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Il n’est pas nécessaire que ces hypothèses soient vraies, ou même vraisemblables. Une chose suffit : qu’elles offrent des calculs conformes à l’observation.










Osiander (*)

…………………………………………………………………………………….

Is not necessary that the following hypothesis be true or even resemble the truth. One thing is enough : that they provide calculations in accordance with the observations.

 Osiander (*)

…………………………………………………………………………………….

…………………………………………………………………………………….

(*) préface d’OSIANDER, éditeur de Copernic.

…………………………………………………………………………………….

(*) Preface by Osiander, Copernicus’editor.

…………………………………………………………………………………….

…………………………………………………………………………………….
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PROLOGUE

…………………………………………………………………………………….

PROLOGUE

…………………………………………………………………………………….

…………………………………………………………………………………….

2 000 ans avant notre ère, en PERSE, à BABYLONE

…………………………………………………………………………………….

2000 years before the present era, at Babylonia, in Persia

…………………………………………………………………………………….

…………………………………………………………………………………….

Le seigneur ZURVAN, qui est notre dieu du Temps, voulut un jour un fils. Il fit d’abord mille ans de prières …

…………………………………………………………………………………….

Lord ZURVAN, our Lord of Time, once wanted to have a son. He thus prayed for a thousand years and …

…………………………………………………………………………………….

…………………………………………………………………………………….

Dis donc, ZURVAN, ça s’écrit avec un V ou un W ?

…………………………………………………………………………………….

Tell me, ZURVAN, do we write it with a “V” or “W” ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Tais-toi, tu vas nous faire empaler !

…………………………………………………………………………………….

Hey shut up ! Your are disturbing us !

…………………………………………………………………………………….

…………………………………………………………………………………….

Hmmm ?. .

…………………………………………………………………………………….

Hmmm ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Il eut enfin DEUX fils…

…………………………………………………………………………………….

Eventually he had two sons.

…………………………………………………………………………………….

…………………………………………………………………………………….

OHRMAZD et AHRIMAN. OHRMAZD était le bon, et AHRIMAN était le mauvais. 

…………………………………………………………………………………….

AHURA MAZDA and AHRIMAN. Ahura Mazda was good and Ahriman was bad.

…………………………………………………………………………………….

…………………………………………………………………………………….

Deux fils d’égale puissance

…………………………………………………………………………………….

Two sons, both equally powerful.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Dès leur naisance, ils commencèrent aussitôt à se battre et à s’entredétruire !

…………………………………………………………………………………….

Ever since their birth, they started fighting and were hell bent upon destroying one each other.

…………………………………………………………………………………….

…………………………………………………………………………………….

L’avenir de notre Univers s’en trouvait menacé. Heureusement le dieu MITHRA vint se placer entre eux deux pour les protéger l’un de l’autre !

…………………………………………………………………………………….

The future of our universe was in a peril. Fortunately, God MITHRA intervened bewteen the two in order to protect one against the other.

…………………………………………………………………………………….

…………………………………………………………………………………….

En somme, pour empêcher ces deux frères ennemis, ces deux JUMEAUX, ces deux moitiés de l’Univers de s’ANNIHILER.

…………………………………………………………………………………….

Basically, he was able to stop these two enemy brothers, the two TWINS, the two halves which formed the universe, from DESTROYING EACH OTHER.

…………………………………………………………………………………….

…………………………………………………………………………………….

Et maintenant, notez bien sur vos tablettes les domaines des dieux.

…………………………………………………………………………………….

And now, carefully take note of the positions of gods on your tablets.

…………………………………………………………………………………….

…………………………………………………………………………………….

AHRIMAN est vers ANTARÈS, dans la constellation du SCORPION.

…………………………………………………………………………………….

AHRIMAN is towards ANTARES, in the constellation of SCORPIO.

…………………………………………………………………………………….

…………………………………………………………………………………….

Alors qu’OHRMAZD est de l’autre côté du ciel, dans la direction diamétralement opposée, c’est-à-dire dans la constellation du TAUREAU.

…………………………………………………………………………………….

Where as AHURA MAZDA is on the other side of the sky, in a diametrically opposite direction. That is, in the constellation of TAURUS.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Quand même, si OHRMAZD et AHRIMAN se rencontraient, ça serait terrible…

…………………………………………………………………………………….

Nevertheless, if AHURA MAZDA and AHRIMAN were to meet someday, it would be terrible …

…………………………………………………………………………………….

…………………………………………………………………………………….

Oui, mais heureusement, ils sont aussi loin que possible l’un de l’autre.

…………………………………………………………………………………….

True, but luckily for us, they are separated from each other as far as possible.

…………………………………………………………………………………….

…………………………………………………………………………………….

Et puis MITHRA veille. Il constitue la FRONTIERE entre ces deux UNIVERS JUMEAUX .

………………………………………………………………………………….

And since then MITHRA keeps a vigil over the BORDER between the two TWIN UNIVERSES.

…………………………………………………………………………………….

…………………………………………………………………………………….

Oui, mais quand même…

…………………………………………………………………………………….

Yes, but …

…………………………………………………………………………………….

…………………………………………………………………………………….

Comme cela, on est tranquille. Les choses du ciel sont à leur place.

…………………………………………………………………………………….

This way, everything remains undisturbed. The celestial bodies are in their proper places.

…………………………………………………………………………………….

…………………………………………………………………………………….

Chaque chose à sa place et une place pour chaque chose.

…………………………………………………………………………………….

Everything in its proper place, and a proper place for everything.

…………………………………………………………………………………….

…………………………………………………………………………………….

Le maître dit que seule l’observation et l’étude du ciel peut apporter la sagesse…

…………………………………………………………………………………….

The teacher says that only observation and study of the skies would lead us to wisdom …

…………………………………………………………………………………….

…………………………………………………………………………………….

Tu m’écoutes ?

…………………………………………………………………………………….

Are you listening to me ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Ouais, ouais …

…………………………………………………………………………………….

Yeah, yeah …

…………………………………………………………………………………….

…………………………………………………………………………………….
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PTOLÉMÉE

ALEXANDRIE, capitale du savoir antique.

…………………………………………………………………………………….

PTOLEMY

ALEXANDRIA, the ancient capital of knowledge.

…………………………………………………………………………………….

…………………………………………………………………………………….

Tu sais, Tirésias, je suis rudement content d’avoir trouvé cette place à la bibliothèque d’Alexandrie.

…………………………………………………………………………………….

You know, Tiresias, I am awfully happy to have found this place at the library of Alexandria.

…………………………………………………………………………………….

…………………………………………………………………………………….

Vrai ? Ca te plaît ?

…………………………………………………………………………………….

Really ? Does it please you ?

…………………………………………………………………………………….

…………………………………………………………………………………….

C’est la plus belle de l’Univers. Il y a 700 000 volumes et c’est plein de beau monde.

…………………………………………………………………………………….

It’s the most beautiful in the whole universe. There are 700,000 volumes and the place is full of smart people.

…………………………………………………………………………………….

…………………………………………………………………………………….

Ah, si au moins je savais lire …

…………………………………………………………………………………….

Oh ! If only I could read …

…………………………………………………………………………………….

…………………………………………………………………………………….
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J’aurais pu lire les œuvres d’Euclide. Il paraît qu’il a révolutionné les mathématiques.

…………………………………………………………………………………….

I could have read the works of Euclid. They say that he was the one who revolutionized the world of mathematics.

…………………………………………………………………………………….

…………………………………………………………………………………….

On dit qu’à Alexandrie, les savants pourront tout expliquer, tout comprendre.

…………………………………………………………………………………….

It is said that in Alexandria, the wise can explain everything, understand everything.

…………………………………………………………………………………….

…………………………………………………………………………………….

Oh, tu sais, cela n’est pas la première fois que j’entends cela.

…………………………………………………………………………………….

Oh, you know, this is not the first time that I am hearing this.

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais d’où vient ton nom, Tirésias ?

…………………………………………………………………………………….

Tell me Tiresias, where does your name come from ?

…………………………………………………………………………………….

…………………………………………………………………………………….

C’est d’origine grecque. Un de mes ancêtres vivait à SAMOS, au IIIe siècle avant Jésus-Christ.

…………………………………………………………………………………….

It has a Greek origin. One of my ancestors lived in SAMOS, in the 3rd century B.C.

…………………………………………………………………………………….

…………………………………………………………………………………….

Son maître, à l’époque, se nommait ARISTARQUE et plaçait le Soleil au centre de l’Univers. Selon lui, la Terre lui tournait autour et la Lune tournait autour de la Terre.

…………………………………………………………………………………….

His master, who was called ARISTARCHUS, thought the sun to be the centre of the universe. According to him, the earth rotated around the sun and the moon rotated around the earth.

…………………………………………………………………………………….

…………………………………………………………………………………….

La Terre … en mouvement ? Mais cela devrait faire un bruit épouvantable.

…………………………………………………………………………………….

The earth … in motion ? But that would really cause a tremendous noise.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Penses-tu ! Ce sont des sornettes ! Quand tu es sur un navire qui fend une mer calme et que tu fermes les yeux, est-ce que tu perçois son mouvement ?

…………………………………………………………………………………….

Not likely ! This cannot be true ! When you are on a ship cutting through the waves of a calm sea and you close your eyes, can you feel the movement of the ship ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Euh  … non

…………………………………………………………………………………….

Uh ! Well … no !

…………………………………………………………………………………….

…………………………………………………………………………………….

Eratosthène avait même calculé le rayon de la Terre, simplement en mesurant l’ombre portée d’un bâton.

…………………………………………………………………………………….

Eratosthenes had even calculated the radius of the earth, just by measuring the shadow cast by a rod.

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais comment ?

……………………………………………………………….………………….

But how ?

…………………………………………………………………………………….

…………………………………………………………………………………….

C’est simple : au voisinage d’un méridien terrestre, colle une bande de papyrus. Et, sur cette bande, perpendiculairement à sa surface, colle des baguettes, comme ceci :

…………………………………………………………………………………….

It’s simple. Stick a band of papyrus in the vicinity of an earth’s meridian. And on this band, perpendicular to its surface, stick the rods. Like this :

…………………………………………………………………………………….

…………………………………………………………………………………….

Si une des baguettes pointe vers le Soleil, son ombre sera nulle.

…………………………………………………………………………………….

If one of the rods points towards the sun, it will not cast a shadow.

…………………………………………………………………………………….

…………………………………………………………………………………….

La baguette a une ombre l. Alors, si tu connais la distance L entre ces deux baguettes et leur hauteur h, tu peux calculer le rayon R de cet objet sphérique.

…………………………………………………………………………………….

The rod’s shadow can be called “l”. Now, if you know the distance ‘L’ between these two rods and their height ‘h’, you can calculate the radius ‘R’ of this spherical object. 

…………………………………………………………………………………….

…………………………………………………………………………………….
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Ah oui, avec ces trucs de géométrie moderne …

…………………………………………………………………………………….

Oh yes ! with these tricks of modern geometry …

……………………………………………………………………….………….

…………………………………………………………………………………….

Mais il y a plus fort encore. En observant les ECLIPSES DE LUNE, où la courbure de la Terre se profile sur le satellite, Eratosthène avait pu se faire une idée pas trop fausse de la taille de la Lune.

…………………………………………………………………………………….

Wait, there’s more to that. By observing the LUNAR ECLIPSES, when the curvature of the earth outlines against the moon, Eratosthenes had guessed the size of the moon quite accurately.

…………………………………………………………………………………….

…………………………………………………………………………………….

Tout cela avec un bâton et du bon sens.

…………………………………………………………………………………….

All this with the help of just one single rod and his intelligence.

…………………………………………………………………………………….

…………………………………………………………………………………….

Et, à partir de son DIAMETRE APPARENT(*), il réussit à évaluer la distance à laquelle devait se trouver la Lune.

…………………………………………………………………………………….

And based on its APPARENT DIAMETER (*), he could then evaluate the distance of the moon from the earth’s surface.

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais, ce mouvement de la Terre devrait quand même se faire sentir. Non ?

…………………………………………………………………………………….

But, this movement of the earth which we were discussing was still to be felt. Right ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Tiens, voici le professeur PTOLÉMÉE !

…………………………………………………………………………………….

Hold on ! Here’s Professor PTOLEMY.

…………………………………………………………………………………….

…………………………………………………………………………………….

(*) Angle sous lequel un objet est vu

…………………………………………………………………………………….

(*) The viewing angle of an object.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Mon cher, j’ai pratiquement terminé mon livre L’ALMAGESTE

…………………………………………………………………………………….

Well dear, I have almost completed my book “THE ALMAGEST”.

…………………………………………………………………………………….

…………………………………………………………………………………….

Alors, la Terre bouge-t-elle ?

…………………………………………………………………………………….

Ok, then does the earth really moves ?

…………………………………………………………………………………….

…………………………………………………………………………………….

J’avoue que c’est une idée qui m’a un instant traversé l’esprit …

…………………………………………………………………………………….

I must admit that the idea crossed my mind for a moment …

…………………………………………………………………………………….

…………………………………………………………………………………….

Allons donc !

…………………………………………………………………………………….

Well then !

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais c’est du dernier ridicule. Suivez ma démonstration.

…………………………………………………………………………………….

But that’s an absurdity. Now, watch this demonstration.

…………………………………………………………………………………….

…………………………………………………………………………………….

Comme l’a bien remarqué notre maître ARISTOTE, certains corps montent, d’autres descendent.

…………………………………………………………………………………….

As Master ARISTOTLE had very well remarked, some bodies ascend whereas others descend.

…………………………………………………………………………………….

…………………………………………………………………………………….

Je n’en disconviens pas.

…………………………………………………………………………………….

I wouldn’t deny that.

…………………………………………………………………………………….

…………………………………………………………………………………….

Les corps qui sont légers montent et ceux qui sont lourds descendent.

…………………………………………………………………………………….

The light bodies ascend and the heavy ones tend to descend.

…………………………………………………………………………………….

…………………………………………………………………………………….

C’est une évidence !

…………………………………………………………………………………….

That’s true !

…………………………………………………………………………………….

…………………………………………………………………………………….

Les forces agissent avec plus de vigueur sur les corps graves, massifs.

…………………………………………………………………………………….

The acting forces have a strong reaction on the heavy, massive bodies.

…………………………………………………………………………………….

…………………………………………………………………………………….

Les faits sont là …

…………………………………………………………………………………….

These are facts …

…………………………………………………………………………………….

………………………………………………………………………………….
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Soumis à cette FORCE qui les attire vers la Terre, la pierre et la plume tombent.

…………………………………………………………………………………….

Under the influence of this FORCE which attracts them towards the earth, both the stone and the feather fall downwards.

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais la pierre descend plus vite que la plume.

…………………………………………………………………………………….

But the stone reaches the ground before the feather does.

…………………………………………………………………………………….

…………………………………………………………………………………….

L’expérience est la seule juge.

…………………………………………………………………………………….

This experiment proves it right.

…………………………………………………………………………………….

…………………………………………………………………………………….

Tirésias, attention !..

…………………………………………………………………………………….

Tiresias, be careful !..

…………………………………………………………………………………….

…………………………………………………………………………………….

Par ailleurs les objets ne bougent que lorsqu’une force agit sur eux. Et la matière transmet les forces. Ainsi, quand un navire court sur son erre, toutes rames levées, ce sont les tourbillons d’eau qui le poussent. Et il doit en être de même pour la flèche lorsqu’elle quitte l’arc (*)

…………………………………………………………………………………….

On the other hand, the objects do not move unless an external force acts on them. And the matter transmits the forces. Thus, when a ship drifts along with all its oars lifted out of water, it is the eddies which push the ship. And it’s the same force that pushes an arrow shot from a bow. (*)

…………………………………………………………………………………….

…………………………………………………………………………………….

Donc, et cela est une conséquence des principes dictés par ARISTOTE : si la Terre BOUGEAIT, elle serait nécessairement SOUMISE À UNE FORCE.

…………………………………………………………………………………….

Therefore, and this is a consequence of the principles laid down by ARISTOTLE : if the earth HAD MOTION, it would definitely BE SUBJECT TO A FORCE.

…………………………………………………………………………………….

…………………………………………………………………………………….

Et nous, simples mortels, subirions également cette force mais plus faiblement, puisque notre masse est plus faible.

…………………………………………………………………………………….

And we mortals would also experience this force but to a very low degree as we happen to have comparatively low masses.

…………………………………………………………………………………….

…………………………………………………………………………………….

(*) Comme ARISTOTE, PTOLÉMÉE ignorait l’INERTIE .

…………………………………………………………………………………….

(*) Like ARISTOTLE, PTOLEMY had ignored INERTIA.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Conséquence : la Terre partirait et nous resterions en arrière …

…………………………………………………………………………………….

As a result, the earth would moves ahead and we would remain behind …

…………………………………………………………………………………….

…………………………………………………………………………………….

Tout cela est ridicule …

…………………………………………………………………………………….

All this seems absolutely absurd ...

…………………………………………………………………………………….

…………………………………………………………………………………….

Le mouvement de la Terre ? Une idée amusante au départ, je l’admets, mais qui ne résiste pas à l’analyse. Dommage … les astres doivent donc être des corps vaporeux, légers …

…………………………………………………………………………………….

The earth’s motion ? A funny idea to begin with, I would say. But it is not supported by analysis. That’s a real pity ... the astral bodies would thus be light bodies of vapour. 

…………………………………………………………………………………….

…………………………………………………………………………………….

La Lune ainsi flotte dans l’air.

…………………………………………………………………………………….

Then the moon must be floating in the air.

…………………………………………………………………………………….

…………………………………………………………………………………….

Comme le note notre cher PLATON, ce qui flotte dans l’éther est immuable et parfait. Au ras du sol, au-dessous de la Lune, c’est le MONDE DU DÉSORDRE, du CHANGEMENT, du chaos.

…………………………………………………………………………………….

As observed by the great PLATO, whatever floats in the ether is unchanging and eternal. It’s only on the earth, below the moon, that lies this WORLD OF DISORDER, CHANGE and chaos.

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais, dès qu’on s’élève, tout n’est qu’ordre et beauté, luxe, calme et volupté.

…………………………………………………………………………………….

But as we rise above, everything is but orderly, beautiful, calm and voluptuous.

…………………………………………………………………………………….

…………………………………………………………………………………….

C’est PLATON qui a dit cela ?

…………………………………………………………………………………….

Did PLATO say that ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Non, ça n’est pas son style.

…………………………………………………………………………………….

No, it doesn’t quite sound like Plato’s.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Dans ce BAS-MONDE, tout est imparfait, alors que, là-haut, les choses du ciel sont merveilleusement parfaites, lisses et sphériques.

…………………………………………………………………………………….

In this LOWLY WORLD, everything is imperfect, whereas up there, the celestial bodies are marvelously perfect, smooth and spherical.

…………………………………………………………………………………….

…………………………………………………………………………………….

Comment liez-vous le divin avec le cercle et la sphère ?

…………………………………………………………………………………….

How and why do you link the circle and the sphere to the divine ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Vous êtes bien d’accord avec moi que les seuls êtres capables de décrire le divin sont les ÊTRES GÉOMÉTRIQUES, c’est-à-dire : LA DROITE, LE PLAN, LE CERCLE et la SPHÈRE.

…………………………………………………………………………………….

You would agree with me that the only geometric beings capable of describing the divine are the LINE, the PLANE, the CIRCLE and the SPHERE.

…………………………………………………………………………………….

…………………………………………………………………………………….

Je vous suis comme votre ombre.

…………………………………………………………………………………….

I have been following you all along.

…………………………………………………………………………………….

…………………………………………………………………………………….

Une droite, un plan, ont nécessairement une fin, un bord.

…………………………………………………………………………………….

A line, a plane necessarily has to have a limit, a boundary.

…………………………………………………………………………………….

…………………………………………………………………………………….

Il a raison. Le cercle et la sphère, n’ayant ni origine, ni fin, sont les seuls capables de décrire l’éternel, le divin. C’est PYTHAGORE qui le dit.

…………………………………………………………………………………….

He is quite right. The circle and the sphere, as they do not have a beginning nor an end, are the only ones really capable of describing the divine. It is PYTHAGORAS who says that.

…………………………………………………………………………………….

…………………………………………………………………………………….

DONC, les astres sont ronds, PARFAITEMENT RONDS, et cheminent selon des trajectoires circulaires.

…………………………………………………………………………………….

That is why astral bodies are round, PERFECTLY ROUND, and even travel in circular paths.

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais, attendez voir, lorsqu’on projette la trajectoire de Vénus sur la voûte céleste, on trouve un bien étrange ballet. L’astre ralentit, repart en arrière, puis reprend sa course. Cela ne ressemble guère à un trajet selon un cercle ?

…………………………………………………………………………………….

But look, if we mark the path of Venus on the celestial dome, we find quite a strange ballet. This astral body slows down, comes back a little and then resumes its forward pace. It hardly looks like a circular path to me.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Je viens d’élucider ce mystère.

…………………………………………………………………………………….

I have just resolved this mystery.

…………………………………………………………………………………….

…………………………………………………………………………………….

La trajectoire de Vénus est, de fait, une COMBINAISON DE MOUVEMENTS CIRCULAIRES.

…………………………………………………………………………………….

The trajectory of Venus, is in fact a COMBINATION OF CIRCULAR MOVEMENTS.

…………………………………………………………………………………….

…………………………………………………………………………………….

ROUE DENTÉE FIXE LIÉE À LA TERRE

TERRE

VÉNUS

TRAJECTOIRE EN ÉPICYCLÏDE

…………………………………………………………………………………….

A FIXED COGWHEEL LINKED TO THE EARTH.

EARTH

VENUS

EPICYCLOIDAL TRAJECTORY

…………………………………………………………………………………….

…………………………………………………………………………………….

EPI, en grec, veut dire « sur », « à l’extérieur de ».

…………………………………………………………………………………….

Epi, in Greek, means “on” or “on the exterior of”.

…………………………………………………………………………………….

…………………………………………………………………………………….

D’ailleurs, tous les mouvements des astres, celui du Soleil et celui des planètes, peuvent se réduire à des superpositions de mouvements circulaires.

…………………………………………………………………………………….

Besides, all the movements of the celestial bodies, those of the sun as well as of the planets, can transform into superpositions of circular movements.

…………………………………………………………………………………….

…………………………………………………………………………………….

Fabuleux ! Ainsi le paradoxe tombe.

…………………………………………………………………………………….

Fabulous ! The paradox thus fails.

…………………………………………………………………………………….

…………………………………………………………………………………….

Qu’en penses-tu toi, Tirésias ?

…………………………………………………………………………………….

What do you think about it, Tiresias ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Rien. Je trouve cela affreusement compliqué.

…………………………………………………………………………………….

Nothing. I find all this frighteningly complicated.

…………………………………………………………………………………….

…………………………………………………………………………………….

Si les dieux m’avaient consulté avant de créer le monde, j’aurais recommandé quelque chose de plus simple.

…………………………………………………………………………………….

If only the gods had consulted me before creating the universe, I would have recommended something much simpler.

…………………………………………………………………………………….

…………………………………………………………………………………….

Conforme au DOGME ARISTOTÉLICIEN, le MODÈLE DE PTOLÉMÉE eut force de loi pendant près de 16 siècles et bloqua pendant ce temps tout progrès sérieux en astronomie. Au 15e siècle, il ne fallait pas moins de 48 cercles imbriqués les uns dans les autres pour décrire acceptablement le mouvement des astres avec cette théorie aberrante.

…………………………………………………………………………………….

Conforming to the ARISTOTELICIAN DOGMAS, PTOLEMY’S MODEL was recognized as a law for almost 16 centuries and for this duration, blocked any serious progress in the field of astronomy. In the 15th century, no less than 48 circles, overlapping one another, were needed to satisfactorily describe the astral movements with this absurd theory.

…………………………………………………………………………………….

…………………………………………………………………………………….

… mais, en 1530, face aux eaux grises de la Baltique.

…………………………………………………………………………………….

… but, in 1530, somewhere along the Baltic sea.

…………………………………………………………………………………….

…………………………………………………………………………………….
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COPERNIC

…………………………………………………………………………………….

COPERNICUS

…………………………………………………………………………………….

…………………………………………………………………………………….

Hans Elm ! Que fais-tu dans mon bureau ! ? !

…………………………………………………………………………………….

Hans Elm ! What are you doing in my office ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Euh, rien, maître, je compulsais vos notes, votre livre …

…………………………………………………………………………………….

Uh, nothing master, I was just consulting your notes, your book …

…………………………………………………………………………………….

…………………………………………………………………………………….

La façon dont vous avez repris l’œuvre d’ARISTARQUE me semble lumineuse. Tout cela a l’air si logique, si cohérent. Quand comptez-vous le publier ?

…………………………………………………………………………………….

The manner in which you have interpreted the works of ARISTARCHUS seems very illuminating to me. It all looks so logical and coherent. When are you thinking of getting these published ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Axiomes :

1) Toutes les sphères célestes ne tournent pas autour d’un seul centre.

2) Le centre de la Terre n’est pas le centre de l’Univers, mais seulement celui de la gravité et de l’orbite de la Lune.

3) Toutes ces sphères tournent autour du Soleil et, par conséquent, le Soleil est le centre de l’Univers.

4) La distance aux étoiles fixes est si immense que, par comparaison, celle de la Terre au Soleil est négligeable.

5) Les mouvements qui apparaissent dans le firmament ne viennent pas du mouvement du firmament lui-même, mais du mouvement de la Terre, qui tourne sur elle-même.

6) Ce qui nous fait apparaître comme le mouvement du Soleil n’est en fait que le mouvement de la Terre qui, comme les autres planètes, tourne autour du Soleil.

7) Les mouvements rétrogrades des planètes ne sont dus qu’au mouvement de la Terre, qui suffit à expliquer leur mouvement irrégulier dans le ciel.

…………………………………………………………………………………….

AXIOMES

1. All celestial bodies do not revolve around a single common centre.

2. The centre of the earth is not the centre of the universe, it’s only the centre of gravity and the centre of the moon’s orbit.

3. All these spherical bodies revolve around the sun, thus it is the sun which is at the centre of the universe.

4. The distance of the steady stars from the earth is so immense that the distance between earth and the sun is quite negligible, compared to that.

5. The movements seen in the skies are not due to the movement of the sky itself but due to the movement of the earth’s rotation around itself.

6. That which seems to be the sun’s movement is not actually the sun moving but the earth’s motion, which just like the other planets revolves around the sun.

7. The backward looking movement of the planets is only due to the earth’s movement which is enough to explain their irregular movement in the sky.

…………………………………………………………………………………….

…………………………………………………………………………………….
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De quoi je me mêle ? Et d’abord, rends-moi ce papier ! La connaissance ne doit pas être livrée au premier venu. Et tu n’imagines pas les ennuis que j’aurais si je m’avisais de publier cette affaire-là !

…………………………………………………………………………………….

Mind your business ! And first, give me back this paper ! Knowledge should not be shared with the first to come. And you don’t understand what problems I would be faced with if I were to publish that matter !

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais … l’évêque de Capone lui-même vous demande vos écrits …

…………………………………………………………………………………….

But … the Bishop himself has asked for you works …

…………………………………………………………………………………….

…………………………………………………………………………………….

Moi, je ne veux pas d’ennuis avec l’Église, avec les Chientifiques !

…………………………………………………………………………………….

For my part, I do not want to get mixed up with church issues, with boring scientists !

…………………………………………………………………………………….

…………………………………………………………………………………….

Et en plus tu lis mon courrier ! Charmant …

…………………………………………………………………………………….

And you have also been reading my mail. Charming …

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais, maître, c’est important de remettre le monde sur de bonnes bases, non ?

…………………………………………………………………………………….

But master, it’s really important to update the world and place it on a sound footing, right ?

…………………………………………………………………………………….

…………………………………………………………………………………….
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Mon fils, je loue ton ouverture d’esprit. Mais, crois-moi, à Cracovie, ici, nous avons la paix et de quoi vivre. Ne gâchons pas cela. Le monde n’est pas mûr pour ce savoir …

…………………………………………………………………………………….

My dear son, I can see the openness of your heart, but believe me, here at Cracoie, we have a peaceful life. Don’t spoil that. The world is not yet ready and matured for this knowledge.

…………………………………………………………………………………….

…………………………………………………………………………………….

Il n’y a de science qu’occulte.

…………………………………………………………………………………….

The only science there is, is the science of occult.

…………………………………………………………………………………….

…………………………………………………………………………………….

Pour voir les réactions, Copernic laissa cependant un de ses élèves, Rhéticus, publier sous son nom certaines de ses idées.

…………………………………………………………………………………….

However, to observe reactions, Copernicus allowed one of his disciples, Rheticus, to publish a few of his own ideas under a false name.

…………………………………………………………………………………….

…………………………………………………………………………………….

Comme ça, si ça tourne mal, je dirai que ce Rhéticus, moi je ne le connais pas.

…………………………………………………………………………………….

This way, if it turns out badly, well I can say that I do not know who Rheticus is.

…………………………………………………………………………………….

…………………………………………………………………………………….

Ce n’est qu’à la fin de sa vie que Copernic laissera à Rhéticus le soin de publier son ouvrage, dont le premier exemplaire lui parviendra sur son lit de mort.

…………………………………………………………………………………….

It was only at the end of his life that Copernicus actually allowed Rheticus to publish his work and the first copy was received by him on his death bed.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Inquiet, l’éditeur fait mettre dans la préface :

………………………………………………………………………………….

The anxious editor has this preface included :

…………………………………………………………………………………….

…………………………………………………………………………………….

Laissons ces nouvelles hypothèses se faire connaître parmi les anciennes nullement plus vraisemblables, d’autant plus qu’elles sont à la fois admirables et faciles et mènent avec elles un immense trésor d’observations les plus savantes. Et que personne, en ce qui concerne les hypothèses, n’attende de l’astronomie rien de certain, puisque celle-ci ne veut nous donner rien de pareil, afin que s’il prenait pour vraies des choses fabriquées pour un autre usage, il ne quitte cette étude plus bête qu’il ne l’avait abordée.

…………………………………………………………………………………….

Let us leave these new hypotheses aside for a while, just like the ancient theories – which are no more plausible. But all these theories are easy to understand and carry with them a huge treasure of scholarly observations.

And may nobody, as far as these hypotheses are concerned, expect from astronomy anything certain, as it doesn’t want to give us anything similar, so as if he would take for certain things fabricated for another use, he does not leave this work more stupid than he was when he started on.

…………………………………………………………………………………….

…………………………………………………………………………………….

Autrement dit : lisez, mais ne prenez pas cela trop au sérieux.

…………………………………………………………………………………….

In other words : read it, but do not take it too seriously.

…………………………………………………………………………………….

…………………………………………………………………………………….

Copernic n’avait peut-être pas tort. En 1600, 57 ans après la mort de Copernic, GIORDANO BRUNO fut emprisonné 8 ans, puis brûlé pour avoir pris ce message au sérieux.

…………………………………………………………………………………….

Copernicus cannot be faulted for the mistaken. In 1600, that is 57 years after the death of Copernicus, GIORDANO BRUNO was imprisoned and then burnt to death for having taken this message seriously.

…………………………………………………………………………………….

…………………………………………………………………………………….

Bande d’imbéciles. Il y a des millions de soleils comme le nôtre et autant de terres habitées.

…………………………………………………………………….…………….

Bunch of idiots. There  are millions of suns just as ours and as many inhabited planets.

…………………………………………………………………………………….

…………………………………………………………………………………….

Laisse-le causer et passe-moi le briquet.

…………………………………………………………….…………………….

Let him talk and hand me the flame light.

…………………………………………………………………………………….

…………………………………………………………………………………….
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TYCHO BRAHÉ & KEPLER

AU DANEMARK, LE 4 FÉVRIER 1600.

…………………………………………………………………………………….

TYCHO BRAHE AND KEPLER

DENMARK 4TH FEBRUARY 1600

…………………………………………………………………………………….

…………………………………………………………………………………….

Hans, nous arrivons à URANIBORG, la nouvelle cité du savoir.

……………………………………………………………………….………….

Hans, here we come to URANIBORG, the new city of knowledge.

…………………………………………………………………………………….

…………………………………………………………………………………….

Ah, maître Kepler ! bienvenue sur mes terres.

Vous permettez que je vous appelle Johannes ?

…………………………………………………………………………………….

Oh master Kepler ! You are most welcome to my land.

Would it be alright if I call you Johannes ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Ah, messire TYCHO BRAHÉ

…………………………………………………………………………………….

Hello, Mr Tycho Brahe.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Ah, vite un peu d’eau fraîche.

…………………………………………………………………………………….

Here, a glass of fresh water.

…………………………………………………………………………………….

…………………………………………………………………………………….

Mettez-vous à votre aise.

…………………………………………………………………………………….

Please make yourself comfortable.

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais … vous avez une fontaine dans votre mur ?

…………………………………………………………………………………….

Oh ! You have a spring in you wall ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais non, valet, c’est l’eau courante. Une invention à moi.

…………………………………………………………………………………….

Oh no valet, this is running water. One of my own inventions.

…………………………………………………………………………………….

…………………………………………………………………………………….

Qu’on nous porte à souper céans.

…………………………………………………………………………………….

Bring us supper here !

…………………………………………………………………………………….

…………………………………………………………………………………….

Et ça ?!..

…………………………………………………………………………………….

And that ?!..

…………………………………………………………………………………….

…………………………………………………………………………………….

J’appelle cela mon téléphone. Un simple conduit acoustique qui nous relie aux cuisines. Cela évite de courir après le personnel.

…………………………………………………………………………………….

I call this my telephone. A simple acoustic outlet which connects us to the kitchen. It saves us the trouble of running after the kitchen servants.

…………………………………………………………………………………….

…………………………………………………………………………………….

Maître Brahé, comme vous le savez, je suis fort intéressé par les mesures précises que vous avez accumulées sur les astres.

…………………………………………………………………………………….

Mr. Brahe, as you are very well aware, I am most interested in the precise findings you have build up on stars.

…………………………………………………………………………………….

…………………………………………………………………………………….

Ah … les astres … oui, bien sûr. Nous verrons cela plus tard. Restaurez-vous, mon cher Johannes. Après nous irons voir les femmes.

…………………………………………………………………………………….

Well … the stars … yes, sure. We will discuss that later. Have something to eat my dear friend. We’ll then go and see the ladies.

…………………………………………………………………………………….

…………………………………………………………………………………….

Géomètre et observateur méticuleux, Tycho disposait, en ce siècle où la lunette n’existait pas, des meilleures observations de son temps.

…………………………………………………………………………………….

A meticulous observer and surveyor, Tycho made some of the best observations of his times, when telescopes did not exist.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Votre femme ?..

…………………………………………………………………………………….

Your wife ?..

………………………………………………………………….……………….

…………………………………………………………………………………….

Non pas ! J’ai bien dit les femmes, les filles. La science et les femmes, voilà ce qui est bon, et l’un complète l’autre !

…………………………………………………………………………………….

Oh no ! When I said ladies, I was not referring to my wife. Science and women, that is what I call great, and one is incomplete without the other !

…………………………………………………………………………………….

…………………………………………………………………………………….

Maître Brahé, je …

…………………………………………………………………………………….

Mr Brahe, I …

…………………………………………………………………………………….

…………………………………………………………………………………….

Quoi, que dis-tu ? Allons, valet, parle !

…………………………………………………………………………………….

What do you say ? Come on, speak up !

…………………………………………………………………………………….

…………………………………………………………………………………….

Sauf votre respect, Sa Seigneurie a perdu son nez d’argent (*).

…………………………………………………………………………………….

I do not wish to insult his lordship, but sir you have lost your silver nose. (*)

…………………………………………………………………………………….

…………………………………………………………………………………….

(*) Tycho avait eu le nez tranché dans un duel.

…………………………………………………………………………………….

(*) In a duel, Tycho had got his nose sliced off.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Mon nez ? Fichtre, boufre de boufre, c’est vrai, où est-il ?

…………………………………………………………………………………….

My nose, goodness no, you are right, where is it ?

………………………………………………………….…………………….

…………………………………………………………………………………….

Sauf erreur, je crois qu’il est tombé dans vos haricots …

…………………………………………………………………………………….

If I am not mistaken, it has fallen in your beans.

…………………………………………………………………………………….

…………………………………………………………………………………….

Hans, tu vas mécontenter notre hôte !

…………………………………………………………………………………….

Hans, you are embarrassing our host !

…………………………………………………………………………………….

…………………………………………………………………………………….

Ah, tu me plais valet. Laissons ce bon Kepler éplucher mes tables, puisqu’il en meurt d’envie, et allons voir les femmes.

…………………………………………………………………………………….

In fact, I am pleased with you valet. Let’s leave Kepler here at the study, as I can well see him dying of envy. Come on and see the ladies.

…………………………………………………………………………………….

…………………………………………………………………………………….

Mon dieu, quels trésors ! Que d’années précises d’observations …

…………………………………………………………………………………….

My god ! This is a treasure ! Years of precise observations …

…………………………………………………………………………………….

…………………………………………………………………………………….

Ah Kepler, vous ne vous lassez donc jamais de  bouffer des chiffres et du papier ?

…………………………………………………………………………………….

Well Kepler, you don’t seem to let go off these figures and papers. You don’t seem to be tired of gobbling these mathematical calculations.

………………………………………………………………………………….

…………………………………………………………………………………….
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Les femmes !

…………………………………………………………………………………….

Ladies !

…………………………………………………………………………………….

…………………………………………………………………………………….

J’ai déjà assez d’ennuis avec la mienne …

…………………………………………………………………………………….

I have enough trouble handling mine.

…………………………………………………………………………………….

…………………………………………………………………………………….

On a les femmes qu’on mérite. Pas vrai, valet ?

…………………………………………………………………………………….

We deserve the ladies we’ve got. Right Hans ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Vous pouvez vous en retourner. Vous nous avez bien servi.

…………………………………………………………………………………….

You can leave now. Thanks for the great company.

…………………………………………………………………………………….

…………………………………………………………………………………….

Sais-tu qu’en 1572, j’ai vu naître une étoile ? Je n’en croyais pas mes yeux. Puis, quelques mois après, je l’ai vu mourir (*).

…………………………………………………………………………………….

Do you know that in 1572, I witnessed a star being born ? I wouldn’t believe my eyes. And then, after a few months, I saw it dying. (*)

…………………………………………………………………………………….

…………………………………………………………………………………….

Ainsi les étoiles ne seraient pas éternelles !?!

…………………………………………………………………………………….

Then the stars would not be eternal !?!

…………………………………………………………………………………….

…………………………………………………………………………………….

C’est ce que je me demande … J’avoue que cela m’a troublé.

…………………………………………………………………………………….

That is exactly what I asked myself … I admit that it troubled me.

…………………………………………………………………………………….

…………………………………………………………………………………….

(*) Il s’agit de la supernova observée par Tycho Brahé.

…………………………………………………………………………………….

(*) This refers to the supernova as observed by Brahe.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Je pense … euh … que les planètes tournent autour du soleil.

…………………………………………………………………………………….

I think … well … it’s the planets that revolve around the sun.

…………………………………………………………………….…………….

…………………………………………………………………………………….

Et … la Terre ?

…………………………………………………………………………………….

And … the earth ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Que la Terre bouge, cela serait bien commode. Hélas, c’est impossible !

…………………………………………………………………………………….

I think that the earth moves too, that would have made sense. But alas, it’s impossible !

…………………………………………………………………………………….

…………………………………………………………………………………….

L’argument d’Aristote ?

…………………………………………………………………………………….

Aristotle’s argument ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Non pas. Une simple évidence de l’observation.

…………………………………………………………………………………….

No. A simple result of observation.

…………………………………………………………………………………….

…………………………………………………………………………………….

Tu vois, imagine que les étoiles se distribuent vers le lointain comme cette frondaison d’arbres ou ces collines.

…………………………………………………………………………………….

Now, just imagine that the stars spread out in the skies just as this foliage or these hills.

…………………………………………………………………………………….

…………………………………………………………………………………….

Si la Terre bougeait, on devrait observer un mouvement des étoiles proches sur le fond des étoiles lointaines.

…………………………………………………………………………………….

If at all the earth had motion, we would see the nearest stars in movement against the background of faraway stars.

…………………………………………………………………………………….

…………………………………………………………………………………….

De même que ces arbres bougent sur le fond des collines lorsque je déplace la tête.

…………………………………………………………………………………….

Just as we see the trees moving against the background of the hills when we move our heads.

…………………………………………………………………………………….

…………………………………………………………………………………….

J’ai fait le calcul, en supposant que les étoiles étaient à des millions et des millions de lieues.

…………………………………………………………………………………….

I made some calculations, supposing that the stars were located millions and millions of leagues away.

…………………………………………………………………………………….

…………………………………………………………………………………….

On devrait, même avec ces chiffres fous, fantastiques, pouvoir observer cette PARALLAXE. Or on n’observer RIEN DU TOUT !

…………………………………………………………………………………….

Even with those tremendous, fantastic figures, we should observe this PARALLAX. But we just DON’T SEE ANYTHING !

…………………………………………………………………………………….

…………………………………………………………………………………….

Comment Tycho Brahé aurait-il pu imaginer à l’époque que les plus proches étoiles étaient à cent mille milliards de kilomètres ?

…………………………………………………………………………………….

How could Tycho Brahe have guessed in those times, that even the nearest of the stars was at a hundred of thousands of billions of kilometers away ?

…………………………………………………………………………………….

…………………………………………………………………………………….
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Il faut rester ouvert aux idées les plus folles. Mais là, hélas, ça ne tient pas. La Terre ne se meut point !

…………………………………………………………………………………….

We should be most open even to the weirdest ideas. But alas, in this case, it doesn’t hold true. The earth doesn’t move a bit.

…………………………………………………………………………………….

…………………………………………………………………………………….

Il faut se rendre à l’évidence : c’est le ciel qui bouge !

…………………………………………………………………………………….

We have to admit that : it’s the skies that move !

…………………………………………………………………………………….

…………………………………………………………………………………….

Kepler réside un an chez Tycho le danois. Mais un jour …

…………………………………………………………………………………….

Kepler stayed with Tycho the Danish man for one year. But one day …

…………………………………………………………………………………….

…………………………………………………………………………………….

Le Seigneur BRAHÉ vient de mourir d’un calcul …

…………………………………………………………………………………….

Lord Brahe just died of a calculi.

…………………………………………………………………………………….

…………………………………………………………………………………….

Un calcul …

…………………………………………………………………………………….

Calculi …

…………………………………………………………………………………….

…………………………………………………………………………………….

Ça, c’est bien fait.

…………………………………………………………………………………….

Well, that’s for good.

…………………………………………………………………………………….

…………………………………………………………………………………….

Kepler continuera longtemps d’exploiter les mesures astronomiques de Tycho Brahé, qui étaient les plus précises de l’époque.

…………………………………………………………………………………….

For a long time, Kepler continued studying Brahe’s astronomical findings, which were the most authentic of those times.

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais, s’il suit la voie ouverte par Copernic, il garde certaines idées fixes.

…………………………………………………………………………………….

But even though he followed Copernicus, he held on to some of his own obsessions.

…………………………………………………………………………………….

…………………………………………………………………………………….

Hans, Copernic a raison : le Soleil est le centre du monde, j’en suis sûr.

…………………………………………………………………………………….

Hans, Copernicus was indeed right : the sun is the centre of the world, I am sure of that.

…………………………………………………………………………………….

…………………………………………………………………………………….

Tiens, Hans, regarde : sur un plan, je puis inscrire un carré dans un cercle. Puis à nouveau un second cercle dans ce carré. J’y inscris alors un triangle équilatéral et je recommence avec un pentagone.

…………………………………………………………………………………...

Look here Hans, I may draw a square inside a circle on a plane. And then I insert a second circle in this square, I put in an equilateral triangle in this circle, and then I continue by drawing a pentagon.

…………………………………………………………………………………….

…………………………………………………………………………………….
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OCTAÈDRE

MERCURE

VENUS

…………………………………………………………………………………….

OCTAHEDRON

MERCURY

VENUS

…………………………………………………………………………………….

…………………………………………………………………………………….

ICOSAÈDRE

VENUS

TERRE

…………………………………………………………………………………….

ICOSAHEDRON

VENUS

EARTH

…………………………………………………………………………………….

…………………………………………………………………………………….

DODÉCAÈDRE

TERRE

MARS

…………………………………………………………………………………….

DODECAHEDRON

EARTH

MARS

…………………………………………………………………………………….

…………………………………………………………………………………….

TÉTRAÈDRE

MARS

JUPITER

…………………………………………………………………………………….

TETRAHEDRON

MARS

JUPITER

…………………………………………………………………………………….

…………………………………………………………………………………….

CUBE

JUPITER

SATURN

…………………………………………………………………………………….

CUBE

JUPITER

SATURN

…………………………………………………………………………………….

…………………………………………………………………………………….

Les planètes, êtres parfaits, se meuvent sur des sphères concentriques. Au centre se trouve évidemment le Soleil.

…………………………………………………………………………………….

The planets being all perfect, they move on concentric spheres. Obviously, the sun is placed at the centre.

…………………………………………………………………………………….

…………………………………………………………………………………….

Chaque sphère s’appuie sur les sommets d’un POLYÈDRE tandis qu’une autre vient s’appuyer sur ses faces. Et ainsi de suite …

…………………………………………………………………………………….

Each of the sphere is supported on the vertices's of a POLYHEDRON, whereas the other one leans against its facet. And thus the following …

…………………………………………………………………………………….

…………………………………………………………………………………….
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Voilà, Hans, le secret du monde : les orbites des six planètes se construisent à l’aide des cinq POLYÈDRES RÉGULIERS DE PLATON. Je le savais. Tout se boucle, tout s’agence. Je suis génial, génial !..

…………………………………………………………………………………….

Well Hans, that’s the secret of the universe : the orbits of these six planets are formed with the help of PLATO’S REGULAR POLYHEDRONS. I knew that. This whole loops, it all fits in. I am great, simply great !

…………………………………………………………………………………….

…………………………………………………………………………………….

Encore un qui prend sa vessie pour une lanterne !

…………………………………………………………………………………….

A case of a crank who mistakes a candle for a lantern !

…………………………………………………………………………………….

…………………………………………………………………………………….

Maître, est-ce que tout cela cadre avec les mesures faites par Tycho Brahé ?

…………………………………………………………………………………….

Master, does all of this coincide with Mr Tycho Brahe’s findings ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Hélas non. Mais il y a quelque chose de plus étonnant.

…………………………………………………………………………………….

Alas no. But there’s something even more surprising than this.

…………………………………………………………………………………….

…………………………………………………………………………………….

Les mesures de Tycho concernant les mouvements de Mars sont incontestables. J’ai fait et refait cent fois ses calculs. Il y a quelque chose qui ne tourne pas rond.

…………………………………………………………………………………….

Tycho’s findings regarding the motion of mars are indisputable. I went over the calculations again and again. There is something amiss.

…………………………………………………………………………………….

…………………………………………………………………………………….

Tout cela, en fait, ne peut coller que si Mars, au lieu d’avoir une trajectoire en CERCLE, se déplace selon une ELLIPSE dont le Soleil occupe l’un des foyers.

…………………………………………………………………………………….

All this in effect, cannot fit unless Mars, instead of moving in a CIRCLE, goes around in an ELLIPTICAL ORBIT, one center of which is occupied by the sun.

…………………………………………………………………………………….

…………………………………………………………………………………….

MARS

…………………………………………………………………………………….

MARS

…………………………………………………………………………………….

…………………………………………………………………………………….
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Mais alors Maître, le DOGME de PYTHAGORE, cette merveilleuse harmonie des cercles, la thèse d’ARISTOTE RELIANT LE CIRCULAIRE AU DIVIN, tout cela s’effondre ! ! !

…………………………………………………………………………………….

But then Master, what about PYTHAGORAS’S DOGMA, the marvelous harmony between circles, ARISTOTLE’S IDEA OF LINKING THE CIRCLE WITH THE DIVINE ? All this would just collapse !!!

…………………………………………………………………………………….

…………………………………………………………………………………….

Et oui, Hans. C’est la fin de tout cela. Les cercles de Ptolémée et le reste …

…………………………………………………………………………………….

Oh yes, Hans. It would be the end of all these assumptions, even Ptolemy’s circles and the rest of it …

…………………………………………………………………………………….

…………………………………………………………………………………….

J’avoue que j’ai moi-même du mal à y croire.

…………………………………………………………………………………….

Even I am finding it difficult to believe.

…………………………………………………………………………………….

…………………………………………………………………………………….

Figure-toi que, sur ces ellipses, la vitesse n’est même pas constante. Mars accélère en s’approchant du Soleil puis ralentit en s’en éloigant. Cela aurait bien surpris Pythagore !

…………………………………………………………………………………….

Figure out that a planet speed isn’t even constant on these ellipses. Mars accelerates while nearing the sun, and slows down when going away from it. This should have indeed surprised Pythagoras !

…………………………………………………………………………………….

…………………………………………………………………………………….

Johannes, c’est la Police !

…………………………………………………………………………………….

Johannes, it’s the police !

…………………………………………………………………………………….

…………………………………………………………………………………….

La Police ? Mais qu’a-t-elle à voir avec Pythagore ?

…………………………………………………………………………………….

The police ? But what do they have to do with Pythagoras ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Nous ne savons pas qui est ce monsieur Pythagore dont vous parlez. Nous sommes venus arrêter votre mère, accusée de sorcellerie. Elle a donné à Jacob, le vitrier, une potion qui l’a rendu très malade.

…………………………………………………………………………………….

We have never heard of Mr. Pythagoras. We are here to arrest your mother, accused of witchcraft. She has given a potion to Jacob, the glazier, which has made him terribly sick.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Les femmes furent décidément une constante source d’ennui pour ce pauvre Kepler.

…………………………………………………………………………………….

No doubt about it, women have been a constant nuisance for poor Kepler.

…………………………………………………………………………………….

…………………………………………………………………………………….

Hans, quand la tempête fait rage, il ne nous reste rien de plus noble que de jeter l’ancre de nos études pacifiques dans le flot de l’éternité.

…………………………………………………………………………………….

Hans, when the tempest is full-blown, there is nothing more noble than casting the anchor of our peaceful studies in the ocean of eternity.

…………………………………………………………………………………….

…………………………………………………………………………………….

Diable, ça va mal.

…………………………………………………………………………………….

Dear Lord, he feels bad.

…………………………………………………………………………………….

…………………………………………………………………………………….

Prends une plume et écris :

…………………………………………………………………………………….

Bring a pen and write :

…………………………………………………………………………………….

…………………………………………………………………………………….

Cher Galilée, vous êtes un type épatant. Pourriez-vous m’envoyer en port dû une de vos merveilleuses lunettes …

…………………………………………………………………………………….

Dear Galileo, you are a splendid person. Could you please send me a shipment of one of your marvelous telescopes …

…………………………………………………………………………………….

…………………………………………………………………………………….

GALILEE

En 1623, dans le bureau du pape Urbain VIII, protecteur de Galilée.

…………………………………………………………………………………….

GALILEO

In 1623, in the office of pope Urbain the VIIIth, who was Galileo’s patron.

…………………………………………………………………………………….

…………………………………………………………………………………….

Ma ! que me veut ce type du Nord ?..

…………………………………………………………………………………….

Ma ! What does this northerner want ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Alors, mon bon Galilée, quoi de neuf ?

…………………………………………………………………………………….

So, any news my dear Galileo ?

…………………………………………………………………………………….

…………………………………………………………………………………….

30

Encore une lettre de ce Kepler. Et des nouvelles de Rome. Là-bas ces imbéciles disent que ma lunette déforme la vision des choses. Leur preuve : les étoiles y apparaissent doubles …

…………………………………………………………………………………….

One more letter from Kepler. And news from Rome. There they say that my telescopes deform the visibility of things. Their proof : some stars look doubled.

…………………………………………………………………………………….

…………………………………………………………………………………….

Et ça ne te choque pas qu’elles y apparaissent doubles, alors qu’à l’œil nu elles ne le sont pas ?

…………………………………………………………………………………….

And doesn’t that shock you that the stars appear double, whereas through the naked eye there aren't ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Et, par la Madonne, pourquoi ne seraient-elles pas doubles à la fin !? Pourqoi n’essaie-t-on pas de voir enfin l’Univers tel qu’il est, au lieu d’essayer de le construire en interprétant à tort et à travers les Saintes Ecritures !

…………………………………………………………………………………….

And, by the Madonna, why wouldn’t they be double after all !? Why don’t you try to see the universe as it is, instead of trying to make it up by interpreting the Holy Scriptures in the wrong way !

…………………………………………………………………………………….

…………………………………………………………………………………….

Galilée, chu-ut !

…………………………………………………………………………………….

Galileo, sh …

…………………………………………………………………………………….

…………………………………………………………………………………….

Le Saint-Esprit n’est pas astronome !

…………………………………………………………………………………….

The Holy Spirit is not an astronomer !

…………………………………………………………………………………….

…………………………………………………………………………………….

Ces jésuites sont des ânes. Ils prétendent que si la Terre bougeait, en jetant un caillou, il devrait tomber à côté de son point de chute !!

…………………………………………………………………………………….

Those Jesuits are fools. They believe that if the earth really moved, then a stone if dropped, should fall at a distance from its drop point !!

…………………………………………………………………………………….

…………………………………………………………………………………….
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Or, si on navigue sur un bateau et qu’on lâche un caillou du haut du mât, en l’absence de vent, il tombe au pied du mât. Je l’ai vérifié.

…………………………………………………………………………………….

But, if we are travelling on a ship and if we drop a stone from the top of the mast, it would fall down at the foot of the mast in absence of wind. I have verified this.

…………………………………………………………………………………….

…………………………………………………………………………………….

Ils disent aussi que si la Terre tournait, elle devrait éclater sous l’effet de la FORCE CENTRIFUGE.

…………………………………………………………………………………….

They also say that if the earth really moved, it would burst due to CENTRIFUGAL FORCE.

…………………………………………………………………………………….

…………………………………………………………………………………….

Basta ! Sa Sainteté sait qu’un jour fait quand même 24 heures ! La Terre tourne donc suffisamment lentement pour ne pas éclater.

…………………………………………………………………………………….

That’s not true ! His holiness is quite aware that one day is made of 24 hours ! The earth thus rotates pretty slowly as not to burst open.

…………………………………………………………………………………….

…………………………………………………………………………………….

Mon bon Galilée, du calme. La science se doit d’avancer prudemment. Ce ne sont que des hypothèses…

…………………………………………………………………………………….

My dear Galileo ! Take it easy. Science is bound to progress cautiously. These are nothing buy hypotheses, conjectures, figments …

…………………………………………………………………………………….

…………………………………………………………………………………….

Ché hypothèses ! Ma, L’Eglise ne pourrait-elle pas devenir un peu plus moderne ? Je ne vois pas en quoi le mouvement de la Terre flanquerait toute la religion par terre ?!

…………………………………………………………………………………….

What hypotheses ! Can’t the church be a little more modern in its outlook ? I don’t understand how the earth’s motion is going to chuck out all the religions from the earth’s surface ?!

…………………………………………………………………………………….

…………………………………………………………………………………….

La Bible n’est pas un livre scientifique !

…………………………………………………………………………………….

The Bible is not a scientific book !

…………………………………………………………………………………….

…………………………………………………………………………………….
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Bon, voyons tes nouvelles découvertes.

…………………………………………………………………………………….

Well, lets see your latest inventions.

…………………………………………………………………………………….

…………………………………………………………………………………….

Il y a des montagnes sur la Lune et le Soleil a la vérole …

………………………………………………………………………………….

There are mountains on the moon’s surface and the sun has small pox on it …

…………………………………………………………………………………….

…………………………………………………………………………………….

Que me dis-tu là ! ?

…………………………………………………………………………………….

What are you saying ?

…………………………………………………………………………………….

…………………………………………………………………………………….

La Lune n’est qu’un caillou plein de croûtes et le Soleil est tout tâché.

…………………………………………………………………………………….

The moon is nothing but a big stone full of crust and the sun is all stained.

…………………………………………………………………………………….

…………………………………………………………………………………….

J’ai tout entendu et c’est TRÈS grave.

…………………………………………………………………………………….

I heard everything and it’s TOO serious.

…………………………………………………………………………………….

…………………………………………………………………………………….

Zut, le général des Jésuites …

…………………………………………………………………………………….

Nuts ! The General of the Jesuits ...

…………………………………………………………………………………….

…………………………………………………………………………………….

Galilée plaisantait … simple hypothèse de travail.

…………………………………………………………………………………….

Galileo was just joking ...simple at work hypothesis.

…………………………………………………………………………………….

…………………………………………………………………………………….

Le Soleil et la Lune DOIVENT ÊTRE SPHÉRIQUES !

…………………………………………………………………………………….

The sun and the moon HAVE TO BE SPHERICAL !

…………………………………………………………………………………….

…………………………………………………………………………………….
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Vous savez très bien qu’il ne plaisantait pas. Les mathématiques sont l’instrument du diable.

…………………………………………………………………………………….

You know perfectly well that he wasn’t joking. Mathematics are a devil’s tool.

…………………………………………………………………………………….

…………………………………………………………………………………….

Aïe !..

…………………………………………………………………………………….

Ah !..

…………………………………………………………………………………….

…………………………………………………………………………………….

Vous n’êtes que des gens bornés.

…………………………………………………………………………………….

You are all narrow minded.

……………………………………………………………………….………….

…………………………………………………………………………………….

Saint-Augustin disait avec juste raison qu’il valait mieux prier Dieu que d’interroger l’Univers…

…………………………………………………………………………………….

Saint Augustine rightly said that he would rather pray than interfere with the universe …

…………………………………………………………………………………….

…………………………………………………………………………………….

Ils sont attachés aux bêtises d’Aristote, à une physique qui n’a jamais pu décrire correctement le moindre phénomène …

…………………………………………………………………………………….

They are all too attached to Aristotle’s stupidities, to physics which would be incapable of describing any natural phenomenon.

…………………………………………………………………………………….

…………………………………………………………………………………….

Bien, puisque c’est ainsi, puisqu’on défie l’autorité des serviteurs de l’Eglise, tu l’auras voulu !

…………………………………………………………………………………….

Well, if this is the way it is, as the authority of the church servants is being challenged, you will have asked for it !

…………………………………………………………………………………….

…………………………………………………………………………………….

Galilée, tu es allé trop loin. Ces Jésuites sont puissants. Je ne pourrai rien …

…………………………………………………………………………………….

Galileo, you went too far. These Jesuits are powerful. I just wont be able to …

…………………………………………………………………………………….

…………………………………………………………………………………….

On verra bien qui, de la raison ou de l’ignorance crasse, triomphera.

…………………………………………………………………………………….

We will soon see whether its logic or crass ignorance which triumph.

…………………………………………………………………………………….

…………………………………………………………………………………….

C’était tout vu. Galilée fut contraint de se rétracter publiquement en 1633.

…………………………………………………………………………………….

It was all too obvious. Galileo was forced to apologize publicly in 1633.

…………………………………………………………………………………….

…………………………………………………………………………………….
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NEWTON

…………………………………………………………………………………….

NEWTON

…………………………………………………………………………………….

…………………………………………………………………………………….

Un matin de 1690, à Cambridge.

…………………………………………………………………………………….

One morning in the year 1690, in Cambridge.

…………………………………………………………………………………….

…………………………………………………………………………………….

Maître ?

……….………………………………………………………………………….

Master ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Il ne répond pas …

…………………………………………………………………………………….

He is not answering …

…………………………………………………………………………………….

…………………………………………………………………………………….

Milord Newton. Hum …

…………………………………………………………………………………….

My lord Newton, hmmm …

…………………………………………………………………………………….

…………………………………………………………………………………….

Quoi encore ?

…………………………………………………………………………………….

What is it now ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Milord, votre commande …

…………………………………………………………………………………….

My lord, your order …

…………………………………………………………………………………….

…………………………………………………………………………………….

Et bien quoi, ma commande ?

…………………………………………………………………………………….

My order ? Of what ?

………………………………………………………………………………….

…………………………………………………………………………………….

Du sel mercurique, du soufre, de l’aquafortis, de la céruse …

…………………………………………………………………………………….

Of mercury salt, sulphur, aqua fortis, ceruse …

…………………………………………………………………………………….

…………………………………………………………………………………….

Peste ! Allez me quérir ces drogues, c’est tout !

…………………………………………………………………………………….

Good gracious ! Just go and get these drugs, that’s all !

…………………………………………………………………………………….

…………………………………………………………………………………….
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Quoi, vous ne saviez pas que Milord Newton, l’éminence scientifique de son temps, pratiquait l’alchimie ?

…………………………………………………………………………………….

What ? Didn’t you know that Lord Newton, the most eminent scientist of his times, used to practice alchemy ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Voyons … le grimoire disait : une once de rognures d’ongles, un spouçon de vinaigre …

…………………………………………………………………………………….

Let’s see … the book of magic spells says : one once of nail trimmings, a pinch of vinegar.

…………………………………………………………………………………….

…………………………………………………………………………………….

Qu’est-ce qu’il fabrique ?

…………………………………………………………………………………….

What is he doing ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Ah Ah Ah !.. je sens que j’approche … un jour je serai le maître du monde !

…………………………………………………………………………………….

Ah Ah Ah ! I think that I am getting to it ... one day I will rule the world !

………………………………………………………………………………….

…………………………………………………………………………………….

Ouah !.. quelle odeur !

…………………………………………………………………………………….

Yuk !.. what a disgusting smell !

…………………………………………………………………………………….

…………………………………………………………………………………….

Anselme !

…………………………………………………………………………………….

Anselme !

…………………………………………………………………………………….

…………………………………………………………………………………….

Je vous ai vu hier avec la voisine …

…………………………………………………………………………………….

I saw you with the neighbor yesterday …

…………………………………………………………………………………….

…………………………………………………………………………………….

Cette fille outrageusement décolletée.

…………………………………………………………………………………….

This girl wearing an outrageously low-cut-dress.

…………………………………………………………………………………….

…………………………………………………………………………………….

Que cela ne se reproduise plus !

…………………………………………………………………………………….

Don’t let that happen again !

…………………………………………………………………………………….

…………………………………………………………………………………….

Oui, maître …

…………………………………………………………………………………….

Yes Master …

…………………………………………………………………………………….

…………………………………………………………………………………….

Nous vivons dans un monde saisi par la luxure.

…………………………………………………………………………………….

We are living in a lust-taken world.

…………………………………………………………………………………….

…………………………………………………………………………………….
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My goodness, quand je pense à ce qu’écrit cet âne bâté de Leibniz, qu’il n’y a pas d’ESPACE ABSOLU.

…………………………………………………………………………………….

My goodness, when I think about what Leibniz, this stupid ass, has written, that there is no such thing as ABSOLUTE SPACE.

…………………………………………………………………………………….

…………………………………………………………………………………….

Anselme, allez me quérir une pinthe d’eau.

…………………………………………………………………………………….

Anselme, go and get me a pint of water.

…………………………………………………………………………………….

…………………………………………………………………………………….

Une pinthe d’eau … un seau, Milord ?

…………………………………………………………………………………….

A pint of water … a bucket, my Lord ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Je pends ce seau à une corde, à laquelle je donne un forte torsion.

…………………………………………………………………………………….

I hang this bucket with a rope, and then I give it a good torsion.

…………………………………………………………………………………….

…………………………………………………………………………………….

Puis je lâche le tout … dans un premier temps, le sceau tourne, mais pas l’eau. Sa surface reste plane.

…………………………………………………………………………………….

Then I let it go … in the first few moments, the bucket turns but the water inside doesn’t. Its surface remains undisturbed.

…………………………………………………………………………………….

…………………………………………………………………………………….

Puis, du fait du frottement, l’eau est entraînée. Alors la FORCE CENTRIFUGE creuse sa surface.

…………………………………………………………………………………….

Then, due to the friction, the water gets moving. And then the CENTRIFUGAL FORCE creates a trough on the water surface.

…………………………………………………………………………………….

…………………………………………………………………………………….

Regardez maintenant, je bloque le seau. L’eau, par INERTIE, continue à tourner. Sa surface reste creusée. Vous comprenez ?

…………………………………………………………………………………….

Watch now, I stop the bucket. The water continues to turn, due to INERTIA. On its surface, the trough is still there. Do you understand ?

…………………………………………………………………………………….

…………………………………………………………………………………….
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Rien du tout, maître.

…………………………………………………………………………………….

Nothing at all, Master.

………………………………………………………………………………….

…………………………………………………………………………………….

Quadruple imbécile ! C’est pourtant clair ! Cela démontre qu’il existe un CONTENANT UNIVERSEL, un ESPACE ABSOLU. C’est cet espace, celui des étoiles du ciel, qui contient cet eau, et non ce seau.

…………………………………………………………………………………….

You are four times more stupid than I thought ! It’s so obvious ! This explains that there is a UNIVERSAL CONTAINER, an ABSOLUTE SPACE. It is this space, the same which holds the stars, that holds this water and not this bucket.

…………………………………………………………………………………….

…………………………………………………………………………………….

La FORCE CENTRIFUGE ne s’exerce, comme vous avez pu le voir, que lorsque cette eau tourne PAR RAPPORT A CET ESPACE ABSOLU. Leibniz n’est qu’un âne galeux, et je vais lui écrire.

…………………………………………………………………………………….

The CENTRIFUGAL FORCE does not act, as you have seen, unless the water turns WITH REFERENCE TO THIS ABSOLUTE SPACE. Leibniz is a mangy ass, and I am going to write to him.

…………………………………………………………………………………….

…………………………………………………………………………………….

Ouh là là, Leibniz ne va pas être content …

…………………………………………………………………………………….

Oh my, Leibniz is certainly not going to be happy with that …

…………………………………………………………………………………….

…………………………………………………………………………………….

Dieu, dans son infine sagesse, a placé les astres dans le VIDE, non dans un espace empli de tourbillons, comme l’écrit ce français, Monsieur Descartes, qui confond l’Univers avec une tasse de thé.

…………………………………………………………………………………….

God, with his infinite wisdom, has placed the stars in a VOID, and not in a space filled with whirlwinds, as is said by Descartes, the French philosopher, who in fact mistakes the universe for a cup of tea.

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais alors, entre les astres, il n’y a … RIEN ?

…………………………………………………………………………………….

Well then, between the stars, there is … NOTHING ?

…………………………………………………………………………………….

…………………………………………………………………………………….

C’est cela, il n’y a RIEN.

…………………………………………………………………………………….

That’s right, there is NOTHING !

…………………………………………………………………………………….

…………………………………………………………………………………….
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Rien … tiens, c’est vrai, j’ai inventé le RIEN.

…………………………………………………………………………………….

Nothing … hold on, that’s true, I have invented NOTHING.

…………………………………………………………………………………….

…………………………………………………………………………………….

Qu’il ne faut pas confondre avec le NÉANT.

…………………………………………………………………………………….

This is not to be confused with VOID.

…………………………………………………………………………………….

…………………………………………………………………………………….

Hmm … bien sûr.

…………………………………………………………………………………….

Hmm … of course.

…………………………………………………………………………………….

…………………………………………………………………………………….

Voyez, Anselme. La FORCE GRAVITATIONNELLE, qui varie comme l’inverse du carré de la distance, tient les astres liés les uns aux autres.

…………………………………………………………………………………….

Look, Anselme. The GRAVITATIONNAL FORCE, which varies inversely to the square of the distance, holds the stars to one another.

…………………………………………………………………………………….

…………………………………………………………………………………….

Force Centrifuge

Terre

Lune

Force Gravitationnelle

…………………………………………………………………………………….

Centrifugal Force

Earth

Moon

Gravitational Force

…………………………………………………………………………………….

…………………………………………………………………………………….

Par cette force, qui agit  IMMÉDIATEMENT et À DISTANCE, et qui s’oppose à la FORCE CENTRIFUGE, la Lune est retenue à la Terre.

…………………………………………………………………………………….

This force which acts IMMEDIATELY from a DISTANCE, and which opposes the CENTRIFUGAL FORCE, also holds the moon to the earth.

…………………………………………………………………………………….

…………………………………………………………………………………….

De même le Soleil tient toutes les planètes autour de lui.

…………………………………………………………………………………….

In the same way, the sun holds the planets around itself.

…………………………………………………………………………………….

…………………………………………………………………………………….

Ah, je suis génial, génial …

…………………………………………………………………………………….

Oh, I am indeed great, great …

…………………………………………………………………………………….

…………………………………………………………………………………….

et tous les autres ne sont que des imbéciles dont aucun n’accède à des intuitions essentielles.

…………………………………………………………………………………….

and all the others are nothing but dimwits, none of whom may rise to essential intuitions.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Ils osent me critiquer ! Mais je les écraserai, je les écraserai tous, tu m’entends, TOUS !

…………………………………………………………………………………….

And they dare to criticize me ! I will crush them, I will crush them all, do you hear me, ALL OF THEM !

…………………………………………………………………………………….

…………………………………………………………………………………….

Yes, Milord …

…………………………………………………………………………………….

Yes, my lord …

…………………………………………………………………………………….

…………………………………………………………………………………….

OUARK !

…………………………………………………………………………………….

QUACK !

…………………………………………………………………………………….

…………………………………………………………………………………….

Hmmm …

…………………………………………………………………………………….

Hmmm …

…………………………………………………………………………………….

…………………………………………………………………………………….

Et maintenant, va me quérir de la corne de vache pilée, vite !…

…………………………………………………………………………………….

And now go and fetch me some pounded horn of a cow. Fast !..

………………………………………………………………………………….

…………………………………………………………………………………….

Euh … yes milord…

…………………………………………………………………………………….

Eh !.. yes my lord.

…………………………………………………………………………………….

…………………………………………………………………………………….
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WILLIAM HERSCHEL & PIERRE SIMON DE LAPLACE

…………………………………………………………………………………….

WILLIAM HERSCHEL & PIERRE SIMON DE LAPLACE

…………………………………………………………………………………….

…………………………………………………………………………………….

Château de la Malmaison, en août 1802.

…………………………………………………………………………………….

Castle of la Malmaison, August 1802.

…………………………………………………………………………………….

…………………………………………………………………………………….

Alors, comment se porte monsieur de Lanturlu ?

…………………………………………………………………………………….

So, how are you feeling Mr. Lanturlu ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Toujours mieux dès que je suis en votre délicieuse compagnie, ma chère Sophie.

………………………………………………………………………………….

Always great, when I am in your joyous company, my dear Sophie.

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais, dites-moi, n’est-ce pas là-bas le baron de Laplace, en compagnie du Premier Consul ?

…………………………………………………………………………………….

But tell me, isn’t he the Baron of Laplace who is talking to the General ?

………………………………………………………………………………….

…………………………………………………………………………………….

Il semble bien, en effet …

…………………………………………………………………………………….

Yes indeed, it seems so …

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais, avec eux, quel est ce personnage avec un fort accent anglais ?

…………………………………………………………………………………….

But then, who is the person with a strong English accent ?

…………………………………………………………………………………….

…………………………………………………………………………………….

C’est l’astronome Herschel. Approchons-nous. Leur conversation doit être passionnante.

…………………………………………………………………………………….

It is Herschel the astronomer. Let’s go and meet him. It looks as if they are in the middle of a passionate conversation.
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Monsieur Herschel, Laplace m’a tout dit sur vous. Vous construisez des télescopes, vous avez calculé la distance de la Terre au Soleil. Mais, plus encore, vous avez découvert, paraît-il, d’autres mondes qui défient notre imagination.

…………………………………………………………………………………….

Mr. Herschel, I have been told everything about you. You make telescopes, you have calculated the distance between the earth and the sun. And even more, you have discovered other words beyond the reach of our imagination.

…………………………………………………………………………………….

…………………………………………………………………………………….

Monsieur le Premier Consul, il est vrai que l’Univers apparaît, dans nos instruments, plus vaste que nous ne le pensions. J’ai observé des UNIVERS-ÎLES, DES NÉBULEUSES FAITES DE MYRIADES D’ÉTOILES, dont la lumière a peut-être mis des millions d’années à nous parvenir.

…………………………………………………………………………………….

Yes General, it is true that the universe appears through our instruments, much larger than we’ve ever dreamt of. I have myself observed ISLAND-UNIVERS, NEBULAE FORMED OF MYRIAD OF STARS, the light of which takes millions of years to reach the earth.

…………………………………………………………………………………….

…………………………………………………………………………………….

Herschel a tellement boulversé notre vision du monde qu’on ne sait plus où pourrait être son centre. Les étoiles bougent, le Soleit bouge aussi. La Voie Lactée est un grand disque fait de légions d’étoiles, et qui tourne sur lui-même…

…………………………………………………………………………………….

Herschel has shaken our views about the world so much, that we cannot be sure anymore where its centre lies. The stars are in motion and so is the sun. The milky way is a rotating grand disk, made up of so many stars.

…………………………………………………………………………………….

…………………………………………………………………………………….

Bref,  LE MONDE CHANGE.

…………………………………………………………………………………….

In brief, THE WORLD IS CHANGING.

…………………………………………………………………………………….

…………………………………………………………………………………….

Je n’ai fait que découvrir les merveilles que le Créateur a laissé dans l’immensité de l’Univers.

…………………………………………………………………………………….

I have done nothing but discovering the marvels the creator left in the wastness of the universe.

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais, tout le monde sait que la personne qui a remis de l’ordre dans tout cela, qui a élucidé définitivement les derniers secrets des trajectoires des planètes, c’est le mathématicien Laplace qui a fait ces merveilleux calculs, si précis …

………………………………………………………………………………….

But, everyone knows that it is Mr. Laplace the mathematician who has thrown light on all this, who has clearly elucidated the latest secrets of planets orbits, who has drawn those marvelous, so precise calculations …

…………………………………………………………………………………….

…………………………………………………………………………………….
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A ce propos, Laplace, laissez-moi vous rappeler que Newton pensait que, lorsque les planètes quittaient leurs orbites, c’est Dieu qui les y replaçait. Qu’en pensez-vous ?

…………………………………………………………………………………….

By the way, Laplace, it remind’s me of Newton who had thought that, when planets leave their orbits, it was God who brings them back to their places. What do you think of that ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Je vous dirai, Monsieur le Premier Consul, que je n’ai pas eu besoin de cet hypothèse dans mes calculs.

…………………………………………………………………………………….

I would say, General, that I did no have to rely upon such hypothesis for my calculations.

…………………………………………………………………………………….

…………………………………………………………………………………….

Herschel et Laplace, un nouvau monde naît.

…………………………………………………………………………………….

Herschel and Laplace, it’s the beginning of a new world.

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais, quelque chose m’étonne chez ce monsieur Herschel.

…………………………………………………………………………………….

But there is something with Mr. Herschel that amazes me.

…………………………………………………………………………………….

…………………………………………………………………………………….

Et quoi donc, Premier Consul ?

………………………………………………………………………………….

And what is it, General ?

…………………………………………………………………………………….

…………………………………………………………………………………….
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Il a une vie paisible, il s’entend bien avec sa femme, son fils va poursuivre son œuvre et il n’a pas d’ennemis. Ça n’est pas normal.

…………………………………………………………………………………….

He leads a peaceful life, he gets along very well with his wife, his son is going to pursue his work and he doesn’t have enemies. It’s not normal.

…………………………………………………………………………………….

…………………………………………………………………………………….

Dans le monde scientifique, voilà qui est assez exceptionnel !

…………………………………………………………………………………….

In the world of Science, I would say it’s rather rare !

…………………………………………………………………………………….

…………………………………………………………………………………….

Oh, excusez-moi, voilà Joséphine !..

…………………………………………………………………………………….

Oh, excuse me, here comes Josephine …

…………………………………………………………………………………….

…………………………………………………………………………………….

Ainsi, mon cher Laplace, vous pensez que des mondes semblables au nôtre

peuvent exister autour des milliards de soleils de chaque galaxie.

…………………………………………………………………………………….

Thus, my dear Laplace, do you think that there are other worlds like ours, around the billions of suns of each galax ?.

…………………………………………………………………………………….

…………………………………………………………………………………….

Absolument

…………………………………………………………………………………….

Absolutely !

…………………………………………………………………………………….

…………………………………………………………………………………….

Il y a de la vie sur d’autres planètes avec chacune une histoire, des civilisations.

…………………………………………………………………………………….

Life surely exists on other planets, each with its own history and civizations.

…………………………………………………………………………………….

…………………………………………………………………………………….

44

Herschel avait découvert les aspects QUALITATIFS de l’astronomie moderne : existence des galaxies, mouvement des étoiles, structure de la Voie Lactée, mouvement du Soleil. Le siècle suivant apportera des MESURES précises, les premières.

…………………………………………………………………………………….

Herschel had discovered the QUALITATIVE aspects of modern astronomy : existence of galaxies, movements of stars, structure of the Milky Way, and the sun’s movement. The following century would bring the first precise FINDINGS.

…………………………………………………………………………………….

…………………………………………………………………………………….

CIEL !

…………………………………………………………………………………….

HEAVENS !

…………………………………………………………………………………….

…………………………………………………………………………………….

En faisant deux repérages précis d’une étoile de la constellation du Cygne, en août et en décembre par rapport au fond des étoiles lointaines (parallaxe), l’allemand BESSEL, en 1838, détermine sa distance : 11 années-lumière.

…………………………………………………………………………………….

Noting the two exact locations of a star in the Cygnus constellation, in August and in December against the background of the faraway stars (parallax), BESSEL, a German astronomer, found out in 1838 its distance from the earth : 11 light years.

…………………………………………………………………………………….

…………………………………………………………………………………….

Terre Août

Soleil

Terre Décembre

61 Cygni

Août

Décembre

…………………………………………………………………………………….

Earth August

Sun

Earth December

61 Cygni

August

December

…………………………………………………………………………………….

…………………………………………………………………………………….

La photographie permit ultérieurement de fixer les images célestes sur la pellicule, et aussi de collecter plus de lumière pendant de longues pauses nocturnes.

…………………………………………………………………………………….

Later on, photography made it possible to capture images of celestial bodies on a film and also, to gather more light during long night exposures.

…………………………………………………………………………………….

…………………………………………………………………………………….

Ne bougeons plus !

…………………………………………………………………………………….

Steady please !

…………………………………………………………………………………….

…………………………………………………………………………………….
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En 1912, Henrietta Leavitt

…………………………………………………………………………………….

In 1912, Henrietta Leavitt.

…………………………………………………………………………………….

…………………………………………………………………………………….

Les CÉPHÉIDES sont des étoiles dont l’éclat varie périodiquement. La mesure de leur distance, par la méthode de la parallaxe, n’est précise que jusqu’à quelques dizaines d’années-lumière. Mais elle montre, pour les Céphéides proches, que leur période est directement lièe à la puissance lumineuse qu’elles émettent. Plus elles émettent et plus leur période d’oscillation est longue.

…………………………………………………………………………………….

The CEPHEIDS are those stars which fluctuate in size and brightness. Finding  their distances by the parallax method, is precise only up to a few dozen light years. But she proves that, for the nearer cepheides, their distance is directly proportional to their luminous intensities. The more they emitt light, the longer their period of oscillation is.

………………………………………………………………………………….

…………………………………………………………………………………….

De sorte qu’en mesurant la quantité de lumière que je reçois d’une Céphéide et en évaluant, à partir de sa période, celle qu’elle est censée émettre, je peux calculer sa distance.

…………………………………………………………………………………….

So much so that, if I record the quantity of light received from a Cepheid and compare it to what it is supposed to emit based on its period, I can calculate its distance.

…………………………………………………………………………………….

…………………………………………………………………………………….

Je suis géniale.

…………………………………………………………………………………….

I am great !

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais beaucoup doutent encore de la nature extragalactique des fameuses nébuleuses spirales.

…………………………………………………………………………………….

But many still doubt the extragalactic nature of the famous spiral nebulae.

…………………………………………………………………………………….

…………………………………………………………………………………….

PALOMAR STORY

…………………………………………………………………………………….

PALOMAR STORY

…………………………………………………………………………………….

…………………………………………………………………………………….

En 1924, l’américain Edwin Hubble :

…………………………………………………………………………………….

In 1924, the American astronomer Edwin Hubble :

…………………………………………………………………………………….

…………………………………………………………………………………….

My good friend, l’affaire est réglée. Je viens de découvrir une magnifique céphéide dans la nébuleuse spirale d’Andromède. Celle-ci n’est donc pas intérieure à notre galaxie. J’évalue sa distance à deux millions d’années-lumière.

…………………………………………………………………………………….

My good friend, this problem is storted out. I have just discovered a magnificent Cepheid in Andromeda, the spiral nebula. It is thus not a part of our galaxy. I can say that its distance is about 2 million light years from earth.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Le télescope du Palomar « voit » jusqu’à dix milliards d’années-lumière. La cosmologie moderne allait trouver là un instrument d’investigation à la hauteur de ses ambitions.

…………………………………………………………………………………….

The Palomar telescope can « see » up to ten billion light years away. Modern cosmology was to found there a reseach instrument up to their ambitions.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Mais voici un autre épisode de cette quête inlassable. Depuis 1859, avec Kirchoff, on avait pris l’habitude de déterminer la nature caractéristique des corps émettant de la lumière en branchant un SPECTROSCOPE sur les télescopes.

…………………………………………………………………………………….

But here is one more episode to this tireless quest. Since 1859, thanks to Kircholl, the astronomical world had started using a SPECTROSCOPE mounted on a telescope to determine the characteristic nature of light emitting bodies.

…………………………………………………………………………………….

…………………………………………………………………………………….

SPECTRE CARACTÉRISTIQUE

PRISME

LUMIÈRE

ÉMETTEUR

Rouge

RAIES

Bleu

…………………………………………………………………………………….

CARACTERISTIC SPECTRUM

PRISM

LIGHT

TRANSMITTER

Red

LINES

Blue

…………………………………………………………………………………….

…………………………………………………………………………………….

Chaque atome, chaque molécule a un spectre bien défini.

…………………………………………………………………………………….

Every atom, every molecule has its well defined spectrum.

…………………………………………………………………………………….

…………………………………………………………………………………….

Source s’éloignant

Rouge

Bleu

…………………………………………………………………………………….

Moving away star

Red

Blue

…………………………………………………………………………………….

…………………………………………………………………………………….

Source se rapprochant

Rouge

Bleu

…………………………………………………………………………………….

Approaching source

Red

Blue

…………………………………………………………………………………….

…………………………………………………………………………………….

Si la source lumineuse est animée d’une vitesse d’éloignement ou de rapprochement, l’ensemble des raies du spectre subira une translation vers le rouge (RED SHIFT) ou vers le bleu. Ainsi l’analyse du spectre donne non seulement la nature chimique de l’émetteur, mais aussi sa vitesse par rapport à nous.

…………………………………………………………………………………….

If the light source is moving away from or towards the prism, the whole spectrum will be translated towards the red end (RED SHIFT) or a torwards the blue one. Thus, the analysis of the spectrum not only gives the chemical nature of the star, but also its speed with reference to us.

…………………………………………………………………………………….

…………………………………………………………………………………….

C’est l’effet DOPPLER-FIZEAU, qu’on a déjà évoqué dans l’album BIG BANG (BELIN).

…………………………………………………………………………………….

This is called the DOPPLER-FIZEAU effect. For more details refer to the BIG BANG album.

…………………………………………………………………………………….

…………………………………………………………………………………….
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En analysant les spectres en provenance de galaxies lointaines, Hubble et Humason découvrirent qu’ils présentaient un glissement vers le rouge, ou RED SHIFT. Ces galaxies nous fuyaient et ils montrèrent bientôt que cette vitesse de fuite était proportionnelle à leur distance par rapport à nous.

…………………………………………………………………………………….

Analyzing different spectrums of light coming from faraway galaxies, Hubble and Humason discovered that theY were deviated toward the red colour, or the RED SHIFTED. These galaxies were travelling away form us and their speed was proportional to their distance from the earth.

…………………………………………………………………………………….

…………………………………………………………………………………….

En toute logique, l’Univers devait être né d’une fantastique explosion initiale 

…………………………………………………………………………………….

It seems quite logical that the universe must have emerged from an explosion …

…………………………………………………………………………………….

…………………………………………………………………………………….

…….

LE BIG BANG

…………………………………………………………………………………….

THE BIG BANG

…………………………………………………………………………………….

…………………………………………………………………………………….

Elles nous fuient, Milton, elles nous fuient !..

…………………………………………………………………………………….

They are running away from us Milton, they are !

………………………………………………………………………………….

…………………………………………………………………………………….

Ne criez pas si fort, Edwin, elles ne peuvent pas vous entendre !

…………………………………………………………………………………….

Don’t shout so loudly Edwin, they cannot possibly hear you !

…………………………………………………………………………………….

…………………………………………………………………………………….
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Mais alors … TOUT l’Univers est INSTATIONNAIRE ?

…………………………………………………………………………………….

But then … the whole universe is NON-STATIONNARY ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Et cela, PERSONNE n’aurait osé l’imaginer jusqu’à cette découverte forfuite faite par Hubble.

…………………………………………………………………………………….

And this, NOBODY could have possibly guessed it until this accidental discovery by Hubble.

…………………………………………………………………………………….

…………………………………………………………………………………….

Jusqu’en 1572, personne n’avait songé une minute que les astres puissent ne pas être éternels.

…………………………………………………………………………………….

Until 1572, nobody would have believed for a minute that stars were may not have lasted for ever.

…………………………………………………………………………………….

…………………………………………………………………………………….

Jusqu’à ce que Tycho Brahé observe une SUPERNOVA, c’est-à-dire la mort violente d’une étoile.

…………………………………………………………………………………….

Until the time when Tycho Brahe observed a SUPERNOVA, the violent end of a star.

…………………………………………………………………………………….

…………………………………………………………………………………….

En 1810, Herschel s’interrogeait déjà sur leurs moyens d’existence.

…………………………………………………………………………………….

In 1810, Herschel was already thinking about their means of existence.

………………………………………………………………………………….

…………………………………………………………………………………….

Comment produisent-elles leur lumière, avec quelle énergie ? Est-ce par la combustion du charbon ?

…………………………………………………………………………………….

How do stars produce their own light ? Where do they get their energy from ? Is it due to carbon combustion ?

…………………………………………………………………………………….

…………………………………………………………………………………….
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En 1938, Hans Bethe, au Danemark.

…………………………………………………………………………………….

In 1938, Hans Bethe, in Denmark.

…………………………………………………………………………………….

…………………………………………………………………………………….

Chérie, tu vois toutes ces étoiles …

…………………………………………………………………………………….

My dear, do you see all these stars ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Oui, et alors ?

…………………………………………………………………………………….

Yes I do.Wat about them ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Eh bien, je suis le seul homme à savoir pourquoi elles brillent.

…………………………………………………………………………………….

Well, I am the only person who knows why they shine.

…………………………………………………………………………………….

…………………………………………………………………………………….

Tu ferais mieux de t’occuper de ta carrière, au lieu de rêver à toutes ces sottises !

…………………………………………………………………………………….

You would better be concentrating on your career, rather than dreaming about such silly things !

…………………………………………………………………………………….

…………………………………………………………………………………….

Bethe venait de découvrir que les étoiles fonctionnaient comme des bombes thermonucléaires.

…………………………………………………………………………………….

Bethe had just discovered that stars functioned just like thermonuclear bombs.

…………………………………………………………………………………….

…………………………………………………………………………………….

Quoi ? Qu’est-ce que j’ai dit ?

…………………………………………………………………………………….

Well ? What did I say ?

…………………………………………………………………………………….

…………………………………………………………………………………….

A l’Université de Louvain, l’abbé Lemaître, éminent mathématicien :

…………………………………………………………………………………….

At the University of Louvain, priest Lemaître, an eminent mathematician :

…………………………………………………………………………………….

…………………………………………………………………………………….

Si l’Univers est en EXPANSION, alors c’est qu’il y a très longtemps il se trouvait concentré en un ATOME PRIMITIF, extrêmement chaud et dense, qui correspond à l’époque de la CRÉATION.

…………………………………………………………………………………….

If the universe is EXPANDING, then long ago it must have been concentrated in a PRIMITIVE ATOM, immensly hot and dense, which corresponds to the era of CREATION.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Mais alors ? la BIBLE reprend du poil de la bête !..

…………………………………………………………………………………….

But then ? The BIBLE is regaining momentum !..

…………………………………………………………………………………….

…………………………………………………………………………………….

Il faut seulement retoucher les dates. Cela situerait la Genèse il y a douze ou quinze milliard d’années.

…………………………………………………………………………………….

You just need to amend the dates. This would locate the Genesis twelve or fifteen billions years ago.

…………………………………………………………………………………….

…………………………………………………………………………………….

De l’autre côté de la Manche, à Cambridge, Fred Hoyle combat cette hypothèse farouchement. Selon lui, l’Univers s’enrichit sans cesse de nouveaux atomes par un phénoméne de CRÉATION CONTINUE.

…………………………………………………………………………………….

On the other side of the English Channel, in Cambridge, Fred Hoyle fiercely opposes this theory. According to him the universe grew continuously, with new atoms arising due to the phenomena of CONTINUOUS CREATION.

…………………………………………………………………………………….

…………………………………………………………………………………….

En somme, Hoyle fait tout pour lutter contre ce retour en force de la théologie dans la science.

…………………………………………………………………………………….

To sum up, Hoyle does everything he can to fight against the stronghold of theology over the domain of science.

…………………………………………………………………………………….

…………………………………………………………………………………….

Une église contre une autre …

…………………………………………………………………………………….

One church against another one ...

…………………………………………………………………………………….
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LES QUASARS

Observatoire de Pasadena (USA) 1960

Le professeur Jesse Greenstein reçoit l’étudiant Thomas Mattews

…………………………………………………………………………………….

THE QUASARS

Observatory of Pasadena (USA) 1960

Professor Jesse Greenstein receives student Thomas Matthews.

…………………………………………………………………………………….

…………………………………………………………………………………….

Qu’est-ce que cela ?

…………………………………………………………………………………….

What is this ?

…………………………………………………………………………………….

…………………………………………………………………………………….

… jamais vu un spectre pareil !..

…………………………………………………………………………………….

… never seen such a spectrum !..

…………………………………………………………………………………….

…………………………………………………………………………………….

Un spectre tout à fait étonnant, ne trouvez-vous pas, Thomas …

…………………………………………………………………………………….

An astonishing spectrum indeed, don’t you think so Thomas …

…………………………………………………………………………………….

…………………………………………………………………………………….

Il ya six raies bizarres, complètement dans le rouge. Et ça vient d’une étoile tout à fait minable …

…………………………………………………………………………………….

There are six strange lines, completely in the red zone. And this comes from a very shabby looking star …

…………………………………………………………………………………….

…………………………………………………………………………………….
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Cela fait un paquet d’années que j’analyse des spectres. Aucun corps n’émet comme cela !

…………………………………………………………………………………….

I have been analyzing spectrums for years now. No star emits light like this !

…………………………………………………………………………………….

…………………………………………………………………………………….

Comme c’est complètement dans le rouge, si c’était l’effet Doppler ? par exemple de l’hydrogène avec une vitesse de fuite énorme ?

…………………………………………………………………………………….

As it is completely in the red zone, could it be the Doppler effect ? for example, hydrogen moving away at a tremendous speed ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Thomas ! S’il avait une telle vitesse de fuite, il serait alors très loin, selon la loi de Hubble, qui dit que cette vitesse est proportionnelle à la distance. Si cela était, cette poussière minuscule 50 000 fois plus petite que la Voie Lactée, émettrait 100 fois plus d’énergie qu’elle !

…………………………………………………………………………………….

Thomas, according to Hubble’s law, the speed is proportional to the distance. So, if this star had such a terrific speed, it would definitely be far away. And in this case, this minute particle which is 50,000 times smaller than the Milky Way, would emit 100 times more energy.

…………………………………………………………………………………….

…………………………………………………………………………………….

Vous pouvez disposer …

…………………………………………………………………………………….

You may leave …

…………………………………………………………………………………….

…………………………………………………………………………………….

Moi, pour ce que j’en disais …

…………………………………………………………………………………….

Well, if you say so …

…………………………………………………………………………………….

…………………………………………………………………………………….

Que connaît-il à la spectroscopie ? Il est radioastronome.

…………………………………………………………………………………….

What does he know about spectroscopy ? He is a radio astronomer.

…………………………………………………………………………………….

…………………………………………………………………………………….
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UN AN PLUS TARD

Maarten Schmidt :

…………………………………………………………………………………….

ONE YEAR LATER

Maarten Schmidt :

…………………………………………………………………………………….

…………………………………………………………………………………….

Hey, Jesse, tu vois ce spectre d’un de ces objets bizarres, « quasi stellaires », ces QUASARS, détectés il y a un an.

…………………………………………………………………………………….

Hey, Jesse, look at this spectrum emitted by these strange, « quasi stellar » objects, these QUASARS which were detected one year back

…………………………………………………………………………………….

…………………………………………………………………………………….

Oui, Maarten.

…………………………………………………………………………………….

Yes, Maarten.

…………………………………………………………………………………….

…………………………………………………………………………………….

Il est d’un calme ce hollandais …

…………………………………………………………………………………….

This Dutchman is so calm …

…………………………………………………………………………………….

…………………………………………………………………………………….

Tu vois ce spectre de l’hydrogène ?

…………………………………………………………………………………….

Do you see this hydrogen spectrum ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Tu superposes et tu fais glisser vers le rouge.

…………………………………………………………………………………….

You superimpose it and slide it towards the red.

…………………………………………………………………………………….

…………………………………………………………………………………….

Ils sont IDENTIQUES.

…………………………………………………………………………………….

They are now IDENTICAL.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Jesse, c’est le plus beau jour de ma vie.

…………………………………………………………………………………….

Jesse, this is the most wonderful day in my life.

…………………………………………………………………………………….

…………………………………………………………………………………….

Cet objet est à deux milliards d’années-lumière et nous fuit à 47 000 kilomètres par seconde.

…………………………………………………………………………………….

This object is two billion light year away and is fleeing us at 47,000 kilometres per second.

…………………………………………………………………………………….

…………………………………………………………………………………….

Et en étant à peine plus gros qu’une étoile, il émet plus d’énergie qu’une galaxie toute entière.

…………………………………………………………………………………….

And being hardly any bigger than a star, it emits more energy than a whole galaxy.

…………………………………………………………………………………….

…………………………………………………………………………………….

Comment sais-tu cela ?

…………………………………………………………………………………….

How do you know that ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Oh, rien …

…………………………………………………………………………………….

Oh, nothing …

…………………………………………………………………………………….

…………………………………………………………………………………….

LE RAYONNEMENT FOSSILE

En 1964, dans le New Jersey

…………………………………………………………………………………….

THE FOSSIL RADIATION

In 1964, somewhere in New Jersey

…………………………………………………………………………………….

…………………………………………………………………………………….

Alors, les gars ? Vous avez pu éliminer le parasite radio ?

…………………………………………………………………………………….

So guys ? Have you been able to eliminate this radio parasite ?

…………………………………………………………………………………….

…………………………………………………………………………………….
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Rien à faire ! Penzias a bouché toutes les fissures avec du ruban adhésif.

…………………………………………………………………………………….

Nothing can be done ! Penzias has blocked all the cracks with adhesive tape.

…………………………………………………………………………………….

…………………………………………………………………………………….

Ça ne pouvait pas être les … trucs des pigeons ?

…………………………………………………………………………………….

Those cannot be simply … pigeon things ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Non, non. Wilson a tout nettoyé. Aucun changement. On a toujours ce fichu parasite radio. Et le plus curieux c’est que c’est ISOTROPE : il en arrive autant de toutes les directions du Cosmos.

…………………………………………………………………………………….

No, no. Wilson cleaned it all. Still the same. We still have this useless radio parasite. And what is really strange, is that it’s ISOTROPE.

…………………………………………………………………………………….

…………………………………………………………………………………….

Il n’y a donc pas de source émettrice quelque part.

…………………………………………………………………………………….

Then, it’s not that the transmitting element is in some particular place.

…………………………………………………………………………………….

…………………………………………………………………………………….

Je vous ai amené ce gars, Dicke, de Princeton, qui a une idée sur l’origine de ce parasite.

…………………………………………………………………………………….

I have sent Dick, from Princeton, who has some idea about the origin of this parasite.

…………………………………………………………………………………….

…………………………………………………………………………………….

C’est bien ça !..

…………………………………………………………………………………….

That’s it indeed !

…………………………………………………………………………………….

…………………………………………………………………………………….

C’est bien ça, QUOI ?

…………………………………………………………………………………….

That’s it indeed WHAT ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Ce que vous captez, c’est la « cendre » du BIG BANG, le reste fossile du formidable rayonnement primitif.

…………………………………………………………………………………….

What you are picking up, is the « ash » from the BIG BANG, fossil remains of the incredible primitive radiation.

…………………………………………………………………………………….

…………………………………………………………………………………….

Apparemment oui …

…………………………………………………………………………………….

Apparently this is right …

…………………………………………………………………………………….

…………………………………………………………………………………….
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MAIS OÙ EST PASSÉE L’ANTIMATIÉRE ?

…………………………………………………………………………………….

BUT WHERE HAS THE ANTI-MATTER GONE ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Dans ce magnifique tour de passe-passe nommé BIG BANG, il subsiste un dilemme embarassant. A partir du rayonnement primitif, matière et antimatière se créent. L’Univers se refroidissant, c’est l’hécatombe. Particules et antiparticules s’annihilent. Il en restera UNE SUR UN MILLIARD (*).

…………………………………………………………………………………….

In this magnificent « tour de passe-passe » called the BIG BANG, there lies an embarrassing dilemna. From the primitive radiation, both matter and anti-matter were created. When the universe cooled down, it was an Hecatomb. Particles and anti-particles annihilated each other. Only ONE OUT OF A BILLION remained. (*)

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais, d’après le calcul RIEN n’aurait dû subsister.

…………………………………………………………………………………….

But, according to calculations, NOTHING could have possibly remained.

…………………………………………………………………………………….

…………………………………………………………………………………….

ABSOLUMENT RIEN.

…………………………………………………………………………………….

ABSOLUTELY NOTHING.

…………………………………………………………………………………….

…………………………………………………………………………………….

Alors, où est l’ANTIMATIÈRE ?

…………………………………………………………………………………….

Well then, where is the ANTI-MATTER ?

…………………………………………………………………………………….

…………………………………………………………………………………….

La séparation s’est-elle faite au niveau des galaxies ?

…………………………………………………………………………………….

Did the separation occurred at the level of galaxies ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Ou des AMAS DE GALAXIES ?

…………………………………………………………………………………….

Or at the level of GALAXY CLUSTERS ?

…………………………………………………………………………………….

…………………………………………………………………………………….

(*) Voir BIG BANG, même auteur.

…………………………………………………………………………………….

(*) See BIG BANG, same author.

…………………………………………………………………………………….

…………………………………………………………………………………….
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JEAN-MARIE SOURIAU, professeur à l’Université de Provence, pense que l’Univers s’est scindé en deux moitiés.

…………………………………………………………………………………….

JEAN-MARIE SOURIAU, professor at the University of Provence, think that the universe is split into two halves.

…………………………………………………………………………………….

…………………………………………………………………………………….

Ci-contre une image en 2 dimensions.

…………………………………………………………………………………….

Here’s a picture in two dimensions.

…………………………………………………………………………………….

…………………………………………………………………………………….

Un univers FINI, FERMÉ SUR LUI-MÊME. Une sorte d’hypersphère À TROIS DIMENSIONS (*) où la matière occupe un hémisphère et l’antimatière l’autre.

…………………………………………………………………………………….

A universe COMPLETE, CLOSED IN ITSELF. A kind of a THREE DIMENSIONAL (*) hypersphera in which matter occupies one half and anti-matter the other half. 

…………………………………………………………………………………….

…………………………………………………………………………………….

MATIÈRE

ANTIMATIÈRE

…………………………………………………………………………………….

MATTER

ANTI-MATTER

…………………………………………………………………………………….

…………………………………………………………………………………….

À la frontière ont lieu des ANNIHILATIONS MATIÈRE-ANTIMATIÈRE conduisant à un NO MATTER’S LAND.

…………………………………………………………………………………….

MATTER-ANTIMATTER ANNHILATIONS occur on the border, which leads to a NO MATTER’S LAND.

…………………………………………………………………………………….

…………………………………………………………………………………….

Nous sommes quelque part, ici, dans le demi-Univers de la matière.

…………………………………………………………………………………….

We are somewhere here, in the matter half of the universe.

…………………………………………………………………………………….

…………………………………………………………………………………….

PÔLE

…………………………………………………………………………………….

POLE

…………………………………………………………………………………….

…………………………………………………………………………………….

Et cette calotte, centrée sur la Terre, représente le champ d’observation des plus puissants télescopes du monde, qui détectent des QUASARS à quinze milliards d’années-lumière.

…………………………………………………………………………………….

And this canopy, centered above the earth, represents the field of observation from the world most powerful telescopes which detect QUASARS coming from fifteen billion light years away :

…………………………………………………………………………………….

…………………………………………………………………………………….

Et qu’est-ce qu’on observe à ces distances-là ?

…………………………………………………………………………………….

And what do you observe at those distances ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Essentiellement les QUASARS.

…………………………………………………………………………………….

Mainly QUASARS.

…………………………………………………………………………………….

…………………………………………………………………………………….

Et, comme vous pouvez le voir, une portion de la frontière du NO MATTER’S – LAND serait observable, de même que les anti-quasars qui seraient au-delà.

…………………………………………………………………………………….

And as you can see, one portion of the NO MATTER’S LAND border would be in reach of observation, as well as the anti-quasars that lie beyond. 

…………………………………………………………………………………….

…………………………………………………………………………………….

(*) Voir le GÈOMÈTRICON

…………………………………………………………………………………….

(*) See also GEOMETRICON

…………………………………………………………………………………….

…………………………………………………………………………………….
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Et alors ?

…………………………………………………………………………………….

So what ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Quand on observe en direction d’OPHIUCUS (le serpent), dans le SAGITTAIRE, on constate qu’à partir de quinze milliards d’années-lumière, les quasars disparaissent, pour réapparaitre 400 millions d’années-lumière plus loin.

…………………………………………………………………………………….

When we observe in the direction of OPHIUCUS (the snake), in SAGGITARIUS, the quasars disappear from a distance of fifteen billion light years, then reappear after a further 400 million light years.

…………………………………………………………………………………….

…………………………………………………………………………………….

D’après SOURIAU, ce manque traduit l’existence de cette couche équatoriale, vidée par les annihilations et épaisse d’un demi-milliard d’années-lumière.

………………………………………………………………………………….

According to SOURIAU, this absence of quasars means that this equatorial layer exists, emptied by the annhilations and half a billion light years thick.

…………………………………………………………………………………….

…………………………………………………………………………………….

Et, au delà, ce qu’on observerait, ce seraient des ANTIQUASARS, fait d’antimatière.

…………………………………………………………………………………….

And beyond, what we might observe would be the ANTI-QUASARS, made up of anti-matter.

…………………………………………………………………………………….

…………………………………………………………………………………….

Le plus lointain quasar, ou antiquasar, observé est localisé à quelques quinze milliards d’années-lumière.

…………………………………………………………………………………….

The furthest quasar, or anti-quasar,  that was observed is located some fifteen billion light years away.

…………………………………………………………………………………….

…………………………………………………………………………………….

SOURIAU évalue le PÉRIMÈTRE de cet univers à 60 MILLIARDS d’années-lumière.

…………………………………………………………………………………….

SOURIAU finds the PERIMETRE of this particular universe as 60 BILLION light years.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Ce qui fait qu’on observerait avec les moyens actuels la MOITIÉ de l’Univers existant.

…………………………………………………………………………………….

This means that, with the present techniques, we would observe one HALF of the existing universe.

…………………………………………………………………………………….

…………………………………………………………………………………….

Si je comprends bien, ce modèle d’Univers a DEUX PÔLES : un pour la matière et un pour l’antimatière. Ils sont antipodaux. Ce qui veut dire, en trois dimensions, que les directions en question sont opposées.

…………………………………………………………………………………….

If I am not mistaken, this model of a universe has TWO POLES : one for the matter and the other one for the anti-matter. These are the two antipodes. This would mean in a three dimensional space, that the directions in question are opposite each other.

…………………………………………………………………………………….

…………………………………………………………………………………….

Au début du siècle, on avait laborieusement débarassé l’Univers de tout centre. Si ce modèle décrit la réalité, nous en avons deux. Et, que trouverons-nous alors en ces deux points ?

…………………………………………………………………………………….

In the beginning of the century, we had, with great difficulty, got rid of the concept of a centre for the universe. If that model represents the reality, we would then have two. And what do you think we would find at these two points ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Ce ne peut être qu’OHRMAZD et ARHIMAN (*).

…………………………………………………………………………………….

Oh ! Those can only be AHURA MAZDA and ARHIMAN. (*)

…………………………………………………………………………………….

…………………………………………………………………………………….

Et la bande équatoriale serait … MITHRA ?

…………………………………………………………………………………….

And the equatorial band would then be  … MITHRA ?

…………………………………………………………………………………….

…………………………………………………………………………………….

En dépouillant les données astronomiques, SOURIAU trouve aussi que l’Univers est FEUILLETÉ COMME UN PÂTE. En deux dimensions, ceci donnerait une accumulation selon des parallèles. Les axes des galaxies pointeraient, grosso modo, vers l’axe polaire.

…………………………………………………………………………………….

After scrutinizing the astronomical data, SOURIAU also discovered that the universe is FLAKY LIKE A PASTE. In two dimensions this would look like an accumulation of parallels. The axis of the galaxies would roughly point to the polar axis.

…………………………………………………………………………………….

…………………………………………………………………………………….

En fait, ce feuilletage se manifeste au niveau des grands halos plats des galaxies, récemment découverts. Les axes des parties centrales gardant des orientations tout à fait quelconques.

…………………………………………………………………………………….

In fact, this layering is observable at the level of the galaxies large flats halos, recently discovered. The axis of the central parts maintaining completely random orientations.

………………………………………………………………………………….

…………………………………………………………………………………….

(*) De fait, les directions polaires, calculées par SOURIAU, sont assez voisines de celles de la cosmologie perse.

…………………………………………………………………………………….

(*) Indeed, the polar directions, calculated by SOURIAU, are almost similar to those found in Persion cosmology.

…………………………………………………………………………………….

…………………………………………………………………………………….
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BURP !

…………………………………………………………………………………….

BURP !

…………………………………………………………………………………….

…………………………………………………………………………………….

Ouh là là, ces cerises à l’eau-de-vie …

…………………………………………………………………………………….

Oohh, those cherries in brandy …

…………………………………………………………………………………….

…………………………………………………………………………………….

UNIVERS JUMEAUX

…………………………………………………………………………………….

THE TWIN UNIVERSE

…………………………………………………………………………………….

…………………………………………………………………………………….

Après l’effondrement de sa théorie de la création continue, voici Fred Hoyle chevauchant une nouvelle idée :

…………………………………………………………………………………….

After the collapse of his continuous creation theory, here comes Fred Hoyle ridding a new idea :

…………………………………………………………………………………….

…………………………………………………………………………………….

L’univers de matière, que nous connaissons, ne constitue qu’une MOITIÉ DU RÉEL. L’autre moitié, l’Univers d’antimatière, est à situer dans un UNIVERS JUMEAU du nôtre. Au moment du BIG BANG, ces deux univers se sont séparés et sont partis vivre leur vie. Mais leur FLÈCHES DU TEMPS sont OPPOSÉES : Le futur de l’un est le passé de l’autre, et vice-versa.

…………………………………………………………………………………….

The universe of matter, as we know it, constitutes just ONE HALF OF REALITY. The other half, that is the universe of anti-matter, is situated in a TWIN UNIVERSE. On the occurrence of BIG BANG, these two universes were separated from each other and went for independant existences. But their DIRECTIONS OF TIME are OPPOSITE to one another. The future of one is the past of the other, and vice-versa. 

…………………………………………………………………………………….

…………………………………………………………………………………….

Le contexte géométrique d’un tel modèle a quelque chose d’assez déconcertant.

…………………………………………………………………………………….

The geometrical context of such a model has something very confusing.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Ces mondes pourraient être « en miroir » vis-à-vis de l’espace ET DU TEMPS. Ce qui apparaîtrait DEXTROGYRE dans un des univers, deviendrait LÉVOGYRE dans l’autre. Et le film des événements de l’un des univers ne serait que le film de l’autre, vu à l’envers, et à REBROUSSE – TEMPS :

…………………………………………………………………………………….

These two worlds could be « mirror images » of each other with reference to space AND TIME. What appears to be DEXTROGYRAL in one universe becomes LEVOGYROUS in the other one. And a chain of events in one universe is exactly the chain of events in the other, seen inversely and in REVERSE TIME.

…………………………………………………………………………………….

…………………………………………………………………………………….

Cette bande bilatère revêt deux fois le classique ruban de Möbius. Si celui-ci était un miroir, la bande serait … sa propre image !

…………………………………………………………………………………….

This bilateral band ? ? ? the classic Möbius band twice. If this was a mirror, the band would be … the image of itself !

…………………………………………………………………………………….

…………………………………………………………………………………….

Le BIG BANG serait le décollement de l’Univers, initialement collé sur cette surface de l’instant zéro, inorientable dans l’espace et le temps (un ruban de Möbius à quatre dimensions). Le face à face de deux régions d’Univers créerait cette apparence de gémellité.

…………………………………………………………………………………….

The BIG BANG would have caused the detachment of the universe, initially attached to this surface of zero time, not adjustable in space and time (the Möbius band has 4 dimensions). The face-to-face placing of the two regions of the universe would create this twinning appearance.

…………………………………………………………………………………….

…………………………………………………………………………………….

Et la matière ne serait que de la matière antipodale.

…………………………………………………………………………………….

And the anti-matter would be nothing but anti-podal matter.

…………………………………………………………………………………….

…………………………………………………………………………………….

MÖBIUS (MIROIR)

BANDE BILATÈRE

INSTANT ZERO

…………………………………………………………………………………….

MÖBIUS (MIROR)

BILATERAL BAND

INSTANT ZERO

…………………………………………………………………………………….

…………………………………………………………………………………….

Vite …

…………………………………………………………………………………….

Quick …

…………………………………………………………………………………….

…………………………………………………………………………………….
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LA VIE EXTRATERRESTRE

…………………………………………………………………………………….

EXTRA TERRESTRIAL LIFE

…………………………………………………………………………………….

…………………………………………………………………………………….

Tirésias, je ne crois plus au PÈRE NOËL.

…………………………………………………………………………………….

Tiresias, I don’t believe anymore in SANTA CLAUS.

…………………………………………………………………………………….

…………………………………………………………………………………….

Et pourquoi, Anselme ?

…………………………………………………………………………………….

And why so, Anselme ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Suis mon raisonnement. Depuis le début du siècle, on a compris qu’il n’existait qu’un NOMBRE LIMITÉ D’ÉLÉMENTS CHIMIQUES.

…………………………………………………………………………………….

Ok, here’s my argument. Since the beginning of the century, we understand that there exists a LIMITED NUMBER OF CHEMICAL ELEMENTS only.

…………………………………………………………………………………….

…………………………………………………………………………………….

Un peu plus d’une centaine d’atomes formant la TABLE DE MENDELEIEV.

…………………………………………………………………………………….

A little more than a hundred or so atoms constituing the MENDELEEV’S TABLE.

…………………………………………………………………………………….

…………………………………………………………………………………….

Avec ces cent atomes, on peut former des molécules variées. Celles qui sont basées sur l’atome de CARBONE sont particulières.

…………………………………………………………………………………….

With these hundred atoms, we can form various different molecules. Those which are formed from CARBON atom are particular ones.

…………………………………………………………………………………….

…………………………………………………………………………………….

CH4

CO2

C2H2

SiO2

…………………………………………………………………………………….

CH4

CO2

C2H2

SiO2

…………………………………………………………………………………….

…………………………………………………………………………………….

Elles correspondent à des formules assez STABLES pour être VIABLES, mais pas trop, pour permettre des ÉCHANGES CHIMIQUES extrêmement variés. Le SILICIUM donne aussi de très nombreux composés. Mais ceux-ci sont TROP STABLES pour servir de base à la vie. Les plantes réalisent aisément la PHOTOSYNTHÈSE en décomposant le GAZ CARBONIQUE CO2. Elles seraient incapables d’agir sur le composé de Silicium équivalent : la SILICE SiO2, beaucoup trop stable.

…………………………………………………………………………………….

They correspond to formulas which are STABLE enough to be VIABLE, but not too stable as to allow extremely different CHEMICAL EXCHANGES. SILICON also leads to many different compounds. But these are TOO STABLE to serve as a basis for life. The plants easily carry on PHOTOSYNTHESIS, by decomposing CARBON DIOXIDE CO2. They would be inefficient in reacting with the equivalent Silicon compound : SILICA SiO2, much too stable.

…………………………………………………………………………………….

…………………………………………………………………………………….

La nature n’a pas une imagination infinie. De même que cent atomes suffisent à constituer les briques de la MATIÈRE, de même on retrouve, d’un bout à l’autre de notre galaxie, et sans doute dans toutes les galaxies de l’Univers, les MÊMES COMPOSÉS ORGANIQUES.

…………………………………………………………………………………….

Nature does not possess infinite imagination. Just as a hundred atoms are enough to constitute bricks of all MATTER, similarly we find, from one end of our galaxy to the other, and probably in all galaxies in the universe, the SAME ORGANIC COMPOUNDS.

…………………………………………………………………………………….

…………………………………………………………………………………….

Comme par exemple cette molécule d’alcool éthylique.

…………………………………………………………………………………….

Like for example, this molecule of ethyl alcohol.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Le Soleil est une étoile très banale dans notre galaxie, qui en comporte cent milliards et qui recèle sans doute des milliards de systèmes planétaires voisins du nôtre.

…………………………………………………………………………………….

Our sun is considered a very ordinary star in our galaxy which counts a hundred billions of these, and which probably harbour billions of planetary systems similar to ours.

…………………………………………………………………………………….

…………………………………………………………………………………….

Des calculs sur ordinateur ont montré qu’à partir de gaz et de poussières orbitant autour d’une étoile, un système planétaire tendait à se constituer, avec des grosses planètes à l’état quasi liquide à la périphérie, du type Saturne ou Jupiter, et des petites planètes solides près de l’étoile.

…………………………………………………………………………………….

Computer calculations have shown that it is from dust and gas around the star that a planetary system gets formed. The huge planets such as Jupiter or Saturn are in a semi-liquid state and lie at the periphery. The small, solid state planets are found closer to the sun.

…………………………………………………………………………………….

…………………………………………………………………………………….

De temps à autre, il se trouve une planète ayant une masse suffisamment importante pour pouvoir retenir une atmosphère. Par ailleurs, il faut qu’elle se situe dans l’étroite BANDE DE L’EAU LIQUIDE. En deça, l’eau est à l’état de VAPEUR : il fait TROP CHAUD pour que la vie naisse sans être « cuite ». Au delà, l’eau se fige en GLACE et les substances ne sont plus assez mobiles.

…………………………………………………………………………………….

Once in a while, is found a planet with a mass important enough to retain an atmosphere. In addition, such a planet has to be positioned in the narrow LIQUID WATER BAND. Short of, the water is in its VAPOR state : it is too HOT here for life to develop without being « cooked ». Further away, the water freezes into ICE and the substances loose adequate mobility.

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais, même avec ces contraintes, la VIE doit être un phénomène terriblement BANAL à travers l’Univers.

…………………………………………………………………………………….

But even under these constraints, LIFE must be an extremely COMMON phenomenon across the universe.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Il y a peut-être, d’après mes calculs, une étoile sur cent mille, dans notre galaxie, dont au moins une planète porte une VIE DÉVELOPPÉE et des ÊTRES INTELLIGENTS.

…………………………………………………………………………………….

According to my calculations, perhaps there is one star out of a hundred thousands, in our galaxy, having at least a planet that carries DEVELOPED LIFE and INTELLIGENT BEINGS.

…………………………………………………………………………………….

…………………………………………………………………………………….

Ça fait UN MILLION DE SYSTÈMES HABITÉS DANS LA GALAXIE !

…………………………………………………………………………………….

That would make ONE MILLION OF INHABITED SYSTEMS IN THE GALAXY !

…………………………………………………………………………………….

…………………………………………………………………………………….

Et peut être mille milliards d’êtres évolués par galaxie.

…………………………………………………………………………………….

And maybe a thousand billion evolved beings per galaxy.

…………………………………………………………………………………….

…………………………………………………………………………………….

Il peut y avoir des milliards de galaxies dans l’Univers connu. Ce qui ferait mille milliards de milliards de gars que le PÈRE NOËL devrait visiter en une seule nuit …

…………………………………………………………………………………….

There may be billions of galaxies in the known universe and that would make billions and billions of kids for SANTA CLAUS to visit in a one, single night …

…………………………………………………………………………………….

…………………………………………………………………………………….

Techniquement infaisable !

…………………………………………………………………………………….

Technically impossible !

…………………………………………………………………………………….

…………………………………………………………………………………….

C’est pour cette raison que je ne crois plus au Père Noël.

…………………………………………………………………………………….

This is why I don’t believe in Santa Claus anymore.

…………………………………………………………………………………….

…………………………………………………………………………………….
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CONTACTS ?

…………………………………………………………………………………….

CONTACTS ?

…………………………………………………………………………………….

…………………………………………………………………………………….

La sonde VOYAGER vient de passer l’orbite d’Uranus. Elle sort, après dix années de voyage, du SYSTÈME SOLAIRE.

…………………………………………………………………………………….

The probe VOYAGER has just crossed the orbit of Uranus. It has left the SOLAR SYSTEM behind after having traveled for 10 years.

…………………………………………………………………………………….

…………………………………………………………………………………….

La plus proche étoile est DIX MILLE FOIS PLUS LOIN ! Au train où elle va, elle l’atteindra dans cent mille ans …

…………………………………………………………………………………….

The nearest star is TEN THOUSAND TIMES THIS DISTANCE ! Considering the speed, it will take a hundred thousand years to reach this star …

…………………………………………………………………………………….

…………………………………………………………………………………….

Impossible, depuis ALBERT EINSTEIN, de dépasser cette fichue vitesse de la lumière de 300 000 km/s (*).

…………………………………………………………………………………….

Impossible, since ALBERT EINSTEIN, to exceed this damned light barrier of 300,000 km per second. (*)

…………………………………………………………………………………….

…………………………………………………………………………………….

Et à cette allure, on se traîne litérallement !

…………………………………………………………………………………….

And at such a speed, we would really drag ouselves !

…………………………………………………………………………………….

…………………………………………………………………………………….

En comptant l’accélération et la décélération, avec une fusée crachant des bombes à hydrogène, il faudrait compter 40 ANNÉES DE VOYAGE pour atteindre la plus proche étoile.

…………………………………………………………………………………….

Taking in account the acceleration and the deceleration, with the help of a rocket spitting hydrogen bombs, it would take about 40 YEARS OF TRAVEL to reach the nearest star.

…………………………………………………………………………………….

…………………………………………………………………………………….

Et qui nous dit qu’on y trouverait quelque chose d’intéressant ?!?

…………………………………………………………………………………….

And who would guarantee that we would find something interesting ?!?

…………………………………………………………………………………….

…………………………………………………………………………………….

Faire tout ce voyage pour rien !

…………………………………………………………………………………….

All this travelling for nothing !

…………………………………………………………………………………….

…………………………………………………………………………………….

(*) Voir TOUT EST RELATIF, même auteur.

…………………………………………………………………………………….

(*) See EVERYTHING IS RELATIVE, same author.

…………………………………………………………………………………….

…………………………………………………………………………………….
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UN SOIR D’AOÛT 1967

Anthony Hervish et Jocelyn Bell, au radiotélescope de Cambridge.

…………………………………………………………………………………….

ONE EVENING IN AUGUST 1967

Anthony Hervish and Jocelyn Bell, at the radiotelescope in Cambridge.

………………………………………………………………………………….

…………………………………………………………………………………….

SPRIOUITCH

SPRIOUITCH

SPRIOUITCH

………………………………………………………………………………….

SPRIOUITCH

SPRIOUITCH

SPRIOUITCH

…………………………………………………………………………………….

…………………………………………………………………………………….

Jocelyn, vous entendez cette émission de radio modulée ?

…………………………………………………………………………………….

Jocelyn, do you hear this modulated radio transmission ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Oui, Anthony, j’entends.

…………………………………………………………………………………….

Yes Anthony, I do hear it.

…………………………………………………………………………………….

…………………………………………………………………………………….

Jocelyn, « ils » nous parlent !

…………………………………………………………………………………….

Jocelyn, « they » are speaking to us.

…………………………………………………………………………………….

…………………………………………………………………………………….

Oui, Anthony, c’est merveilleux !

…………………………………………………………………………………….

Yes Anthony, this is great !

…………………………………………………………………………………….

…………………………………………………………………………………….

Fausse alerte. Cela n’était que l’émission radio d’un PULSAR (étoile à neutrons en rotation rapide) qui se comporte comme une sorte de phare radio.

…………………………………………………………………………………….

False alert. It was nothing but a radio emission of a PULSAR (neutron star rotating with a great speed) which behaves very much like a radio lighthouse.

…………………………………………………………………………………….

…………………………………………………………………………………….

Depuis, on continue d’écouter le ciel, de guetter un éventuel message.

…………………………………………………………………………………….

Since then, we have been listening to the signals from space, intently waiting for any possibilities of a message.

…………………………………………………………………………………….

…………………………………………………………………………………….

La Terre a aussi lancé de nombreux messages dans la nuit cosmique.

…………………………………………………………………………………….

The earth has also been sending many messages in the cosmic night.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Il y a plusieurs facteurs qui peuvent justifier cette absence de messages. Primo, à l’échelle des milliards d’années qui sont nécessaires au développement de la vie, la PHASE INTELLIGENTE n’est qu’un LAPS DE TEMPS INFIME. Et que dire du temps écoulé depuis la première émission radio capable de percer l’atmosphère terrestre (1934) !

…………………………………………………………………………………….

There are several factors that would answer this absence of messages. Primarily, taking into consideration the time frame of billions of years required for the development of life, THE INTELLIGENT PHASE is just a MINUSCULE LAPS OF TIME. And what about the time elapsed since the first radio emissions which were capable of piercing the earth’s atmosphere (1934) !

…………………………………………………………………………………….

…………………………………………………………………………………….

Notre civilisation a une probalitié élevée de s’auto-détruire dans quelques dizaines d’années tout au plus.

…………………………………………………………………………………….

Our civilization has a great probability of self destruction in a few dozen years.

…………………………………………………………………………………….

…………………………………………………………………………………….

Si tout le monde fait pareil, cette FENÊTRE DE COMMUNICABILITÉ, de moins d’un siècle, nous semble singulièrement étroite …

…………………………………………………………………………………….

If every civilazation operates the same way, this WINDOW OF COMMUNICATION, of less than a century, appears remarkably narrow.

…………………………………………………………………………………….

…………………………………………………………………………………….

Et les chances pour que deux civilisations planétaires soient en « EN PHASE » sont bien faibles.

…………………………………………………………………………………….

And the chance for two civilizations on different planets to be « IN PHASE » are real slight.

…………………………………………………………………………………….

…………………………………………………………………………………….

Autre idée : le recours aux ondes radio, limitées à la vitesse de la lumière, serait de brève durée. Un moyen plus rapide prenant le relai ? Ce qui expliquerait ce silence radio.

…………………………………………………………………………………….

Another idea : the use of radio waves limited to the speed of light, would not be durable. Would a faster mean take over ? This would explain that radio silence.

…………………………………………………………………………………….

…………………………………………………………………………………….

Depuis des générations, personne n’a vu aucun signal de fumée. Il n’y a personne derrière ces collines !

…………………………………………………………………………………….

For years and years, nobody has ever seen smoke signals. There just cannot be anybody behind those hills !

…………………………………………………………………………………….

…………………………………………………………………………………….
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ÉPILOGUE

…………………………………………………………………………………….

EPILOGUE

…………………………………………………………………………………….

…………………………………………………………………………………….

Cette histoire a été riche de rebondissements. Que nous réserve l’avenir ?

…………………………………………………………………………………….

This story was full of new developments. What actually awaits us in the future ?

…………………………………………………………………………………….

…………………………………………………………………………………….
Du moins ce qui nous en reste …

…………………………………………………………………………………….

At least for what is left of it …

…………………………………………………………………………………….

…………………………………………………………………………………….

Oh, les gars … c’est marrant !

…………………………………………………………………………………….

Eh, guys … that’s terrific !

…………………………………………………………………………………….

…………………………………………………………………………………….

En se fondant sur ce qu’il voyait et mesurait, l’homme, lentement, a intuité quelques aspects essentiels de la cosmologie.

…………………………………………………………………………………….

Relying upon the observations and the findings, the humans have an idea about some aspects of cosmology.

………………………………………………………………………………….

…………………………………………………………………………………….

La distance des étoiles, la taille des astres, le mouvement de la Terre. Puis cette respiration de tout l’Univers.

…………………………………………………………………………………….

The distances of the stars, their sizes, the movement of the earth. And then the respiration of this universe …

…………………………………………………………………………………….

…………………………………………………………………………………….

Eh, il y a un disque rougeâtre dans le ciel !?

…………………………………………………………………………………….

Hey, there’s this reddish disc in the sky !?

…………………………………………………………………………………….

…………………………………………………………………………………….

Quel spectacle ! C’est plus grand que la Lune !

…………………………………………………………………………………….

What a show ! It’s bigger than the moon !

…………………………………………………………………………………….

…………………………………………………………………………………….

Il y a sûrement des choses que nous n’imaginons pas, des aspects de l’Univers, de la Science, qui nous échappent totalement.

…………………………………………………………………………………….

There are surely things beyond our imagination. Some mysteries of the universe and science still remain unraveled.

…………………………………………………………………………………….

…………………………………………………………………………………….

Ou pire, nous crèvent les yeux !

…………………………………………………………………………………….

Or worse, they are as plain as the nose on our face !

…………………………………………………………………………………….

…………………………………………………………………………………….

Pfff !.. Quel démarrage en flèche et sans bruit !

…………………………………………………………………………………….

Pfff ! … What a shooting off, without a noise !

…………………………………………………………………………………….

…………………………………………………………………………………….
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J’avoue que l’astrophysique moderne apporte plus de problèmes qu’elle n’en résoud.

…………………………………………………………………………………….

I admit that modern astrophysics actually poses more problems than it is able to resolve.

…………………………………………………………………………………….

…………………………………………………………………………………….

J’en ai notés au hasard quelques-uns :

· Où est passée l’anti-matière née dans le BIG BANG ?

· D’où les quasars tirent-ils leur énergie ?

· Où « mènent » les trous noirs ?

…………………………………………………………………………………….

Here are few random ones :

· What happened to the anti-matter which was created following the BIG BANG ?

· Where do the quasars get their energy from ?

· Where are the black holes « leadingt to » ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Qu’est-ce qu’il y a ? Tirésias, qu’est-ce qu’il y a ?

…………………………………………………………………………………….

What’s wrong ? Tiresias, what’s wrong ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Vous semblez tout retourné.

…………………………………………………………………………………….

You look all shaken.

…………………………………………………………………………………….

…………………………………………………………………………………….

J’ai vu une étrange machine qui, après avoir stationné au-dessus du sol, est partie à des milliers de kilomètres à l’heure SANS BRUIT !

…………………………………………………………………………………….

I saw a strange machine which was stationned on the land and then left at a fantastic speed of several thousands of kilometres per hour. That too, WITHOUT MAKING A SOUND.

…………………………………………………………………………………….

…………………………………………………………………………………….

Sans bruit ? mais c’est absurde !

…………………………………………………………………………………….

No sound ? but that is absurd !

…………………………………………………………………………………….

…………………………………………………………………………………….

C’est un non-sens physique.

…………………………………………………………………………………….

This is utter nonsense.

…………………………………………………………………………………….

…………………………………………………………………………………….

Pourquoi ?

…………………………………………………………………………………….

Why ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Les progrès de la cosmologie ont toujours été étroitement liés à ceux de notre conception GÉOMÉTRIQUE de l’Univers. Il nous a fallu des milliers d’années pour abandonner l’idée d’un TEMPS ABSOLU identique pour tous les êtres.

…………………………………………………………………………………….

Progress in cosmology has always been related to the GEOMETRIC conception of our universe. It has taken thousands of years to abandon the concept of an ABSOLUTE TIME, identical to all beings.

…………………………………………………………………………………….

…………………………………………………………………………………….

Réfléchissez : les véhicules supersoniques créent nécessairement une ONDE DE CHOC. Si votre « machine » avait atteint une vitesse aussi élevée, vous auriez dû entendre le BANG. (*)

…………………………………………………………………………………….

Now give it a thought : the supersonic vehicles necessarily create a SHOCK WAVE. If the machine you are talking about reaches a speed as high as that, you would have heard the BANG. (*)

…………………………………………………………………………………….

…………………………………………………………………………………….

Or, vous me dites n’avoir rien entendu …

…………………………………………………………………………………….

Now, you’re telling me that you heard nothing …

…………………………………………………………………………………….

…………………………………………………………………………………….

Euh … c’est vrai !

…………………………………………………………………………………….

Well … that’s it !

…………………………………………………………………………………….

…………………………………………………………………………………….

(*) Voir LE MUR DU SILENCE, même auteur.

…………………………………………………………………………………….

(*) See THE SILENCE BARRIER, same author.

…………………………………………………………………………………….

…………………………………………………………………………………….
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Nous avons maintenant décidé, une fois pour toutes, que l’Univers n’avait que QUATRE DIMENSIONS (trois d’espace et une de temps) et que c’était un CONTINUUM. Ce sont des choses que nous ne remettons pas en question, jamais …

…………………………………………………………………………………….

We have now decided once and for all that the universe has only FOUR DIMENSIONS (three spatial, one of time) and that it is a CONTINUUM. These are the facts never to be questioned, never ever …

…………………………………………………………………………………….

…………………………………………………………………………………….

Nous nous accrochons à nos modèles comme à des bouées, sous prétexte qu’ils « rendent bien des services ».

…………………………………………………………………………………….

Even we cling to our models as one clings for safety to a lifebuoy, under the pretext that they provide the best services.

…………………………………………………………………………………….

…………………………………………………………………………………….

Est-ce que vous n’auriez pas ces temps-ci mangé … je ne sais pas … une salade hallucinogène ?

…………………………………………………………………………………….

Would you have recently eaten … I don’t know … a hallucinogenic lettuce ?

………………………………………………………………………………….

…………………………………………………………………………………….

Vous savez, tout le monde peut avoir des passages de ce genre …

…………………………………………………………………………………….

You know, everybody can have such losses of stamina …

…………………………………………………………………………………….

…………………………………………………………………………………….

Moi-même parfois …

…………………………………………………………………………………….

Even myself, at times …

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais pourtant, j’ai bien VU !

…………………………………………………………………………………….

But still, I did SEE !

…………………………………………………………………………………….

…………………………………………………………………………………….

Il est vrai qu’on peut parfois se demander si la description du réel par la mécanique quantique ne ressemble pas au système des cercles de Ptolémée ?…

…………………………………………………………………………………….

It is true that we can at times question ourselves whether the facts as described by the quantum mechanics resemble Ptolemy’s system of circles or not.

…………………………………………………………………………………….

…………………………………………………………………………………….

Le rêve, Tirésias … vous avez fait un RÊVE ÉVEILLÉ.

…………………………………………………………………………………….

Dreaming, Tiresias … you were just DAYDREAMING.

…………………………………………………………………………………….

…………………………………………………………………………………….

Vous avez CRU voir !

…………………………………………………………………………………….

You ASSUME you saw !

………………………………………………………………………………….

…………………………………………………………………………………….
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Prenez les dix expériences, les dix phénomènes majeurs de notre physique d’aujourd’hui. Un siècle plus tôt, les physiciens auraient démontré rigoureusement que tout cela était impossible à envisager !

…………………………………………………………………………………….

Now take the ten experiments, the ten major phenomena of modern day physics. One century earlier, physicists would have rigorously proven that all this is impossible to envisage !

…………………………………………………………………………………….

…………………………………………………………………………………….

J’ai un ami psychiatre très gentil, si vous voulez …

…………………………………………………………………………………….

I have a friend who is a very kind psychiatrist. If you want …

…………………………………………………………………………………….

…………………………………………………………………………………….

Si l’Univers avait plusieurs « feuillets » quadridimensionnels, dans lesquels les lois de la relativité seraient valables … autrement dit : on ne pourrait pas allez plus vite que la vitesse de la lumière DANS L’UNIVERS OÙ ON EST …

…………………………………………………………………………………….

If the universe had a number of 4-dimensional « pages » in which the laws of relativity would be valid …  or to put it in other words : we would not be able to travel faster than the speed of light IN THE UNIVERSE IN WHICH WE ARE …

…………………………………………………………………………………….

…………………………………………………………………………………….

Mais comment changer de feuillet d’Univers ?

…………………………………………………………………………………….

But how can we change of universe page ?

…………………………………………………………………………………….

…………………………………………………………………………………….

Ça y est, c’est reparti !..

………………………………………………………………………………….

And there they go again !..

…………………………………………………………………………………….

…………………………………………………………………………………….

FIN

………………………………………………………………………………….

THE END

…………………………………………………………………………………….

…………………………………………………………………………………….

!

