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The most incomprehensible fact about the
Universe Is that it is comprehensible

A. Einstein
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* (part of) reality can be described by numbers

 there are correlations among these numbers
— physical laws

« with proper idealization these laws seem to
be universal and rigorous
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* (part of) reality can be described by numbers

 there are correlations among these numbers
— physical laws

« with proper idealization these laws seem to
be universal and rigorous

« we have no idea why these statements hold
the answer belongs to meta-physics rather
than physics...

K.A. Meissner. Unsolved problems — p. 4/8



| ntroduction

 use of mathematics is the source of
tremendous success of physics
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 use of mathematics is the source of
tremendous success of physics

* but mathematics gives us also a rigorous
proof that cognition has its limits:

Godel theorem + finite resources

4

“Theory of Everything” is impossible
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* In any physical phenomenon we distinguish
*accidental” properties (depending on the
Initial conditions)
and “inevitable” properties (following from the
laws of physics)
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* In any physical phenomenon we distinguish
*accidental” properties (depending on the
Initial conditions)
and “inevitable” properties (following from the
laws of physics)

* the fact that there are 8 (formerly 9) planets
seems to be “accidental” but once we have a
planet a® ~ T7 is “inevitable”
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* In any physical phenomenon we distinguish
*accidental” properties (depending on the
Initial conditions)
and “inevitable” properties (following from the
laws of physics)

* the fact that there are 8 (formerly 9) planets
seems to be “accidental” but once we have a
planet a® ~ T7 is “inevitable”

« explanation in physics means converting
*accidental” into “inevitable”

* how far can we go?
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Cube of theories

Fundamental dimensionful constants: 1/¢, A, G

K.A. Meissner. Unsolved problems — p. 7/8



Quantum Mechanics

» the most fundamental and extremely
successful in our description of the physical
world but...
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Quantum Mechanics

» the most fundamental and extremely
successful in our description of the physical

world

* conce
causSa

Out...
ptual foundations (and limits) of locality,

ity, Heisenberg relations unclear
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Quantum Mechanics

 the most fundamental and extremely

successful in our description of the physical
world but...

« conceptual foundations (and limits) of locality,
causality, Heisenberg relations unclear

 problem of measurement (Copenhagen,
Everett, Bohm, Penrose, ...) totally unclear...
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