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Introduction

Since a few thousand applets to teach physics are nowadays available worldwide, since about
ten media server to collect material are now functioning, since a few textbooks for umiversities
already include multimedia matenal (MM), since individual websites of universities physics
professors contain excellent MM for teaching and learning .. it is now time to start a
systematic analysis on that matter: to collect what 1s available, to evaluate this material
according to critenia, to recommend and disseminate good material.

One cannot expect from an ordinary professor m physics, mainly mmvolved in research and
administration. to perform such an analysis by himself, when he has taken the duty to teach a
lecture on topic x.




Quantum-wave duality
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M http://www.quantum-physics.polytechnique.fr/




Quantum-wave duality

Since this experiment lasted formore than 30 minutes,
| have sped the move up. Interference fringes are

now clearly visible,
(CIHitachl., Ltd, o
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m https://www.youtube.com/watch?v=4IcYC2tsDDE
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@ http://www.quantumnano.at/molecular-movies.7005.html




Hydrogen atom

Orbitals in hydrogen atom [more-or-less]

i Hydrogenic Atom Viewer v1.5
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Hydrogen atom

S




Wave packet propagation

Wave mechanics : Propagation of & free wavepacket

M http://www.quantum-physics.polytechnique.fr/




Wave packet propagation/2

Wave mechanics : Propagation of a non-minimal wavepackest

| http://www.quantum-physics.polytechnique.fr/
(non-minimal packet)




Wave packet propagation/3

VWave mechanics : Propagation on of a free wavepacket

M http://www.quantum-physics.polytechnique.fr/




Potential barrier

Energia catkowita = Energia potencjalna ‘ | konfiguracia energetyczna... |
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| Przeprowads pomiary kwantowe |

@ http://phet.colorado.edu/sims/quantum-tunneling/quantum-tunneling_pl.jnlp




Double potential well

Quantization in one dimension : Energy levels and eigenfunctions in a one-dimensional potential

eigenstates + | Double well - | ¥ Symmetric
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,Visual Quantum Mechanics”
Berndt Taller (Uni Graz)

Potential barrier in momentum space

@ http://vgm.uni-graz.at/pages/samples/107_06b.html




Visual Quantum Mechanics”

Reflection on both ends of the well

@ http://vgm.uni-graz.at/pages/supplementary/107S_05d.html




Visual Quantum Mechanics”

No reflection — soliton-like well

t = 0.90

@ http://vgm.uni-graz.at/pages/supplementary/107S_refless.html




Hermite functions/1

Quantization in one dimension . Superposition of Hermite functions
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This simulation allows to sum Hermite functions by changing the coefficient of the sum in the left window. These coefficients are assumed to be real.
The obtained function is plotted in green in the right window.

Try to generate functions of arbitrary shape.




Hermite functions/2

Quantization in one dimension : Decomposition on the Hermite basis
Chik
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pproximate.




Hermite functions/3

Quantization in one dimension : Decomposition of an eigenbasis
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Superposition in 1D

Quantum superposition in one dimension : Superposition of two stationary states
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Ammonia oscillations

Quantum superposition in one dimension : NH3 oscillations

This applet shows the evolution of MHS wi 5 state 15 SUpEerpositi first o eigenstates with equal weights. On the 18 is a double-well | .
madel of the m ations, while the right pz ; 5 itself.

of the two representation ch se b ; : ¢ 15 closer to the truth 7




Harmonic oscillator

Quantum superposition in one dimension : Harmonic oscillator




2D harmonic oscillator

Quantum superposition in two dimensions : Two-dimension harmonic oscillator

The potential is now a two-dimension harmonic potential. As in the previous | . you can select the eigenstate by clicking in the right panel.




2D quantum box

Quantum superposition in two dimensions ;| Wavepacket in a box
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f the simulation are not guite right. In reality, such : VB[S a much smaller w velength in order to

size of the elength has heen enl:




3D - spherical harmonics

Quantization in three dimensions : Spherical harmonics

B n:3m11|:»le:t.| L= "__ jj| T li j‘




3D - Fullerene

Quantization in three dimensions : Carbon 60

inars, there are three non-zera elements

v on the right sic




NMR
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Spin 1/2 . Magnetic resonance
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cwhere y is the gyromagnetic ratio.




Spin 1/2 : Magnetic resonance
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Spin 1/2 - Mannetic resnnance
Spin 1/2 : Magnetic resonance
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" Spin 1/2 : Spin echo
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Visual Quantum Mechanics”

Eigen state in harmonic potential

@ http://vgm.uni-graz.at/pages/samples/105_19b.htmi




Visual Quantum Mechanics

Scattering on a cylindrical barrier

B http://vgm.uni-graz.at/pages/samples/107_17s.html




lonization of H by electron impact

@ http://dydaktyka.fizyka.umk.pl/Wystawy. archiwum/z_omegi/index-pl.html




