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Wave Mechanics and The Schrodinger Equatior
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Hhe owe Section 2.2

Squaring the wave function gives use the probability of finding a the electron at a given location in space

The wave function must be an eigenfunction

Math-speak

English

1. The wave function must be single valued.

Cannot have two probabilities for finding the
electron at a given point

2. The wave function and its first derivatives
must be continuous.

The probability must be defined at all points in
space and cannot change abruptly

3. The wave function must approach O as r
approaches infinity

The probability must get smaller at large
distances of the atom. The atom must be finite.

4. Integrating WaWa" over all space must equal

}

The electron must be somewhere in space.
Process is called normalizing the wave function

5. Integrating WaAWs" over all space must equal

O

The orbitals must be orthogonal (mutually
exclusive)
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Schdédinger Equation and the Hamiltonian Oper7af Section 2.2
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So the electron is a particle/wave trapped in an atom... Section 2.2.1
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So the electron is a particle/wave trapped in an atom...

A

P =A sinrx
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So the electron is a particle/wave trapped in an atom... Section 2.2.1

8;:21; <6%22 (Asin rx)) = E(Asin rx)

8;:21; ( Ar) (6% (cos rx )) = E(A sin rx)
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So the electron is a particle/wave trapped in an atom... Section 2.2.1
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So the electron is a particle/wave trapped in an atom... Section 2.2.1
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So the electron is a particle/wave trapped in an atom... Section 2.2.1
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So the electron is a particle/wave trapped in an atom... Section 2.2.1

U=A sin(nE X)
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The Aufbau Principle Section 2.2.3

The Aufbau Principle

1. start in lowest quantum levels

2. Pauli exclusion principle---comes from experiment, not the Schrédinger Equation
3. Hund’s Rule of Multiplicity--Multiplicity is the number of unpaired e-s + 1

Penetration/effective nuclear charge

I1. = coulomb repulsion

- bad

-number of paired electrons

Exchange energy is NOT the exchanges between all possible arrangements (states).
He — exchange energy Rather, it is the number of possible exhanges of electrons in a single state; thus,

-good 1n the case of parallel

electrons 1n an atom 4 4 4 .
1 exchanges with 2
-number of exchanges that can be 2 1 3

made and produce identical electron

configurations
+ # # > + # # 1 exchanges with 3
1 2 3 3 2 1
4— 4— 4— 2 exchanges with 3
1 3 2



