KEENE STATE COLLEGE

astronomy 307

Fall Semester, 2000

Instructor:
Dr. J. Russell Harkay, Prof. of Physics

Office:
SC 326, 328, 323 [third floor]  Office hours to be announced.
Office Hours:
At least 3 – TBA

Telephone:
Ext. x2588 for emergencies only

Websites:  
http://web.keene.edu/~rharkay and www.astrospot.com
Email: 
Link at websites; Phone x2588 (for emergencies only)


TEXT:. Bennet, et. Al.-Cosmic Perspective, long version

Topics Covered by Section

The course is divided into three sections of 4-5 weeks each.  The three hourly exams cover one  section each, while the final is comprehensive.  If you wish to do a semester project as a substitute for one exam, a list of recommended topics is attached.  As compared to Elementary Astronomy, this course will be more quantitative, with emphasis on numerical problem solving.

Section I (weeks 1-5)

Overview of the cosmos, solar system, scaling, scale of time, view of the sky from Earth, Coordinate systems, Navigation, Earth-Moon System, Eclipses, Tides, Methodology and Models, Mass-Energy, History of Astronomy, Coperincal Revolution, Modern Astronomers, Light and Telescopes (optical and radio) Adaptive optics and Interferometry.

Section II (weeks 6-10)

Special and General Relativity, space-time diagrams, Equivalence, Fundamental Forces and Particles, Quantum Effects, Degeneracy, Structure of the Sun, Sunspots, Plasmas and Magnetism, Nuclear Processes, Wien’s Law, Stefan’s Law, Spectral classes, H-R diagram, clusters, variable stars, magnitudes and distance, spectroscopic parallax, stellar evolution, stellar remnants-white dwarfs, neutron stars, pulsars & black holes; x-ray and gamma-ray bunsters, supernorave computer laboratory exercises using filters and spectral classes.

Section II (weeks 10-14)

Milky Way Galaxy – components, structure & evolution, apuermassive black holes, dark matter, Galactic formation and evolution, radio galaxies, starburst galaxies, galactic clusters, mass-to-light ratio, Hubble’s Law, Cosmology, Tulley-Fisher and Velocity Dispersion Methods, structure of the universe, Big Bang Modules, microwave Background, Lookback Time, Anisotropy in 3K Background, Ends of Big Bang, Wimps and Machos and detection methods, Inflation, Flatness and Smoothness Problems, Comparative Planetology, Comets, Formation of Solar System, Atmospheric Evolution and Retention, Drake Equation, SET I, Communication with Life elsewhere?

Reading and Homework Assignments

Week
Reading
Text Problems (in addition to appropriate supplemental problems in handout)

1
Ch. 1,2
Ch. 1 Ques. 2-5, 8, 10, 16, 24, 26; p. 3, 6, 7, 9, 10; Ch. 2: p 2, 4, 5, 8


2
Ch. 3, SI
Ch. 3: Ques. 3, 6, 9, 10, 16, 22, 23; p. 8, 9, 11, 12; SI: Ques. 6, 8, 10, p. 8, 12


3
Ch. 4, 5
Ch. 4 Ques. 7, 8;  Ch 5 Ques 4, 6, 7, 20; p 1, 2, 6


4
Ch. 6
Ch 6 :Ques. 13, 14, 15, 19, p. 3, 7, 8, 12


5
Ch. 6
Conclude Chapter 6, Exam I

6
Ch 7, S2
Ch 7: Ques. 3, 7, 14, 17; p 3, 4, 7, 9; S2: Ques. 3, 6, 9, 13, 16; p. 2, 3, 5


7
54, 55,
Ch 54: Ques 14, 15, 16, 18; p. 1, 8; 55: Ques. 3, 4, 6, 7, 10, 13, 17, 19; p.3, 6, 7 



Ch.14
Ch 14: Ques 1, 6, 8, 9, 10, 13, 18, 23; p. 3, 5, 8


8
Ch. 15
Ch 15: Ques. 1, 5, 8, 10, 12, 13, 16, 18, 19, 23; p 2, 4, 6, 7, 9


9
Ch. 16
Ch 16: Ques. 3, 7, 9, 11, 15, 17, 19, 25; p 3, 7


10
Ch 17
Ch 17: Ques 3, 8, 9, 10, 13, 16, 17, 20, 21; p 2, 3, 4


11
Exam II
Ch 18: Ques 8, 9, 13, 19, 23, 25, 26, 27,; p. 6, 7, 9



Ch 18 


12
Ch 19,
Ch 19: Ques. 5, 7, 11, 13-16, 18, 20, 22; p. 5, 6, 7, 9 



Ch 20, 
Ch 20: Ques. 4-6, 11, 16, 18, p. 5, 6, 8



Ch 21
Ch 21: Ques. 3, 4, 6, 10, 11, 13, 15; p 2, 4, 7


13
Ch 22, S3
Ch 22: Ques. 4, 5, 8, 10, 11, 13, 15, 18, 19, 22-24; p 3, 5; S3: Ques. 9, 11, 12; p 6


14
Ch 8, 
Ch 8: Ques 3, 4, 9, 15, 23; p. 1, 5, 9; Ch 10: Ques. 22, 25



Ch 10.1-10.5



15
Exam III

16
Final Exam
(comprehensive exam)

Hourly Exams:  Hourly exams are approximately at “break points” shown on syllabus (Sections in the homework lists.) –not scheduled ahead of time for specific dates-only when class is ready for them. See topics for material covered by each.  Only the final is comprehensive; each exam covers only topics covered during that segment of the course.

Course objectives:


1.
Introduce the student to science and scientific method.


2.
Present an overview of astronomy comprehensible to students with little or no science background.


3.
Instill in students an appreciation of Astronomy, both theoretical and observational.


4.
Introduce the physical principles and methods of date acquisition associated with Astronomy.

Outcomes: the student shall –


1.
Understand the observational effects of the motions of the earth, moon and planets.


2.
Demonstrate a working knowledge of new terminology presented in Astronomy.


3.
Understand the properties of bodies such as stars, planets, moons, comets, meteors, asteroids
nebulae and galaxies.


4.
Understand the properties of light and how it provides astronomical information.


5.
Be able to apply quantitatively fundamental physical principles and concepts to astronomical
observations.


6.
Gain an understanding of theories regarding the origin and make-up of the solar system and
cosmos.


7.
Understand and appreciate the uniqueness of and processes required to produce the Earth as a
planet suitable for humans.

Method of grading:

1.
Attendance and participation are mandatory.  We will perform some lab exercises and
presentations are highly personalized (do not follow text to the letter in some cases,
supplement it.)

2.
Your three highest letter grades will determine your final grade.  (Lowest score dropped)

3.
Homework counts toward exam grades (by as much as a letter grade).  To be turned in the day of the exam.  

4.
Hourlies cover subject material in each section.  Final is comprehensive.

5.
Any snap quizzes will result in scores being added to raw score of next exam as extra credit.

6.
All exams are graded statistically with class average being a B/C.  Quality and completeness
of
homework determine whether statistical letter grade is raised or lowered by as much as one full
grade.

7.
No make-ups – any missed exams will automatically be dropped as the lowest grade.  This includes the final.

How to prepare for an exam:

1.
Only topics presented in lecture will appear on the exam.  The text contains a great deal more material than we have time to cover.  The text should be used to reinforce lecture material.
Naturally, you are invited to read and enjoy as much of it as your time permits!

2.
Answer assigned end-of-chapter questions.  They are chosen to reflect material that receives the greatest emphasis.

3.
Practice the questions in your study guide that relates to material covered in lecture.

4.
Form study groups whenever you can.

5.
If a sufficiently large group would like to have a review session prior to an exam, I (or an SI) will
be happy to find a room and be available to help you.

Methods of evaluation:

1.
Three 1 hour examinations plus comprehensive final = 100% of grade.(as modified by extra credit
for homework and labs). Top three scopes used to compute. Averaged as letter grades.

2..
A semester project may be substituted for one exam.

3..
A completed (at least 80%) set of homework assignments from the chapter on which an exam is based may be submitted the day of the exam.  The exam grade will be raised a maximum of one letter grade, depending upon quality/correctness of homework.  It is OK to work in groups, but there shall be no duplicate submissions!

4.
The lowest score will be dropped, including the final.  However, there are NOT make-ups and therefore a missed exam is simply dropped if you have missed an exam.

5.
Grading will be performed statistically with the letter grade corresponding to the mean determined according to exam difficulty and class performance as well.

6.
Semester project –minimum 6-page based on library research or observational work equivalent to 1/3 semester of study.  Topics must be submitted by or before Week 8 for consideration and projects completed no later than Week 12.  See section relating to topics.

7.
We will be conducting night time observing sessions from time to time.  The degree of participation is a matter of student/class choice.

8.
Highest three letter grades are averaged for course grade, since the lowest score is dropped, make
-ups become unnecessary as missed exams will be dropped as the lowest score.
9.
Exam format will be machine-graded multiple-choice and T/F.  Please remember to bring a #2 pencil to exams.  Scantron forms will be supplied.

10. Out planetarium has been dismantled.  If we travel to one elsewhere, attendance shall become



mandatory.

Suggested Term Paper Topics (Semester project)

Archeoastronomy

American Indian Astronomy

Central/South American Indian Astronomy

Babylonian Astronomy

Comparative Cosmologies and Origin of the Universe – Judeo/Christian, Norse, Hindu, Buddhist, Greek

Biography – Galileo and His Role in the Copernican Revolution

Biography- Johannes Kepler and the Evolution of His Views; His Laws

Biography – Einstein and His Impact upon Astronomy

Henrietta Leavitt and Variable Stars

The Politics of the Harvard Observatory from 1900 – 1940

The “Women of Harvard” – Annie Cannon and Colleagues

Book Review: Stephen Hawking – “A Brief History of Time”

The Big Bang

Book Review: Stephen Weinberg – “The First Three Minutes”

Book Review: Bigel Calder – Key to the Universe

The Probability of Finding Life Elsewhere

Unmanned Space Probes from the 1970s – Present

The Evolution of Optical Telescopes through Adaptive Optics

The Collision of Comet Schoemaker-Levy with Jupiter and What We Learned

The Search of Life on Mars

Colonization of Space – a Possibility?

A Critical Review of “2002” and “2010” from An Astronomical View Point

A Short Sci-Fi Story in the Style of Arthur C. Clarke

An Astronomical/Physical Critique of Science Fiction in the Movies

An Astronomical/Physical Critique of Science Fiction on TV

What H.G. Wells Did/Didn’t Know about Astronomy

Dark Matter – What is it and How is it Observed?

Book Review – Kaufmann: “Black Holes and Warped Space-time?”

the Solar-Terrestrial Connection: How Does the Sun Affect the Earth’s Atmosphere and Climate?

Supernova 1987A – It’s History, Observation, and Impact on Theories

The Science, Technology, and Politics of the “Space Race” from Sputnik-Apollo

The Economics of Space Exploration

What We Learned from the Apollo Missions

Biography – Vera Rubin

Computer Project (DOS) – An H-R Diagram for a Globular Cluster Using Observational Data

The History of Radio Astronomy through Interferometry

A Planet Capable of Supporting Life – What Are the “Specifications” and Probability of Finding Another One?

Biography – Harlow Shapely

The Role of the Hubble Constant in Cosmology, How it is Determined and Constraints of H and Dh/Dt

Quasars – Their Discovery, Properties, and Role in Cosmology

Gravitation Lens Studies

The Role of Inflation in Big Band Models

Experimental Evidence of Black Holes

The Search for Life on Mars

A Profile of An Astronomer (You May Interview any Living Astronomer Actively Involved in Research)

Astronomy in Art – A Historical Perspective

Astrology and Its Relation to Astronomy – Pro & Con

Comets – Theory and Observation through the Probes to Halley

Theories of Terrestrial Evolution Based on Astronomical Catastrophism

A Critical Review – Immanuel Velikovsky – “Worlds in Collision”

Minimum requirement for a semester project:

· Work equivalent to 1/3 semester of study for a 3-credit course, of one credit (about 30-40 hours).

· Paper shall be typed (word-processed), at least 6 pages, single-spaced, font size 12 or smaller.

· Several references shall be indicated in text using proper style.  All quotes must be footnoted.  No Plagiarism! Web research is highly encouraged.

· There shall be several references in the case of a topical paper, and most shall be current (no old stuff – modern astronomy changes fast!)

· Paper is due next to last week of class.  Topic must be submitted no later than week 8 of classes.

· Any student submitting paper which is not original, and used only in this course or one prepared by an outside agent of any sort shall automatically be assigned a grade of F for the course

