PH 102: Interactive Lecture 4 Topics

Particle in a 1-D infinite potential well

Particle in a 3-D infinite potential well
— Schrodinger Equation

— Separation of Variables

— Energy quantization

— Wave functions

— Energy degeneracy

— Energy split

Hydrogen atom spectral lines

— Empirical Formula

— Hydrogen atom models and spectral lines

Clarification on HW4 and HW5
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1-D infinite potential well
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1-D infinite potential well
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1-D infinite potential well
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1-D infinite potential well
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1-D infinite potential well
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1-D infinite potential well
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1-D infinite potential well

Normalization:

Wperep(x) = Asin(kx) = A Sin(ZE}

L Lo, nme )2 L 7
f.;. W crer (x)]> = 1= A Iu sm(T) dx = ﬁZE %A:J;

Wave function: Y . .. (x) = J% 5'111[“:_‘”}

Z 3&3
Energv E = 25 -
amk o E@=3)
ﬂ:
E(n=3)=9
(n=3) 2mlL?
th
E{n=2}=42mLz En=2)
2 B2 En=1)
E(n=1)=1

2mlL?




Particle in a 3-d infinite well
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Particle in a 3-d infinite well
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Particle in a 3-d infinite well
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Particle in a 3-d infinite well

1-D solutions:
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Particle in a 3-d infinite well

1-D solutions:
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Particle in a 3-d infinite well
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Particle in a 3-D infinite well

Lowest energy state =
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Particle in a 3-D infinite well
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Particle in a 3-D infinite well
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Particle in a 3-D infinite well
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An electron in a cubit 3d infinite well of 1 nm at the E(2,1,1) state
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An electron in a cubit 3d infinite well of 1 nm at the E(2,1,1) state

_ el _ 2 2 7 .115(1.[1155x1[!1_5“"]5!&.:'}z
Ez1ny = 6 ( )_ (°+1°+1 ]:.:9.11x1u-5=kg}.:1u-9 m)?

Imi*

=362x 1077 ] = 2.26 eV (the same as Ejy, 4y = E(y 1))

electron mass = 9.11x 10" kg

Where h= 1.055x107* Jsec
L=10"%m

and 1 eV =1602x107%]

Where is a particle with the value most likely to be found?

Probabilitv density

o Wapl® =4 (sin=5) (sin)" (sin )’

[ 5]
b=

|

=
I

Since the value of (sinf)? is highest when 8 = %T’E,%T’E, etc., the probability

I
.
|

=

Ba | B pa | b=

(58]



Energy Split

Consider (that is, a slightly non-symmetric box along the z axis)
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Energy Split
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Energy Split

Consider (that s, a slightly non-symmetric box along the z axis)

RE‘EE) T ke

By = (274 17 + 1) [:m;_; =3 (=)

.

2 2 2 T:&: . :T:}'.: - T F‘_
El:j.j.j._ = (jr._:_ ?_2_ “1r:){.ﬂ.\..“ )=I‘~]_]_]']‘]j {ﬂ-..“r:)::"]']{ﬂ 1r2)
7 7 7 i . e kT

E112)

_____ 112 _ _ :: 1: 1: (.‘T:f“.: Cea N - (.T:#-.: _
i - Ein = Een = (F_ EZ ' ep i\ o, =@+1+123)(—)=

LTRL

2 2 g T
i o - L

Evan = (54 2+ 22) (E)=a+1+49) (Z8) =692 (22

Ery1.4)




Hydrogen atom spectral lines
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Hydrogen atom spectral lines
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Hydrogen atom spectral lines
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Spectral Lines
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HWS5: Resonant Transmission

1.4.3. Potential Barrier
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HW4. Potential Step

1.4.2. Potential Step
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