F. QM TISE is an Eigenvalue Problem: The Hamiltonian Operator
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This page is meant to be formal — You don’t need to go through these steps in most problems

But this will justify the sequence of learning: Classical Mechanics -> Quantum Mechanics

Criven. 4 wa}em (thes some Ulr) o _some J@m} [we ave ab;igz clmf.r;f M@mka]
4 Iele}frﬁ&f)/ ot 2 () j@ﬂé’}"ﬁjﬁfi’a’ coifinate)
%/- Cmstruct [ﬂ?mr?m, | (x,2)

3/# er}h@ WomerTun ffm L via /}‘9 ':%'c: ( w”'”fﬂld Wﬂﬁm)
4. Oyt Hix$) = p-| G"’?‘?ﬁfﬁﬁw”m
5. Then we fawe % @ ﬁmﬁﬂ/ , This is the Hanmittpmian

7 s mﬁwd’?ﬁm @[WKJ&M?!E % M%mﬁmf
( of Comdinals ZY, % and moweil By, ﬁ?;)

Don’t worry if your background doesn’t fill in this page, start with H directly is fine (next page) 26
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Step 1: Think Classical first
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Example: A particle m confined by a harmonic potential (1D oscillator)
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Up to this point, it is classical mechanics
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Step 2: Go Quantum (this is the most important step)
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Done! Steps 1 & 2 allow you to write down the QM equations for any system.

See Sample Questions and Problem Set 2 for practices.
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Remarks: We will do non-relativistic QM in our course.
You may wonder how to do relativistic QM. That’s “easy”! How about starting with
E?=m?c*+ c?p? and following the recipe? Klein, Gordon, and Dirac did just that and

their equations are the starting points of relativistic QM -



Making connections: Recall that...
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