Basics of QM

Classical Recap
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Quantum Mechanics
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Hop = p;; +V(q); Pop = - ihﬂlq - one degree of freedom
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Hop = - EnN2+V(q); Pop =-1AN = -|h(ﬁx+@y+ﬂ—yz) - 3dof

The Schrddinger equation(s)

ih% =HgpY - Most general, time dependent

- iHot

Y(q,t¥e Y (0) = (- Hgpt+..)Y(q,0) - Formal solution for time

independent Hamiltonians
For special class of wavefunctions, which are termed the eigenfunctions
HopY n = Eny n - Time independent

This set of functions have the following properties:

OV 1Y m =dnm =1if m=n, 0if m* n - orthonormal



Dirac invented notation for this integral: {y |y m)=dym
Then a special solution to the td Schrodinger equation is
Ya(me oty

The general solution is

Y(tF é_ Cne'iE”t/ hy n» Where the expansion coefficients are given by
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Ch= (y nlY (O))

Matrix elements and Expectation values:

Amn :<y ml'%py n) =AY m) * Y n
= <Abpy mly n> = C\)jQ(Agpy m)*Y n
= (\qu(Aopy m)*y n= [(\}jq(Aopy m)(y n)*] *

BUt('Abpy mly n> :<y nlpbpy m> SO

Hermitian operator A,

Amn = (An,m) *



