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1. COURSE NUMBER AND TITLE: CHEM 735 - Astrophysical Chemistry of Planetary Bodies
Course Prerequisites: CHEM 331, or ASTR 403, or permission of the instructor.
Catalog Description: In depth review of the chemistry of planets, comets and other bodies in the Solar System. Emphasis will be placed on the laboratory techniques and measurements made in order to understand and predict astronomical observations. 
2. COURSE JUSTIFICATION:
Course Objectives: Provide students with an understanding of the chemical processes occurring at planetary bodies in the Solar System. An emphasis will be placed on the laboratory techniques and measurements made by scientists to understand such chemical processes.

Course Necessity: Provide diversity to the physical chemistry area of the chemistry graduate program. The graduate students of Cooper (CHEM) and Summers (PHYS) will benefit directly from the course due to strong overlap with their respective research areas. The course is also complementary to PHYS 703.

Course Relationship to Existing Programs: While the course is primarily chemistry-based, Astronomy students with a planetary science focus will find the course relevant and interesting.

Course Relationship to Existing Courses: Some overlap may exist with ASTR 301, ASTR 403 and ASTR 703, but the emphasis of this proposed course is the laboratory measurements associated with the study of planetary bodies, so any overlap will be minimal.

3. APPROVAL HISTORY: Approved by the Department of Chemistry and Biochemistry on August 22, 2008.
4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering: Spring 2009

Proposed Instructors: Dr. Paul D. Cooper
5. TENTATIVE SYLLABUS: See attached.

CHEM 735
Astrophysical Chemistry of Planetary Bodies

-- SYLLABUS --

Prerequisites: CHEM 331, or ASTR403 or permission of instructor.
Credits: 3


Instructor: Dr. Paul D. Cooper
Office Hours: M, W, F – 9-10am
Course Description: In depth review of the chemistry of planets, comets and other bodies in the Solar System. Emphasis will be placed on the laboratory techniques and measurements made in order to understand and predict astronomical observations.
   
Lecture Content: 

· Lecture 1 – Introduction to the Solar System

· Lecture 2 – Radiation chemistry

· Lecture 3 – Laboratory techniques

· Lecture 4 – Ice chemistry and radiation markers

· Lecture 5 – Galilean satellites: Formation of oxidants

· Lecture 6 – Galilean satellites: Sulfuric acid, sodium, salts and other chemistry

· Lecture 7 – Mid-term exam

· Lecture 8 – Outer solar system ices: Ammonia chemistry in irradiated ices

· Lecture 9 – Comets: Synthesis of organics in irradiated ices

· Lecture 10 – Titan: Organic soup

· Lecture 11 – Oral presentation of researched topic

· Lecture 12 – PAH’s in ice

· Lecture 13 – Astrobiology

· Lecture 14 – Exam

Homework: At the beginning of every class, each student will present a short 2-5 min oral summary of one scientific paper that they have found in the literature related to the previous lecture.

Project: Students shall research a given topic and give an oral presentation summarizing their extensive literature search. 

Exams: Mid-term exam to include topics covered during the first 6 weeks of the course. Final exam to include topics covered during the final 6 weeks of the course.

Grades:           
        Homework (10), Projects (20), Midterm (35), Final Exam (35) 

Required Texts: No required texts, but students will be required to read scientific papers given to them during class and to perform literature searches in order to find additional information.









