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Wave Mechanics and The Schrdédinger Equation [ g oY Section 2.2

HY = EW
phen fhe Houm: ”"m“/‘/" Yor gperatts on a wave f unctron
Squaring the wave function gives use the probability of finding a the electron at a given location in space
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The wave function must be an eigenfunction QA pJ\ He 5({5 -

Math-speak English vJ

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 The probability must be defined at all points

must be continuous. in space and cannot change abruptly

3. The wave function must approach 0 as r The probability must get smaller at large

approaches infinity distances of the atom. The atom must be
finite.

4. Integrating WaWa" over all spacg must equal The electron must be somewhere in space.
Process 1s called normalizing the wave
function

5. Integrating WaWs" over all splace must equal 0 The orbitals must be orthogonal (mutually
exclusive)
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Schdédinger Equation and the Hamiltonian Operator q/ 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... Section 2.2.1

P =A sinrx

Q —h2 62
— (A sin rx)) = E(Asin rx)
8m°m (€>x2

A
N

T SlmP(‘):lj Lecauuu
KE oS 'ow-/to(l 1§

yta)— e,hwgz% %6 flo
Caﬂ}rl”'/‘/-w"‘ +6 E ﬁ/om

Cau(oMéS (Ct&-) .



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
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So the electron is a particle/wave trapped in an atom... Section 2.2.1

U=A sin(nE X)
a
(ww*) =1

Y = (2/a)1/2 sin (nn/a)x
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Results - Section 2.2

Equations

https://www.westfield.ma.edu/cmasi/advinorg/anqular distribution functions/
text and graphics containe.htm

Pictures
https://www.westfield.ma.edu/cmasi/advinorg/quant_orbital_surfaces/orbital_surfaces.htm

Models
sandp
https://www.westfield.ma.edu/cmasi/organic/mo-plain/aos.html

d orbitals
https://www.westfield.ma.edu/cmasi/advinorg/dorbs/dorbsp.html
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Orbitals (n, I, and m)) Section 2.2

One quantum number wasn’t enough to model the electrons in an atom
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Orbitals (n, I, and m)) Section 2.2

Periodic Table of the Elements
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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

Factors determining the energy of the electron
Penetration and effective nuclear charge

Il = coulomb repulsion
-bad
-number of paired electrons



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



