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Special Relativity

Albert Einstein:"The special theory of relativity owes its
origins to Maxwell's equations of the electromagnetield."
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Special Relativity Quantum Theory

Max Planck:*Maxwell achieved greatness unequalled"






Quantum Mechanics

| two electrons




Quantum theory "- =
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Quantum theory, i -

QuantuMmsuperpositions
IN position, time, or polarisation
















Quantum theory, i -

Quantumsuperposition
IN position, time, or polarisation

Photons










W can not be
measured directly




Quantum measdreﬁe*wt- |

Einsteln:

“God does not play
dice.”

Bohr:

“Stop telling God
what to do!!”




Quantum interfefencd

Surfing electron?!”
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Einstein-Podolski-Rosen
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Einstein-Podolski-Rosen
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Einsteln:
“spooky action
at a distance”
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Scytale: Spartans, 400 BC




cryptograph

Message

01101011101110

10100101001001 101001010010010
send

110011101001111 110011101001111
011010111011101

0+0=0
0+1=1
1+0=1
1+1=0
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Quantum cryptograToi*ﬁ =]
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0PN datasheet commercial quantum
cryptography soiutions.
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The guantum wavefunctige) is the Many

representation of the real state of a Worlds
system Interpretation
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Vaidman’s watch

Photon source—



Penrose:

The concept of a quantum superposition
and the principles of general relativity are
Inconsistent with one another.

Penrose
















Towards Quantum Superpositions of a Mirror
W. Marshall, C. Simon,
R. Penrose, and D. Bouwmeester 0 - Detectors

e

Beam splitter

Phys. Rev. Lett. 91, 130401 (2003).

Photon
source

Cantilever

Cavities e
Tiny mirror




b

e C()W]J"l }ev,_ﬂ("

Law, PRA,49, 433 (1993) =
Bose et al. PRA9, 3204 (1999)
Marshall et al. PRI91, 130401 (2003)
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Transmission (A.U.)
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Leiden, the Netherlands
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Displacement Fluctuations (10 m/Hz'?)
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Summary: = __ —

Quantum theory describesgthessiructure of atomsgifiecules,
materials, biology,.... life.

Quantum entanglement explains the emergence of aaskical realty
rom an underlying quantum world. This seems to dbw the exisence
of “many worlds”.

Prediction: As a result of gfavity macroscopicsuperpositions will
rapidly decay. This would results in a single classal reality (but
requires new physical laws

New experiments are needed (at 0,000001 KelvLeiden,...).

QuantumApplications: quantm cryptographyssgantum
eleportation, quantum computatior




