Summary of Chemistry 163A Ruminations on Quantum M echanical M easur ement
1. Postulate 3 (p 117-118 McQ)

In any measurement of an observable associated with the operator A, the
only values that will ever be observed (in individual measurements) are
the eigenvalues xaf the operator A :

Ay = a Ui

2. If the wavefunction describing the systeranseigenfunction of some operafpf, = ¢,¢, , then
everymeasurement of the observable (property) associated@\gmes the value g, such a system
would have a "fixed" value of the property Q. For example we often (almost always, so far, in
Cheml163Adealwith astationarystateof asystenmwhosewavefunctiorsatisfieghetime-independent
Schrodinger equatiod ¢, = E. ¢,. Forsuchastate eachtime theenergyis measuredhe samevalue
E,is obtained ande2 = OE°3 [E[ =0. However if, for this system, we do measurements for another
property for whichy, is notan eigenfuntion of the operator associated with that propertyp(g,g. ~

then a range of values will result from individual measurements of that property and

oy’ = pE A # 0.

3. If a wavefunction, describes a system which has "fixed" (definite) valuesWorobser vables

(properties) A and B, thefi, must be, simultaneously, an eigenfunction of bothund B:
Ay, = apy,  and Biy, = by,

In this caseeverymeasuremerdf A would give a, andof B would alwaysgive by; thusbotho,=0 and
og = 0.

4. The situation in #3 can occur only if and B commute, [A, B} = 0. More generally
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An example where one wavefunction is simultaneously an eigenfunction of two operators is an atomic

hydrogen orbitalp,..,, and the operators f1 (energy) and [:2 (magnitude of angular momentum)

Zer 1
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{f[, [:2] =0 consistentwith Hwngm = [ ]¢nzm and iQ Yo = [( 0+ 1)ﬁ2} Yot

Thus an electron in a hydrogen orbital will have "fixed" values for both energy (as determined by n)

anf for the magnitude of angular momentum (as determinéd.by



