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Max Planck and the black body radiation

B Colour changes with temperature

M Temperature T et frequency n?

B Thermal radiation and

oscillators in equilibrium :

E =nhn = 1//

Intensity / (arb. units)

Fultraviolet] visible
1
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Albert Einstein : the photoelectric effect

M Generalisation to light

B Photovoltaic and photoelectric effects
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Bohr : atomic model

M Failure of Rut herfordos mode

. AE = hf
+Ze

B Atomic level quantisation

M Emission spectrum of hydrogen :

® Discreet frequencies (series)

® Hot gas emits photons (astrophysics)
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Young slits

B Generalisation to particles (g, e-)

B Constructive and destructive interferences

M Wave-corpuscle duality
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Erwin Schrodinger

B Atoms are waves, their states are wavefunctions
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Copenhague interpretation

B A system is described by a wavefunction
M Thewavefunctioni s descri bed by the Schr°dinge
B One can only measure a probability

: h
AE At > —
2

bo| =

M Uncertainty principle : Ar-Ap, =
M Matter is both corpuscles and waves (experiments)

B Quantum aspect disappears with size ???? (dipole interaction)
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Quantum entanglement

B Pauli exclusion principle : not 2 e- in the same state
M Quantum superposition :
o {Y,,Y,} C OV ,,>=aOr;>+b0V,>

® a2+ p?2 =1 |1> E El

M H, molecule: bonding / antibonding |O> E EO
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Schr°dingerdos cat, predictability

M Radioactive disintegration decides on

M Notion of observation :

® Interaction with classical world

® Projective measurement on eigenstate

® Collapse of the wavefunction

M Realism, complexity of QM

W Coherence (T,), many worlds
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Weak measurements (! Dispute !)

M How to measure without destroying ?

M \Weak interaction between quantum system / detector
Strong measurement on detector

M Final state is NOT an eigenstate

M Contradiction with QM ?
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Feynman : towards practical usee

M 1958:

M 1959:

M 1965:

First integrated circuit

Possibility of manipulating and creat
nanoscale objects
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Quantum Information And Quantum computers HITACHI

2400 BC 1 1900 : mechanical power

M Abacus (+, -)

M Pascal (+,-)
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2400 BC 1 1900 : mechanical power

B Loom machine : Card, storage

First US census

B Babbage: Differential equations

Analytical machine

M QWERTY (stuck rods)
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Quantum Information And Quantum computers

1900-1940 : electro-mechanical power

M Enigma: WWII, U-boats
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