PHYS 4410
Quantum Mechanics 2
Spring 2023

Lecture 1

Harmonic oscillator: heuristic analysis

January 18
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Problem 2 (Covalent bond): An extremely important system that can be modeled accurately by a simple
harmonic oscillator is the chemical bond in a diatomic molecule Ay, with A = H, N, F, O, etc. If the A
atom has mass m, then the Hamiltonian describing the simple harmonic oscillator is
2
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The funny constant factors above are deliberate, and arise because the harmonic oscillation describes the

relative motion of the two atoms.

D—(’\J(S @A: Let |0) denote the ground state of this Aatom | m (10" kg) | w (10 Hz) [ L (10 m)
“ oscillator. Evaluate the “size” D of H 1.7 827 0.7
this oscillator in the ground state, and N 234 438 11
show that Cl 58.5 104 2.0
Br 132 61 2.3

h
D =V(0la%0) =4/ . (6) Figure 1: (Rough) experimental values of m, w, and L for simple

diatomic molecules.

@ B: The data in Figure 1 lists the experimentally determined bond length L of the covalent bond in the
Ay molecule. Is D or L larger? Does your answer make physical sense?
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% Partner with K-12 students on fun physics experiments

* Work with students underrepresented in STEM
P I S E C * Cultivate interest, support identity development, pathways into STEM
* Gain teaching & science communication experience, build community

Partnerships for Informal Science
Education in the Community
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SIGN UP HERE
tinyurl.com/PISECsignup-Sp23

colorado.edu/ou
Questions? Email Jessica.Hoehn@Colorado.edu
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