Quant um Mechani cs 341
Fall 2010

Text: Quantum Mechanics 2" Ed., David Giffiths, Prentice Hall
M. Joseph L. Powl ette CHS 110, 610-861-1438
Pow ette@s. nmor avi an. edu of fice hours posted

Lecture # Topi c Readi ngs
1 Schr édi nger’ s P.1-9
Equati on
2. Separ ati on of P. 24-25, 61- 67

Vari abl es & Fouri er
Tr ansf or ns

3. Dirac Delta Function Cont ., P. 68
Spread of Wave
Functi on

4. Probability Nature P.9-23

O the Wave Functi on,
Gamma Functi on

5. | nt roducti on of P. 26-30
Qperators
6. 1 D nensi onal P. 78-80

Appl i cati ons,
Finite Square \Well

7. Cont .
8. G aphi cal Sol ution
To Finite Wl
9. Barrier Potentials P. 81-84
10. Al pha Decay P. 322- 325
11. Har moni ¢ Gsci |l | ator P. 51-56
(H Q)
12. Energy Sol ution
13. Herm te Pol ynom al s P. 56-59
14. Solns. using Hermte Not in Text

Pol ynom al s



15.

16.

17.

18.

19.

20.
21.
22.

23.

24.
25.
26.
27.
28.
29.
30.

31.

Rai sing & Lowering P. 40-51
Qperators for H O

Post ul ates of Quantum Not in Text
Mechani cs
Hermte Operations P. 96- 106, 455- 457, 110-112

& Precise Definition
of the Uncertainty
Principle

Commut ators, Separability P.111-118
& Conservation Laws

Li near Vector Spaces

Schm dt Ot hogonal i zati on P. 93-96, 438- 440
Procedure

Cont . Not in Text
Matri x Theory P. 441- 455

Simlarity TransformationP. 447

Matrix El enments in Not in Text
Quant um Mechani cs

(H. O again)

Hydr ogen Atom P. 131- 140
Cont .

Radi al Wave Equati on P. 140- 152
Energy Sol ution P. 152- 160
And Sumary

Cont .

Angul ar Moment um P. 160- 170
Commut ati on of Cont .
Angul ar Monment um

Qperators

Angul ar Monmentum Matrix Not in Text



32. Magneti ¢ Monent of Not in Text
Hydr ogeni ¢ El ectrons

33. Spi n P.171- 180

34. Perturbation Theory P. 249- 255
(non- degener at e)

35. Second Order P. 255- 257
Perturbation

36. Exanpl es Not in Text

37. Sudden Approxi mation Not in Text

38. Free Particle in P. 257-256

E and B Field
Degenerate Perturbation

Theory

39. Atons i n External Not in Text
El ectric Field

40. Ti me Dependent P. 340- 354
Perturbation Theory

41. Ferm 's Gol den Rul e Cont .

42. Nunber 2

Gades w il be determned by 25% | aboratory, 50% problens and 25%
final exam

Attendance of lectures is inportant since new material, problem
solutions, different approaches fromthat of the text and conputer
instructions will be presented during this tine.

Laboratory attendance is required since explanations and
procedures will be presented at the beginning of the |aboratory
peri od and can not be repeat ed.

Al'l work on the problem solutions is to be the student’s own work
and no cooperation with other students is permtted. Help wth
problens is only available fromthe instructor.



CGoal s of the course
At the conpletion of the course, students should be able to:

e Understand the probabilistic nature of quantum nechani cs.

e Use the Schrodi nger equation, matrix and al gebrai c techni ques
to solve sone standard probl enms of quantum nechani cs.

e Understand the nature of a quantum nechani cal neasurenent and
the interpretation of the quantum nechani cs.

e Appreci ate how quant um nmechani cs has shaped our under st andi ng
of the physical world.



