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EINSTEIN & THE THEORY OF RELATIVITY
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Directed by Quentin Lazzarotto
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With the participation of RMC Decouverte

Scarcely anyone who comprehends this theory can escape its magic.
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Albert Einstein.

SYNOPSIS
On the centenary of the General Theory of Relativity, an astrophysicist and a
science-historian embark on a journey of exploration through general relativity.
A theory that made Albert Einstein the most famous physicist of the 20th century.
A theory with a blurred and indistinct past.
A theory that today is at the very epicenter of spectacular scientific endeavor.
Two scientific explorers, your guides in our film, recount the true story of General
Relativity, the story that they themselves have lived and that continues to shape their
everyday lives and experience. Novel and at times controversial, this is a human
story revealed through a voyage across the European continent. One question is
ever-present: What made them both one day decide to dedicate a life’s research to
this theory?
	
  
Surprising though it may seem today, the General Theory of Relativity did not
receive immediate worldwide acceptance or recognition. From its publication and the
announcement of the first experimental results in London in 1919, this theory that
radically transforms our conception of time and space, has remained in the shadow
cast by its “celebrated” inventor. Einstein, qualifying as “catastrophic” certain
“aspects” of his own theory even went so far as to disavow his creation. For several
decades General Relativity remained discounted, discarded and out in the cold.
It was not until the early 1970s with the advent of a new mathematics and
speculation on the existence of black holes that Einstein’s theory of General
Relativity became impossible to ignore for the worldwide scientific community.
Our film takes us to the key locations that figure in the formulation of this Theory:
from the Swiss Federal Institute of Technology Zurich, where Einstein studied and
taught, to the Cambridge radio-telescopes during the 1960s where experimentation
first proved the strength of the Theory, while passing through the Royal Astronomical
Society, London and the Institut des Haute Etudes Scientifiques (IHES), Paris.
The film’s historian introduces the mathematicians and physicists whose work
impacted upon the history of this theory. They bear witness to a long, silent and at
times exceedingly violent conceptual revolution. A story never before recounted in
the form of a documentary film and that the scientific community only now are
beginning to admit.
The film’s astrophysicist reveals never before filmed scientific experiments in
space (as yet in development) and presents us with the significance of the Theory
today.
2016 will see the launching of two space projects: MICROSCOPE (CNES / Onera/
University of Bremen) and PHARAO (CNES / Ens / Sytre). The results of these tests
may discover a “flaw” in General Relativity thus opening pathways to a new physics.

So yes, there is a lot at stake! Today mathematical singularities (at the very core of
Einstein’s theory and that of black holes) continue to challenge physicists. To
understand mathematical singularities you have to expand Einstein’s theory in order
to incorporate quantum mechanics.
These recent theories could potentially radically alter our perceptions of both
Einstein and space time relativity.
Animation from the graphic artist and designer Naji El Mir will be incorporated to
illustrate the magic and poetry inherent in the general theory of relativity. These
images will form the signature of the film providing coherence, instruction and visual
esthetics.
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The players
The two guides:
Jean Eisenstaedt is a science historian, (CNRS, Paris
Observatory). In the film he embodies the historical
approach. He will meet with the scientists who endeavored
to rehabilitate the Theory in the face of significant
opposition. At 75 he is very much aware that in his life as a
scientist and historian, an extremely important confrontation
awaits.
Jean-Philippe Uzan is a young theoretical physicist (Paris
Astrophysics Institute, Henri Poincaré Institute). He provides the
"applied" approach to the Theory. With Jean-Philippe we will
attempt to gain an understanding of the concrete implications of
the Theory through advanced technological experiences that
will serve to illustrate the universe of General Relativity.
Other scientists:
Cédric VILLANI: French mathematician, Director of the
Henri Poincaré Institute. With his unadulterated enthusiasm
he portrays the mathematical context of this story.
Roger PENROSE: British mathematician (Birbeck College,
London). Today considered one of the world’s greatest
mathematicians, he provided the very first visual
representation of a black hole in the 1960s. At 83, Roger
Penrose is the living memory of this period.

Thibault DAMOUR: French academic and astrophysicist. In
the 1970s he produced the theoretical context allowing the
first modern test of General Relativity using the recent
discovery of a new type of star: Pulsars

Jocelyn BELL: British astrophysicist (Oxford University). Discovered a
new type of star, the pulsar, which accords with the predictions of
General Relativity. This was a hugely significant event in the renaissance
of Einstein's theory. Jocelyn Bell incarnates those scientists who invented
new tools to more precisely observe the universe.

Hanns SELIG: Enginner Drop-Tower ZARM (Bremen University,
Germany). From a 160 m vacuum tower he prepares the
MICROSCOPE mission, a space experiment eagerly anticipated by
relativity physicists the world over: this experiment will test with
unprecedented precision the “equivalence principle” whereby all
objects, whether a car or a feather, fall in parallel in a vacuum.

Christophe SALOMON (ONERA, CNES, CNRS): He is one of
the directors of the PHARO project that will measure the bending
of Time using atomic clocks. In 2016 one of the world’s most
precise atomic clocks will be in orbit aboard the International
Space Station for comparison with another atomic clock on earth.

Carlo ROVELLI, Italian (Université de Luminy, Marseille):
a scientific militant for Quantum Mechanics, he attempts to
resolve the problem of singularity and black holes. He directs
a research group of young doctoral students.

Alain RIAZUELO, physicist (Paris Astrophysics Institute): he
develops simulations using the new “ray tracing” techniques
that provide a representation of black holes.
Veritable visual apotheosis, these astronomical animations
allow black holes to be represented and viewed with
remarkable precision.
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