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Modern Physics (Phys. IV): 2704

Professor Jasper Halekas
Van Allen 70
MWF 12:30-1:20 Lecture




Actual Wave Function




Wave Function Components
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How Can This be So?

Did we violate conservation of energy...?
Did we violate conservation of momentum...?




'\ =gteoc
‘\ P K X €
¢
K = f"_;"‘,(uT)
) —
LHix = 0~ 2kl ) Jiail
e~ fa/o[/‘h a‘f'! tfouyce
ot N/(X)/L
NE AT

— Df /F
= /Um*'f‘: + K

— AE # /f Ve fhev;}v

W4 ‘Fﬁ"" [9: JQ{E’V[ V/(OW
Vi “/*ZW, DX

Ay = 5 VO]






Wave Across a Potential Wall

What does the wavefunction look like for an
electron with E <U,_ (U, = the height of the wall)?
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Wave Packet Tunneling
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Electron in a Finite Wire
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but lot of e’s
move around
to lowest PE

As more electrons fill in, potential energy for later ones gets
flatter and flatter. Fortop ones, is VERY flat.



Electron in a Finite Wire

- work function of
. copper = 4.7 eV
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5 x<0, U(X) = 4.7 eV
0 x> L, U(X) = 4.7 eV
> oeV I— o<x<L, U(x) =0
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Finite Square Well

kT ~0.025 eV << 4.7 €V so approximate 4.7 as o

x<0, V(x) ~ infinite
x> L, V(x) ~ infinite
o<x<L, V(x) =0

Simplified approach means
just have to solve:

he ooy (x
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L
with boundary conditions,
o) . Y(o)=Y(L) =0




Infinite Square Well Solution

00 o 400 2
R W@ e
2m ox*

oeV

o) L

functional form of solution: Y (X) = A COS(/CX)+ B SlIl(kX)

X=0 > ? I,U(O) = A >A=o
wL> Y(L)=Bsin(kL) =0 ke (1=1,234..) EEE?

p=hk=nh(nr/L) 1
E=p°/2m




Energy Level Diagrams
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Concept Check

Energy

How does the probability of

finding an electronatx=L/2

for n =3 compare to the

probability for n = 27 5E;

Much more likely forn =3 16E:
Much more likely forn =2
Equally likely forn=2orn

=3 E; A
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First three wave functions
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