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E%‘D Beginning with a review of early 20th century experiments, this course aims to develop an understanding of the basic concepts of
BERD quantum mechanics and how they differ from classical mechanics. The Schroedinger equation will be used to solve one—dimensional
§E‘Z7’J‘,i’:% pr?_télems and we will learn how the results relate to physical phenomena such as quantum mechanical tunneling and energy band gaps in
(E) solids.
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%ﬂ%%lﬁ Students are assumed to have introductory college—level physics, calculus, and linear algebra
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1. Introduction, quantum mechanics vs. classical mechanics, double slit experiments
2. Blackbody radiation, the photoelectric effect
3. Compton scattering, the Franck and Hertz experiment
4. Bohr's model of the hydrogen atom, de Broglie theory
5. Schroedinger equation and wave functions, superposition, measurement
6. Operators, eigenvalue equations, expectation values
B¥HE 7. The infinite potential well
(B) 8. Pauli exclusion principle, particle in a box
| 9. The delta function potential, scattering and tunneling
10. One dimensional barrier problems
11. Solids, band gaps, the Heisenberg uncertainty principle
12. The harmonic oscillator, diatomic molecules
13. Free particles and wave packets
14. Conclusion
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E{%%#Eﬁ%' 5-6 written reports (homework).
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3. | [ntroductory quantum mechanics] | R.L. Liboff Addison Wesley 0805387145
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URL R—LR— (Home page for the course): http://www.kiroku.riec.tohoku.ac.jp/simon/quantum/index.htm
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One—credit courses require 45 hours of study. In lecture and exercise—based classes, one credit consists of 15-30 hours of class time and 30-15 hours of preparation

and review outside od class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of preparation and review outside of

class.
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