Back to Essential Quantum Mechanics

 How to construct operators for other physical
guantities?

* Measurement of a quantity is related to the
eigenvalue problem of that quantity and the
measurement postulates
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A list of commonly
used quantities:
Think Classical,
then Go Quantum

Carry this list with
you

List taken from
McQuarrie’s
Quantum Chemistry

Classical-Mechanical Observables and Their Corresponding Quantum-Mechanical

Angular momentum
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Operators
Observable Operator
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Do try these at home! All you need to know is the commutator [x,p]
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Next question: OK! Every classical mechanical observable is represented by a
corresponding quantum mechanical operator, so what?
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[E.g. Hydrogen atom only specifies the system, measuring the position of the electron
specifies the quantity A to be measured, but still need the state of the hydrogen atom
W(x,t) (describing the electron) on which measurement is to be made.]

[Note: This section is a bit abstract. Don’t worry. Things will become clearer when you see more examples.] ©
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Follow-up questions

Which eigenvalues will show up as measurement result?
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Can we tell which eigenvalue will show up with what probability?
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And other eigenvalues has no chance to show up
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A related Postulate about what happens Immediately after a measurement
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Pictorially,
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This is what is called the Collapse of wavefunction after a
measurement. The outcome (result) of a measurement
determines the wavefunction right after the measurement.



Why do we stress “immediately after a measurement”?

What if we made a measurement before lunch and look at the wavefunction after lunch?

Different from
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Implicit in this postulate of wavefunction collapse is a
reasonable expectation of...
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[Remark: In Ch.I, we discussed 1-slit and 2-slit experiments using electrons and their implications.
The discussion here on operator and measurement is just stating the same points in Ch.l butin a
slightly mathematical and abstract way. Again, things will be clearer after you see some
examples.] 15
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This ends Chapter IV in which we developed some essential concepts about
mathematical operators and the operators that we will encounter in quantum
mechanics.

QM operators can be constructed systematically from classical mechanics plus the
position and momentum operators.

Eigenvalue problems are an important part of QM. TISE is an eigenvalue problem.
Measurement is a big business in QM.

Result of a measurement is related to the eigenvalue problem of what is being
measured.

The following Intermission Chapter summarizes what we have so far.

We will start doing quantum mechanical calculations.



