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Time Is a stratified notion

v« “Flows”

« There are traces of the past, not future
« Past is different from future

« Time Is unique

« The present is all over the universe

« All evolve “In time”

« Events happen.



|. Time looses pieces

. The world without time

[Il. Recovering time, layer by layer



|. Time looses pieces












There is no single great
clock that tics away the lite
omc the COSMOSs
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. The world without time






Hr = L[SU(2)"/SU(2)"]
(L, L]] = i6apf?e}] LY

Wy = (FSL[E,E} oY, ’{L‘ﬂ){:l}

Loop quantum gravity
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Things do not change
" kime",
&k@j change one with respe&
to Ehe obher.



ontology of fundamental physics

Descartes:

Newton:

Faraday-Maxwell:

Special Relativity:

Quantum Mechanics:

General Relativity:

Quantum Gravity:

Res extlensa Time
Bodies (particles) Space Time
Y\

Particles Fields Spa(:e\4 Time

v

Particle\s‘ Fields Spacetime

v
Quantum Fields Spacetime

v

Covanant Fields

v

Covariant Quantum Fields









¥ Quantum gravity

Space time 1s granular, probabilistic, and relational.









How does ‘time”
come back?



[Il. Recovering time, layer by layer
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Time has a direction
oniv when there is heat

Healk is related to
lack of detailed
kihowledqge

Time is our
igmoramrze






The source of the flow of time is
prcbablv
A our owh sktructure and our owi
Perspe&&ve on the world.



“We know the Earth turns,
But we do not pay attention,
the ground on which we walk does not appear to
move,
and we live In peace.
So is time, in our life.”

Marcel Proust
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Time Is a stratified notion

v« "Flows « Because of the way our brain is wired

« There are traces of the past, not future = Only because of thermodynamics

« Past is different from future = Only in the context of incomplete information

= Time Is unique = Only for small velocities

« Time Is all over the universe = Only if we disregard gravity

« All evolve “in time « Variables evolve with respect to one another

« Events happen. v Yes
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