Quant um Mechani cs 341

Text: Quantum Mechanics 2" Ed., David Giffiths, Prentice Hall.
suppl emental text: Modern Physics and Quant um Mechani cs, Ander son
(out of print-order on Amazon for about $10.00)

M. Joseph L. Powlette CHS 110, 610-861-1438

Pow ette@s. nor avi an. edu of fi ce hours posted

Lecture # Topi c Readi ngs
1 Schr 6di 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. D rac 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. I ntroducti on of P. 26- 30
Qperators
6. 1 D nensi onal P. 78- 80

Appl i cati ons,
Finite Square Vel

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 noni ¢ Gscil | 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 at es of Quantum Not in Text
Mechani cs
Herm te 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
Pr ocedure

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 At om P. 131- 140
Cont .

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

Cont .

Angul ar Moment um P. 160- 170
Commut at i on of Cont .
Angul ar Moment um

Qperators

Angul ar Monmentum Matrix Not in Text



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

33. Spin 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 Appr oxi mati on Not in Text

38. Free Particle in P. 257-256

E and B Field
Degenerate Perturbation

Theory

39. Atons in External Not in Text
El ectric Field

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

41. Fermi's Gol den Rul e Cont .

42. Nunber 2

Fi nal exam
Monday, 1:30PM
Decenber 10,

2012

G ades will be determ ned by 25% | aboratory, 50% probl ens and 25%
final exam

Lectures are on CD disks and instructors notes wll be supplied.

Probl em sets will be supplied (one per week).The order of the CD
| ectures follows the included syllabus. These are aids and not a
substitute for class attendance or note taking. |aboratory will be
one sel ected i ndependent project.

The instructor is always available for questions and one fornal

neeting per week will be required.



Goal 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 Schrdédi nger equation, matrix and al gebrai c techni ques
to solve sone standard probl ens of quantum nechani cs.

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

e Appreciate how quantum nechani cs has shaped our under st andi ng
of the physical world.

“Students who wish to request accommodations in this class for a disability should contact Elaine
Mara, assistant director of learning services for academic and disability support at 1307 Main
Street, or by calling 610-861-1510. Accommodations cannot be provided until authorization is
received from the Academic Support Center.”



