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Key Concepts for the First Exam

· Quantum mechanics (QM) is a natural consequence of restricting the motion of light particles to small volumes of space.

· Understanding the QM recipe, and how to apply it.  Operator algebra, expectation values, commutation rules, etc.

· The meaning of the term “eigenvalue”.  QM certainty, and uncertainty.

· Properties of wavefunctions.

· Solutions to the TISE for the free particle, particle-in-a-box, harmonic oscillator, and particle-on-a-ring.

· Extensions to many dimensions.  Particle-on-a-sphere, 2D and 3D PIB and HO, hydrogen atom.

· Quantum numbers and their meaning.

· Properties of orbitals.

· The many-electron atom.  Aufbau principle.  Term symbols.

· Approximation methods in QM.

