Instructions for Observing at the Burke-Gaffney Observatory:

Place: Burke-Gaffney Observatory on roof of Loyola Residence

Check in at the Loyola Residence Desk, then go to 22nd floor and follow the signs.
Time: TBA but likely Tuesday, Wednesday and Thursday evenings, clear weather only! 7:00-11:00 PM.
NOTE: Observatory only open if weather clear!
Observatory Assistants: Jennifer Beanlands and Maan Hani
Important: Please make sure you tell the Observatory Assistant which ASTR course you are in so that you will come away with the right material and have everything you need to get full marks on the report.
Observatory contact: Call if in doubt about weather! Live: 420-5896. Recorded message: 496-8257. Facebook page located at Saint Mary’s University Telescope. Click “Like” to get E-mail updates.
12. Academic integrity
Matters of academic dishonesty will be handled according the guidelines and procedures described in the section titled Academic Integrity and Student Responsibility in the 2013-14 SMU Undergraduate Academic Calendar, and you are encouraged to familiarize yourself with its contents. 
Homework: Under SMU academic regulations it is a serious offence to present as your own work that is taken or copied, in whole or in part, from another source or sources, including other current or previous students, web sites, and books or other publications, or to provide your work to others knowing that they will present it as their own. In this course this applies to home work problem sets, lab assignments, and observing projects. 
Quizes and exams: Under SMU academic regulations it is a serious academic offence to seek knowledge of the contents of a test or exam in advance of taking it, including occasions when taking a make-up, or to provide such knowledge to other students who have yet to take the test. The safest course is to refrain from discussing in any way at all a test or exam with a student who has yet to take it. Only the 8 best scores on 10 quizzes count towards the grade in this component of the course, so a student may miss a quiz or two (because of illness for example) without it affecting their quiz grade.
Special consideration for special circumstances: Under SMU academic regulations it is a serious, actionable academic offence to fabricate, or even to exaggerate, special circumstances such as illness, accidents, or family emergencies, etc., to gain special consideration with respect to deadlines, tests and exams, etc.
13. Fire safety and other emergencies:

Fire Safety Instructions:
“Saint Mary’s classrooms, in the Sobey Building, Loyola Academic, Library, Atrium and Science, are equipped with a two stage alarm that will provide both an alarm and verbal instructions over the loudspeakers for a fire situation. The residences Rice, Vanier and Loyola are also equipped with a two stage system that will provide both an alarm and verbal instructions over the loud speakers for a fire. The Tower, McNally, Burke and Student Centre are equipped with loudspeakers that will sound bells during a fire situation during which you must leave the building. In the event of an emergency, all the above noted buildings are equipped with loudspeakers and you will be told to evacuate the building or seek shelter in place (your current location). It is important that you follow the instructions given through the alarm system. If you are instructed to evacuate, leave immediately. The houses ( 867 Robie, 883 Robie, 5960 Inglis, 5907 Gorsebrook and 5920 Gorsebrook) and 980 Tower Road are equipped with a fire alarm system that will sound bells for a fire situation during which you must leave the building”
Other emergencies: An official SMU video describing various emergency messages you might hear over the PA system, and the required response from everyone:

  http://vimeo.com/47216656 
Password: safe 

14. Syllabus

Note: The Final Exam will take place during the Exam Week after the end of the regular semester, place and time to be announced. 

Ch. 1. Astronomy and the Universe: perfect numbers and angular measurement, scientific notation, astronomical units, small-angle formula.

Ch. 2. Knowing the Heavens: basic constellations, celestial sphere, seasons, precession, timekeeping, calendar.

Ch. 3. Eclipses and the Motion of the Moon: lunar phases, Moon’s rotation, eclipses, predictions.

Ch. 4. Planet Orbits: Kepler’s Laws and Newtonian gravity, synodic and sidereal periods.

Ch. 5. The Nature of Light: wave and particle nature of light, blackbody radiation, spectral lines, atomic structure, the Doppler effect.

Ch. 6. Optics and Telescopes: refracting and reflecting telescopes, aberrations, detectors.

Chs. 7–15. Basic Information on the Solar System: terrestrial and gaseous planets, asteroids and comets, cosmogony.

Ch. 16. Our Star, the Sun: basic properties of the Sun, solar neutrinos, activity, solar spectrum, solar interior.

Ch. 17. The Nature of Stars: stellar distances, the magnitude scale, colors and temperatures, spectral classes, the Hertzsprung-Russell diagram, binary stars.

Ch. 18. The Birth of Stars: dark nebulae and H II regions, giant molecular clouds, star birth, protostars.

Chs. 19–22. Stellar Evolution and End Products: why and how stars evolve, 

nuclear reactions, post-main-sequence evolution, giants, supergiants, white dwarfs, neutron stars, black holes, supernovae of Types I and II.

Ch. 23. Our Galaxy: mapping the spiral arms of the Galaxy, nature of the disk, bulge, and halo, the mysterious Galactic center.

Ch. 24. Galaxies: spiral, elliptical, irregular, and lenticular galaxies, how stellar content varies along the Hubble tuning fork diagram, the Hubble Law, measuring distances to galaxies, clusters of galaxies.

Ch. 25. Quasars and Active Galaxies: discovery of quasars and quasi-stellar objects, Seyfert and other active galaxies, galaxy collisions.

