CHEMISTRY 332:  FALL 2011—SYLLABUS:  
· Title of course : Physical Chemistry II and Physical Chemistry II workshop
· Department and Course Number: Chemistry 33200, Chemistry 33201 

· Instructor : Professor Green
· Instructor contact information  Office location, MR1130; telephone, X6034, email, green@sci.ccny.cuny.edu
· Instructor office hours: T, 9-10, Th 10-11 (or by appointment)
· Course description (from Bulletin) Spectroscopy, quantum mechanics, and statistical thermodynamics
· Prerequisites : Chemistry 33000 (Math 391 highly recommended)
· Class schedule: Number of hours (lecture/lab/workshop); number of credits; day(s) of week and time that course meets: Chem 33200: M,W, 9:30-10:45, 3hrs/week, 3 credits; Chem 33201, F 9:30-10:50, 2 hrs/week, 0 credits
· Textbook:  Atkins, Molecular Quantum Mechanics (try to get a recent edition—at least the 4th). This should available on the web (Amazon, B&N…) if it is not available at the bookstore. Notes will be used for the Stat Thermo topic the last few weeks; if you have access to any PChem text, that would be useful, but it isn’t necessary. 
· Course objectives (these are used for the direct and indirect assessment of what you learned, at the end of the semester):
· 1)Fundamentals of quantum mechanics, from Schrodinger equation, starting with particle in a box, and continuing through atoms to semi-empirical molecular orbital calculations

· 2) Tools needed to understand spectroscopy, including perturbation and variation theory; rudiments (only) of symmetry

· 3) Basic spectroscopy: application of quantum mechanics to rotational, vibrational, and electronic spectra

· 4) Statistical thermodynamics, through calculation of partition functions for a diatomic ideal gas, and derivation of thermodynamic quantities 
· Assessment/grading/policies: There will be three hour (actually each one class period) examinations plus a final examination; the lowest hour exam will be dropped; if a student misses an exam for any reason whatever, that exam becomes the low grade. There are no makeup exams. (The final grade may be curved, and there is no good way to make up fair comparable exams—the fairest procedure is to drop a missed exam). Students who miss more than one exam should drop the course. There will also be homework assignments. The allocation of credit is: Two best hour exams: 45%, final, 45%, homework, 10%. There may be very small adjustments for outstanding class participation.

· City College and City University policy on academic honesty is incorporated by reference at this point.

· It is your responsibility to make sure you have the appropriate prerequisites; I don’t have your transcripts. If you take the course and you are not ready you will, with near certainty, fail. I cannot guarantee that you will even receive credit if you do pass, without the prerequisites (usually someone will let you get away with this—but no guarantees). You need Chem 330 (C or better), Phys 207-208, Math 203. If you don’t have all these, wait to take the course until you do.

· Weekly schedule (approximate) and topics to be covered: 

	Week
	Topics

	1
	Basic quantum theory: Schrodinger eqn, operators, particle in a box

	2 (1st)
	Angular momentum

	2 (2nd),3 (1st)
	Harmonic Oscillator, Rotations (particle on a ring); hydrogen atom (not solved completely)

	3(2nd),4(1st)
	Postulates of quantum mechanics (with operators)

	4 (2nd)
	Exam 1 (All topics in first 4 weeks)

	5 
	Angular momentum, angular momentum operators, spin

	6
	Perturbation and variation theory (time independent+ just enough time dependent to make spectroscopy make sense)

	7,8
	Atomic spectra, term symbols 

	9
	Molecular spectra: vibrations and rotations

	10, 11(1st)
	Molecular electronic spectra

	11(2nd)

12,13 
	Exam 2 (all topics since first exam)

Intro to stat thermo; derivation of Boltzmann dist, partition function and relation to thermo quantities; applications

	
	

	14 (1st)
	Exam 3 (all stat thermo topics)

	14(2nd)

                               
	Review; the final exam is cumulative

NOTE: (1st), (2nd), mean 1st and 2nd classes of each week.


Other information:  1) Concerning the workshops: The course is designed assuming that you will attend the workshop, even though it is nominally optional. Obviously, there is a considerable advantage to attending, or we would not bother. There may be only limited time devoted to solving the kind of problems that will appear on the exams during the M,W official class, as it is assumed that there will be additional practice during the workshop.  2) Homework: Even though the homework is only 10% of the official grade, it is critical; it is the only way you can see whether you understand the material. You will be given the answers after the problems are handed in, but this will not help if you have not made a very serious effort to do them on your own. Students who do not do the homework almost always fail. Late homework will not be accepted, as the answers will be handed out when the homework is handed in 3) My stated office hours are rather limited, and, worse yet, they may occasionally have to be cancelled, although I make a serious effort to avoid this; if you need to see me, and cannot come during the office hours, let me know, and we can set a more convenient time. If I am in my office, the door is open, and I don’t have other guests, dropins are usually OK. 4)  The problems for the quantum mechanics section, roughly 3/4 of the semester, will come primarily from Atkins’s book, but you don’t need to have the book to get the problems—generally I will write them out for you. However, if you don’t have the book you will be at a major disadvantage: equations from the book are going to be written too fast to copy on the blackboard, and I will be talking, explaining the equations as I go; if you don’t have the book, you won’t have the equations you need. I haven’t had time to check the 4th against the 5th edition, but I believe they are sufficiently similar that it is not critical to get the latest, although the problems may differ.
