CHEMISTRY 158a                                                                                            Fall, 2010


  QUANTUM CHEMISTRY AND STATISTICAL MECHANICS
    INSTRUCTORS:

Dr. Fred J. Grieman, 112 Seaver North, x18450
                                      
email:  fgrieman@pomona.edu
    OFFICE HOURS: 
MW 2-4 pm
    TEXT:

Physical Chemistry  A Molecular Approach; McQuarrie and Simon




    GRADING:   
   2 Hour Exams                        

20% each

                                 
   2 Graded Exercises                                
20% each

                                       Final Exam  (Tue., Dec. 14, 9 a.m.)    
20%

    PROBLEM SETS:  (Graders:  Mike Gormally & Jenny Lin)
Problem assignments and due dates are given in the Lecture Schedule below.  Homework is graded on a (+, (, (– scale.  Performance on homework, as well as class participation, will be used as a subjective factor for up to a fraction of a letter grade.  Please do the homework neatly. Unstapled papers will not be accepted.  Homework is due at the beginning of lecture on the due date shown.  Homework solutions, handouts, and other communications will be placed on the course Sakai site.
2010 Chem 158a Lectures, Reading and Homework Assignments

Underlined chapter followed by section (reading) or problem (exercises)
	Lecture
	Read
	Exercises
	Due

	1: Overview: P. Chem.; Quantum Mechanics
	1:1-5;MC-A
	A:4-6
	DTI*

	2: Classical Mechanics in one day!
	2:1-4
	2:7,16;1:12,25,36
	9/6

	3: Matter Waves: Interference & Probability 
	1:6-9
	
	

	
	
	
	

	4: Q.M.: Postulates,  Schroedinger Equation
	3:1-4;4:1-4;MC-B pp105-112
	B:4,5; C:3
	DTI

	5: Operator Thrms; Translation: Particle in Box 
	2:2;3:5-7
	3:3;4:1,5;3:11,12
	9/13

	6: Multidimensional P. in B., degeneracy
	3:8-9;4:5-6
	
	

	                                 
	
	
	

	7: Vibration: harmonic oscillator 
	5:1-4
	
	

	8: Harmonic Oscillator: Wavefunctions  
	5:5-7
	Problem handout 1
	9/24

	9: Rotation:Rigid Rotor, Angular Momentum
	pp110-112;118-120 5:8-9
	C:10
	DTI

	
	
	
	

	10: Finish Rigid Rotor                                    
	6:2-3
	
	

	11: Electronic: 1 electron atoms - angular mom.
	6:1-3;MC-D
	D:1,8
	DTI

	12: H atom:  Radial equation     
	6:4
	
	

	
	
	
	

	FIRST HOUR EXAM: Lec. 1-10 (Wed., 9/29)
	
	
	


	          Lecture
	Read
	Exercises
	Due

	13: One electron atom: complete wave functions 
	6:5,6
	Problem 
	

	14: Approximation method:  Perturbation Theory                
	6:7;7:4;MC-E
	handout 2
	10/6

	
	
	
	

	15: He atom w/ Pert. Theory; Variational Theory
	7:1-3;p260
	Problem 
	

	16: Helium Atom using Variational Theory    
	8:1-3
	handout 3
	10/13

	17: Spin Angular Momentum: Pauli Principle
	8:4
	
	

	
	
	
	

	18: Spin and complete wave function  
	8:5-6
	Problem 
	

	19: Multi-electron atoms: Periodic Table                                                                                                                                                
	8:7
	handout 4
	10/22

	***Fall Break*** (10/18,19)                                  
	
	
	

	
	
	
	

	20: Atom configurations, states & term symbols                                           
	8:8-10
	
	

	21: Chemical Bond; H2+                            
	9:1-4
	Problem 
	

	22: LCAO-MO and V. B. Theory: H2 & H2+
	9:5-7
	handout 5
	11/8

	
	
	
	

	SECOND HOUR EXAM: Lec. 11-20 (10/27)
	
	
	

	23: M.O.’s:  Homonuclear diatomics: 
	9:8-11
	
	

	24: M.O.’s:  Heteronuclear diatomics                              
	9:12-16;MC-F
	
	

	    
	
	
	

	25: Spectroscopy: Time Dependent Pert. Theory
	13:1,11
	
	

	26: Rotational & Vibrational Spectroscopy   
	5:5,9;13:2,4,12,13
	
	

	27: Corrections to Simple Models      
	13:3,5
	
	

	
	
	
	

	28: Spectroscopic Analysis        
	
	Problem 
	

	29: Electronic spectroscopy   
	13:6-7
	handout 6
	11/24

	30: NMR spectroscopy                     
	14:1-7
	
	

	
	
	
	

	31: Polyatomics: delocalized orbitals in BeH2   
	10:3-4
	
	

	   (1st project due 11/17)
	
	
	

	32: Polyatomics: hybridized orbitals     
	10:1-2
	Problem 
	

	33: Polyatomics: H3 and Huckell Theory      
	10:5-6
	handout 7
	12/8

	
	
	
	

	34: Polyatomics: M.O.’s; Spectroscopy 
	13:8-9
	
	

	**** Thanksgiving  ****  (11/25,26)
	
	
	

	35: Statistical Mechanics:  Fermions & Bosons
	17:1-3
	
	

	
	
	
	

	36: Boltzons and Boltzmann distribution 
	17:6-8
	
	

	37: Calculation of Thermodynamics from Q. M. 
	18:1-4
	
	

	38: Calculation of Energy & Entropy      
	18:5-9
	
	

	
	
	
	

	(2nd project due 12/6)
	
	
	

	39: Catch-up, Left-overs and review
	
	
	

	40: Poetry (Reading Days)
	
	
	

	Final Exam, Lec 21-39 (Tue., Dec. 14, 9 am)     
	
	
	


                                                                                                                                         *DTI = Don’t Turn In
Update:  Aug. 31, 2010


     1

