Experimental Physics 3 - Em-Waves,Optics, Quantum mechanics
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Some dates in January and February
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Exam: February 20, 2023, 2 am - 12 pm, 1 (one) DIN A4 page lettered
Re-exam: March 27,2023,2 am-12 pm




The potential barrier



Recap - potential barrier 0 < E < £,
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Recap - potential barrier 0 < £y < E
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Recap - potential barrier £y < 0 < E
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Recap - potential barrier £y < 0 < E

Region 1 Region 2
|7‘ 27I/kl |7» 27t/1<|

\ /\ VA NYA VAN

NSV VA VAN

Ekin
i 0
| >
5
10 e S S——
| Transmission coefficient T
- --- Reflection coefficient R
~os5L = Classical model (T = 1) ]
¥
00k o=-p---m-goepogeopoo g oo 10-4'
0 2 4 6 8 10
E/|E|

10



Recap - quantum tunnelling
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d
D E—

A, = 271/k

-

A, =21k = A,



Recap - quantum tunnelling
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The potential well



The infinite potential well




The infinite potential well - wave functions and probabllity density

W (x)

Energy E in eV, wavefunction W(x)
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The infinite potential well - energy eigenvalues

E [eV]
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The finite potential well - wave functions and probability density

Energy E in eV, wavefunction W(x)
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The finite potential well - energy eigenvalues

E [eV]

n
0.5} cc000000000®
o
0.4+
O
0.3+ °
0.2¢
0.1f
0.0} | | R
10 15 20

E

Quantum number n

Energy E in eV, squared wavefunction |W(x)|?

0.56}
EEEEEN
0.54}
0.52} o )
o i ’ /'---‘"\ e
>N _ _ RN\ Z
e eSS T ey S
1 T 0] e ———— eSS == ——————————————————
v L0 N B N -
0.48F 1 '
—2 1 0 1 2

Position x [nm]



The harmonic oscillator



The harmonic oscillator




The harmonic oscillator - wave functions and probability density

energy E in eV, Wavefunction W(x)
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The harmonic osclllator - energy eigenvalues
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