Announcements

 Homework #1 Question 2
e Homework #1 Question 8 from the textbook

* Homework #2 will be handed out on Tuesday
(22"9) and due Monday noon (28t")

e Schedule a review time before the first exam
on 29th



PH102: Interactive Lecture 4

* Topics
— 3d Schrodinger Equation for Hydrogen atom
— (xyz) < (r6.¢)
— Separation of variables re®
— Three equations
— Three quantum numbers
— Wave functions
— Quantization of angular momentum (L)
— Degeneracies
— Normalization
— Electron whereabouts
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Schrodinger Equation
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Schrodinger Equation: Hydrogen Atom
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Hamiltonian (H) = T (kinetic) + U (Potential)

Kinetic energy w.r.t. r + Kinetic energy w.r.t. rotation
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Three quantum numbers

* Principal guantum number: n

En =73 :IE:F (ni)= B (E::ED) (411 “ k2 )(_]_
(G (F) = 138 62

L* = I(I+ 1)&°
L.= mh

* Orbital quantum number: =012, @1

* Magnetic quantum number: m, =0,+1,+2,..+1



Degeneracies
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Normalization

Wi |* = R(r)*0(8)*@(¢)’
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Normalization
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Normalization
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P(r) and energy




Most probable vs. expectation value
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Most probable vs. expectation value
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Most probable vs. expectation value
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Expected value
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Angular Probability Density
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Angular Probability Density

Figure 7.13 Angular probability densities for a central force.
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Angular Probability Density

»

B Figure 7.13 Angular probability densities for a central force.
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Angular Probability Density
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1s v. 2s vs. 3s
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