PH102: Interactive Lecture 5

* Topics
— 3d Schrodinger Equation for Hydrogen atom
— (xwz) < (1.6,¢)
— Separation of variables #9®
— Three equations
— Three quantum numbers
— Wave functions
— Quantization of angular momentum (L)
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— Symmetricinr
— Choose  (n.6.¢)
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Schrodinger Equation
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Schrodinger Equation
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Schrodinger Equation
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Schrodinger Equation
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m, = 0,11, 2, 13, etc.

Magnetic quantum number



Polar Equation
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Solutions: Associated Legendre Functions
Quantization

v given |, m, values can be 0,£+1,12, 11

- Orbital quantum number



Radial Equation
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Solutions: associated Laguerre functions
Quantization:
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n = Principal quantum number

1=0,1,2,..(n1)



Solutions

* Prncipal quantum number, n = 1, 2, 3, ...
¢ Orbital quantum number, [ = 0,1, 2, ... (n — 1) where [ =1¢5), =2(p), =3id), =4}, etc.
¢ Magnetic quantum number, m, = 0,+1,+2,.. £ 1

Wave function =¢(r, 8, ¢) = R(r)0(6)®(p) = R, E}:,m; P

where 8, &, = Y," (Spherical harmonics)
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Symbolic designation of atomic states
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n=6 6s 6p 6d of 69 6h




Origin of angular momentum
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Origin of angular momentum
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Origin of angular momentum
guantization
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Angular momentum is quantized



Angular Momentum (L)
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Angular Momentum (L)
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Amount = L= JI(I+1)h

Direction = them; value determines the direction of L



