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__________________________________________________________________________

2

Et en plus c'est vrai
_____________________________________________________________________

It's the absolute truth

_____________________________________________________________________

_____________________________________________________________________

3

Sophie, parfois je me demande…

_____________________________________________________________

Sophie, I sometimes wonder…

___________________________________________________________

_____________________________________________________________________

Quoi mon chéri ?

_____________________________________________________________________

What sweetheart ?

__________________________________________________________________

_____________________________________________________________________

… je ne sais pas… si les choses sont réellement comme on croit…

si la réalité est bien réelle…
_______________________________________________________

… I dunno… if things are what they seem… if reality is really real

______________________________________________                

_____________________________________________________________________

S'il n'y a pas des choses derrière les choses…

_____________________________________________________________________

If maybe there's something behind everything.

_____________________________________________________________

_____________________________________________________________________

Attention ! Un univers peut en cacher un autre !

_____________________________________________________________________

Take note ! One universe can hide another

________________________________________________________________________

_____________________________________________________________________

____________________________________________________________________

Tu n'as qu'à aller y voir.

________________________________________________________________________

You've only to go and look !

_____________________________________________________________________

_____________________________________________________________________
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Il y a quelqu'un qui joue du violon

_____________________________________________________________________

Somebody's playind a violin.

_____________________________________________________________________

_____________________________________________________________________

Nous voilà dans les catacombes de la physique.

______________________________________________________________________

Blimey ! That's torn it ! We're in the blinkin' catacombs of physics.

_____________________________________________________________________

_____________________________________________________________________

Allez, viens ! On va apprendre des trucs !

_______________________________________________________________

Come on ! This is going to be absolutely fascinating !

_____________________________________________________________________

_____________________________________________________________________
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COSMIC PARK – Monsieur Albert, propriétaire-fondateur

_____________________________________________________

COSMIC PARK – Mister Albert, proprietor - founder

_____________________________________________________________________

_____________________________________________________________________

ça vient de par là

__________________________________________________________

It's coming from over there

_____________________________________________________________________

_____________________________________________________________________
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Drôle de façon de jouer du violon

_____________________________________________________________________

Funny way to play a violin

_____________________________________________________________________

_____________________________________________________________________

___________________________________________________________________

Chez Mr. Albert – Le manège le plus rapide du monde – 1 F la minute

_____________________________________________________________________

Albert's Merry – Go –Round. The fastest show on earth $1 per minute

_____________________________________________________________________

_______________________________________________________

Va pour une minute

_____________________________________________________________________

A one-minute ride, please

_____________________________________________________________________

_________________________________________

Entendu

_____________________________________________________________________

Ja, ja

_____________________________________________________________________

___________________________________________________

Ouh la la ! Faut s'accrocher ! Jamais vu un manège qui aille si vite !

_____________________________________________________________________

Oh wow ! Slow down, speedy ! This isn't merry at all !

_____________________________________________________________________

__________________________________________________
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Top !

_____________________________________________________________________

Time's up !

_____________________________________________________________________

__________________________________________________________

Dites donc, votre horloge, elle boucle la minute en cinquante neuf secondes.

_____________________________________________________________________

Hey – That clock of yours seems to think a minute lasts 59 seconds.

_____________________________________________________________________

___________________________________________________________

Pas du tout, j'ai une minute pile ! Et c'est une Chronoperfecta,

qui mesure le temps avec une précision absolue.
_____________________________________________________________________

Nein, nein, nein. Vun minute precisely. It's a Chronoperfecta. It measures der time mit 

absolute precision.

_____________________________________________________________________

_________________________________________________________

Moi aussi j'ai une Chronoperfecta. Bizarre… Une montre neuve !...

Peut-être une mauvaise série…
_____________________________________________________________________

But mine's a Chronoperfecta too. Weird… It's a new one as well. Perhaps the Union was

negociating a new contract that week…

_____________________________________________________________________

__________________________________________________________

Enfin, elle est sous garantie
_____________________________________________________________________

Oh well, it's under guarantee.

_____________________________________________________________________

__________________________________________________________

Ta montre marche très bien, Anselme. Les Chronoperfecta sont indéréglables.

_____________________________________________________________________

There's nothing wrong with your watch, Archie. It's impossible for a Chronoperfecta to tell

the wrong time.

_____________________________________________________________________

___________________________________________________________________

Donc, ça vient du manège !...

_____________________________________________________________________

Then it must have been that merry-go-round !

_____________________________________________________________________

_____________________________________________________________________
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Dites, Monsieur Albert, c'est possible de faire tourner le manège à l'envers ?

Mr. Albert – Is it possible to make the merry-go-round turn in the other way ?

_____________________________________________________________________

_____________________________________________________________________

Pas de problème. C'est toujours 1 franc la minute.

_____________________________________________________________________

Ja, no problem. It's still $1 per minute, though.

_____________________________________________________________________

_____________________________________________________________________

Top !

_____________________________________________________________________

Time's up !

_____________________________________________________________________

_____________________________________________________________________

Pfff… hmmm… Hé ?!

_____________________________________________________________________

Pfff… hmmm… Hey ?!
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________
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Vous m'avez encore piqué une seconde ! 

_____________________________________________________________________

You've cheated me of a second again !

_____________________________________________________________________

_____________________________________________________________________

Comment ?!?? Rien du tout !

 _____________________________________________________________________

Vot ? Nutting of der kind !

_____________________________________________________________________

_____________________________________________________________________

Si môssieur !

_____________________________________________________________________

Yes you have !

_____________________________________________________________________

_____________________________________________________________________

Non môssieur ! 

_____________________________________________________________________

No I hafn't !

_____________________________________________________________________

_____________________________________________________________________

Comment ?!?

_____________________________________________________________________

What do you mean ?

_____________________________________________________________________

_____________________________________________________________________

Quand on ne connaît pas la physique, on fait pas de manège, on reste chez soi !

_____________________________________________________________________

If you don't know enough PHYSICS, keep off der merry-go-bout ! Stay home !

_____________________________________________________________________

_____________________________________________________________________

ça barde !

_____________________________________________________________________

I love scientific discussions.

_____________________________________________________________________

_____________________________________________________________________

Enfin ! Le temps c'est le temps, non ?

_____________________________________________________________________

Come off it ! Time is time, after all !

_____________________________________________________________________

_____________________________________________________________________

Du calme, Anselme. Chacune des montres donne le temps propre.

_____________________________________________________________________

Cool it, Archie. Both watches are showing the correct time.

_____________________________________________________________________

_____________________________________________________________________

Le temps QUOI ?!? … Au fait, le temps c'est quoi ?

_____________________________________________________________________

The correct WHAT ? What do you mean by time, anyway ?

_____________________________________________________________________

_____________________________________________________________________

Vous ne trouvez pas que ce garçon a le chic pour poser des questions idiotes ?

_____________________________________________________________________

Have you noticed how this boy has a positive talent for dumb questions ?

_____________________________________________________________________

_____________________________________________________________________
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PENDANT CE TEMPS-Là

_____________________________________________________________________

MEANWHILE, BACK AT THE FAIR

_____________________________________________________________________

_____________________________________________________________________

Vous venez ? On va faire un tour en sous-marin.

_____________________________________________________________________

You coming ? It's a submarine ride.

_____________________________________________________________________

_____________________________________________________________________

MONSIEUR ALBERT'S FOLIES – ALLEZ AU FOND DES CHOSES –

1 F LA MINUTE
_____________________________________________________________________

Mr ALBERT'
S SUBS – A REAL DIVE - £1 per Minute

_____________________________________________________________________

_____________________________________________________________________

Qu'est ce que c'est que ça ?

 _____________________________________________________________________

What's that ?

_____________________________________________________________________

_____________________________________________________________________

C'est une horloge hydraulique. Un liquide, contenu dans le réservoir, est surmonté d'un

gaz à pression Pr. Ce gaz pousse le liquide vers l'extérieur du sous-marin à travers un

débitmètre.
_____________________________________________________________________

It's ein hydraulic clock. Liquid in der reservoir turns into gas at a pressure Pr. Der gas 

putsches der liquid aus der submarine through a flow-meter.

_____________________________________________________________________

_____________________________________________________________________

Gaz à la pression Pr – Liquide – Débitmètre – Expulsion à travers la coque.

_____________________________________________________________________

Gas at pressure Pr – Liquid – Flow meter - Outlet

_____________________________________________________________________

_____________________________________________________________________

Dites, pourquoi est ce que le débitmètre est gradué en secondes ?

_____________________________________________________________________

So why is the meter graduated in seconds ?

_____________________________________________________________________

_____________________________________________________________________
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C'est le temps qui s'écoule, n'est ce pas. Le vieux principe de la clepsydre.

_____________________________________________________________________

Is der time vat's flowink, ja ? Der old principle of der clepsydra.

_____________________________________________________________________

_____________________________________________________________________

Ah oui, et le débit est proportionnel à l'écart entre la pression du réservoir et la pression

qui règne à l'extérieur.

_____________________________________________________________________

Ah, of course. And the rate of flow is proportional to the difference between the pressure

in the reservoir, and the pressure outside.

_____________________________________________________________________

_____________________________________________________________________

Mon sous-marin est équipé de barres de plongée qui font que, plus il va vite et plus il

s'enfonce.

_____________________________________________________________________

Mein submarine is equipped mit diving planes, so dat der faster she goes, der more

she difes.

_____________________________________________________________________

_____________________________________________________________________

Ce qui fait que, pour mesurer la vitesse, il vous suffit d'un manomètre mesurant la

pression extérieure.
_____________________________________________________________________

And that means that ter measure its speed orl yer needs is a blinkin' manometer wot'll

measure the h'exterminable pressure…

_____________________________________________________________________

_____________________________________________________________________

ça y est, j'ai pigé.

_____________________________________________________________________

Cripes, I gottit !

_____________________________________________________________________

_____________________________________________________________________

Dites, il va salement vite, votre engin.

_____________________________________________________________________

I say, it has a mean turn of speed, your machine !

_____________________________________________________________________

_____________________________________________________________________

Bon on remonte. La minute est presque écoulée.

_____________________________________________________________________

H'okay, Hup we go ! Der minute is yust run out.

_____________________________________________________________________

_____________________________________________________________________

Oh, regardez, c'est incroyable ! Nous sommes page 25

_____________________________________________________________________

Hey, wot's going on ? We're on page 25

_____________________________________________________________________

_____________________________________________________________________
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LAISSONS MAX ET LéON TIRER LES CONSéQUENCES DE LEUR AVENTURE

SUBAQUATIQUE, ET REVENONS à anselme
 ____________________________________________________________________

BUT FOR THE MOMENT WE MUST LEAVE MAX AND LENNY TO SORT OUT 

THE CONSEQUENCES OF THEIR UNDERWATER ADVENTURE, AND RETURN

TO ARCHIE…

_____________________________________________________________________

_____________________________________________________________________

C'est drôle, quand on y pense. Dans l'espace, quelle que soit la direction choisie, il

semble qu'on puisse toujours retourner sur ses pas, aller dans la direction opposée.

_____________________________________________________________________

It's a kinda weird, when you think about it. If you move in space, then whatever direction you choose, you always seem to be able to retrace your steps and go the opposite way.

_____________________________________________________________________

_____________________________________________________________________

Je peux aller beaucoup plus vite que Tirésias, l'escargot et le dépasser.

_____________________________________________________________________

Tiresias can only go at a snail's pace, so it's easy for me to overtake him.

_____________________________________________________________________

_____________________________________________________________________

Vaine agitation.

_____________________________________________________________________

Waste of breath

_____________________________________________________________________

_____________________________________________________________________

Ou alors m'arrêter et le laisser me dépasser.

_____________________________________________________________________

Or I can stop, and let him overtake me.

_____________________________________________________________________

_____________________________________________________________________

Mais quand il s'agit du temps, tout semble si différent.

_____________________________________________________________________

But when it comes to moving in time, things seem to be a little different…

_____________________________________________________________________

_____________________________________________________________________
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DANS LE PRésent

Apparemment, il est interdit d'y stationner.

_____________________________________________________________________

NO WAITING IN THE PRESENT

Well, I guess it's forbidden to stay here…

_____________________________________________________________________

_____________________________________________________________________

Sous peine de ne plus pouvoir repartir

_____________________________________________________________________

under penalty of not being able to start up again.

_____________________________________________________________________

_____________________________________________________________________

Monsieur Tirésias ? J'ai un recommandé pour vous.

_____________________________________________________________________

Person name of Tiresias ? A registered parcel for you.

_____________________________________________________________________

_____________________________________________________________________

Monsieur ou madame ?

_____________________________________________________________________

Mr. or Mrs. ?

_____________________________________________________________________

_____________________________________________________________________

Aucune importance.

_____________________________________________________________________

Makes no difference

_____________________________________________________________________

_____________________________________________________________________

Hum… C'est un calendrier.

_____________________________________________________________________

Hmmm – It's a calendar.

______________________________________________________________________

______________________________________________________________________

Tu vois, Anselme, à chaque fois que tu enlèves une feuille, un jour s'écoule.

______________________________________________________________________

That's right, Archie. Every time you pull a page off, another day passes.

______________________________________________________________________

______________________________________________________________________
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Mais non, Tirésias, nous ne pouvons agir sur l'écoulement du temps. Pour enlever cette

feuille, il faudra que tu attendes le lendemain.

______________________________________________________________________

No, no, Tiresias : we can't alter the passage of time ! To pull off this page, you have to

wait 'til tomorrow.

______________________________________________________________________

______________________________________________________________________

Ah…

______________________________________________________________________

Oh

______________________________________________________________________

______________________________________________________________________

L'ESPACE TEMPS

______________________________________________________________________

SPACE – TIME 

______________________________________________________________________

______________________________________________________________________

Sophie, qu'est ce que c'est que le temps ?

______________________________________________________________________

Sophie – What is time ?

______________________________________________________________________

______________________________________________________________________

C'est une dimension comme les autres. Mets toi sur la balançoire, je vais t'expliquer.

______________________________________________________________________

It's a dimension like all the others. Climb on the swing and I'll explain.

______________________________________________________________________

______________________________________________________________________

Ils vont chercher de ces trucs !

______________________________________________________________________

What an egg-straordinary dee-vice !

______________________________________________________________________

______________________________________________________________________
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Tu vois, par exemple, pourquoi le temps va-t-il vers le futur et non vers le passé ?

______________________________________________________________________

For instance, can you tell me why time flows toward the future and not the past ?

______________________________________________________________________

______________________________________________________________________

Attends, je te filme.

______________________________________________________________________

Smile, please !

______________________________________________________________________

______________________________________________________________________

Et alors ?

______________________________________________________________________

Now, what ?

______________________________________________________________________

______________________________________________________________________

Passe moi des ciseaux.

______________________________________________________________________

Hand me the scissors, Archie.

______________________________________________________________________

______________________________________________________________________
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Elle a vraiment des yeux ravissants.

______________________________________________________________________

She really does have lovely eyes…

______________________________________________________________________

______________________________________________________________________

Chaque image de ce film est censée fixer un INSTANT PRésent.

Chaque seconde du film représente 24 images. Il s'agit donc d'une succession

discontinue d'événements.

______________________________________________________________________

Each frame of this film is used to record a single INSTANT OF THE PRESENT. Each 

second of the film takes twenty-four frames. It consists of a discrete series of separate events.

______________________________________________________________________

______________________________________________________________________

Maintenant je vais te montrer un truc : empile cette succession d'images, d'événements.

______________________________________________________________________

Now I'll show you something interesting. Pile up this series of frame-events.

______________________________________________________________________

______________________________________________________________________

Tu obtiens un espace-temps

______________________________________________________________________

You get a space-time.

______________________________________________________________________

______________________________________________________________________

Un espace-temps ?

______________________________________________________________________

A space-WHAT ?

______________________________________________________________________

______________________________________________________________________

Si j'augmentais à l'infini le nombre des images, j'obtiendrais un espace-temps continu à

trois dimensions.

______________________________________________________________________

If I fill frames between the gaps to get an infinite number of them, then I get a continuous

space-time having three dimensions.

______________________________________________________________________

______________________________________________________________________

Deux d'espace et une de temps

______________________________________________________________________

Two of space, and one of time. 

______________________________________________________________________

______________________________________________________________________
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On rappelle que le nombre de DIMENSIONS d'un ESPACE est simplement le nombre de 

quantités qui suffisent à déterminer, à repérer la position d'un POINT de cet espace.

______________________________________________________________________

Remember that the number of DIMENSIONS for a SPACE is just the number of quantities

required to determine the position of a POINT in that space.

______________________________________________________________________

______________________________________________________________________

Nous vivons dans un espace-temps à QUATRE dimensions. En effet, il faut quatre

quantités, quatre données, pour prendre rendez-vous avec quelqu'un, pour réaliser une

rencontre en un même point de cet espace-temps.

______________________________________________________________________

We live in a space-time having FOUR dimensions. For instance, you need FOUR quantities 

- four items of data – to be able to meet somebody at the right place and time.

______________________________________________________________________

______________________________________________________________________

Tirésias m'a donné rendez-vous au numéro DOUZE de la QUATRIème rue, au TROISIèME

étage. Mais cet imbécile a oublié de me préciser l'heure. Je n'ai que trois données !

_______________________________________________________________________

Tiresias has asked me to meet him at number TWELVE on FOURTH street on the THIRD 

floor. But the clod has forgotten to say when. I don't have four items of data !

________________________________________________________________________

________________________________________________________________________

Mais revenons, pour des commodités de dessin, à des espaces-temps à trois dimensions

(deux d'espace, une de temps)

________________________________________________________________________

But to make life easier for the artist, let's continue to think about a three-dimensional

space-time (two of space, one of time)…

________________________________________________________________________

________________________________________________________________________

Savez-vous, chère amie, que nous nous déplaçons dans le temps ?

________________________________________________________________________

Did you realize, old boy, that we move in time ?

________________________________________________________________________

________________________________________________________________________

Mais… nous sommes immobiles !

________________________________________________________________________

But I haven't budged an inch !

________________________________________________________________________

________________________________________________________________________

Le déplacement des deux araignées dans cet espace-temps a été représenté sur la figure

de droite.

________________________________________________________________________

The motion of these two spiders in such a space-time is illustrated by the diagram on the

right.

________________________________________________________________________

________________________________________________________________________
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Si par exemple je me déplace selon un cercle, ma trajectoire, dans cet espace-temps à trois

dimensions, aura la forme d'un ressort à boudin.

________________________________________________________________________

For instance, if I go round and round in circles, then my path through three-dimensional

space-time will look like a coiled spring (or helix).

________________________________________________________________________

________________________________________________________________________

Ah !...

________________________________________________________________________

Gosh – Is it spring already ?

________________________________________________________________________

_________________________________________________________________________

En somme, le PRésent absolu est une courbe plane effectuée dans cet espace-temps

_________________________________________________________________________

Let's check that I've understood the ABSOLUTE PRESENT, at any given moment in a plane

slice cut through this space-time.

_________________________________________________________________________

_________________________________________________________________________

AVENIR présent passé

_________________________________________________________________________

FUTURE PRESENT PAST – Above is the future, and below is the past.

_________________________________________________________________________

_________________________________________________________________________

Aristote émit le premier l'idée que le présent puisse avoir une épaisseur nulle.

_________________________________________________________________________

The first person to realize that the present has zero thickness was Aristote.

_________________________________________________________________________

_________________________________________________________________________
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En toute rigueur, c'est ainsi que nous devrions représenter l'araignée dans cet espace-temps

à trois dimensions

_________________________________________________________________________

To be completely accurate, we should represent a stationary spider in three-dimensional 

space-time like this.

_________________________________________________________________________

_________________________________________________________________________

La survie de l'araignée est liée à la non intersection, dans l'espace-temps, de sa trajectoire

avec celle de la grenouille

_________________________________________________________________________

The spider's survival depends on its path, in space-time, failing to meet the path traced by

the fog.

_________________________________________________________________________

_________________________________________________________________________

Brève rencontre dans l'espace-temps

_________________________________________________________________________

Close encounter of the spatio-temporal kind.

_________________________________________________________________________

_________________________________________________________________________

Mais pourquoi est-ce que nous ne percevons pas ces trajectoires d'espace-temps ?

_________________________________________________________________________

But why don't we see this space-time trajectories ?

_________________________________________________________________________

__________________________________________________________________________

Tout simplement parce que nous ne percevons que le présent
__________________________________________________________________________

Because we can only ever see the PRESENT !

__________________________________________________________________________

__________________________________________________________________________
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Dans l'ascenseur du temps, nous sommes inexorablement entraînés. Il ne s'arrête ni ne

redescend.

__________________________________________________________________________

The elevator of time propels us inexorably upward. It neither stops, nor fall back.

__________________________________________________________________________

__________________________________________________________________________

Lundi Mardi Mercredi Jeudi Vendredi Samedi Dimanche

__________________________________________________________________________

Monday Tuesday Wenesday Thursday Saturday Sunday

__________________________________________________________________________

__________________________________________________________________________

Un ascenseur sans porte…

__________________________________________________________________________

An elevator with no door…

__________________________________________________________________________

__________________________________________________________________________

… sans boutons… quelle angoisse…

__________________________________________________________________________

… and no controls… Holy cow !

__________________________________________________________________________

__________________________________________________________________________

Heureusement qu'il y a Sophie

__________________________________________________________________________

I'm glad Sophie's here.

__________________________________________________________________________

__________________________________________________________________________

Sophie, regarde, j'ai fait une coupe oblique dans l'espace-temps !

__________________________________________________________________________

Look, Sophie – I've found a new slant on things ! I've cut space-time obliquely. 

__________________________________________________________________________

__________________________________________________________________________

j'arrive

__________________________________________________________________________

just a moment.

__________________________________________________________________________

__________________________________________________________________________
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C'est un truc couramment utilisé en dessin animé

__________________________________________________________________________

That's a trick cartoonists often use.

__________________________________________________________________________

__________________________________________________________________________

le cône de lumière

__________________________________________________________________________

LIGHT CONES

__________________________________________________________________________

__________________________________________________________________________

En fait nous jetons toujours un regard oblique sur la réalité

__________________________________________________________________________

You probably haven't noticed this – but we always see an oblique cross-section of reality.

__________________________________________________________________________

__________________________________________________________________________

Qu'est-ce que tu veux dire par là ?

__________________________________________________________________________

Oh sure, 'course I have. Eh ?

__________________________________________________________________________

__________________________________________________________________________

La lumière met un certain temps à nous parvenir des objets. Ici, on a indiqué l'époque à

laquelle elle a été émise en provenance de chacune des étoiles de la Grande Ourse.

__________________________________________________________________________

Light takes a definite amount of time to reach us from distant objects. The diagram shows the

time at which light left the stars in the BIG DIPPER, so as to arrive NOW.

__________________________________________________________________________

__________________________________________________________________________
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En somme, les étoiles voisines pourraient très bien s'être volatilisées et je ne le saurai que dans des années !

__________________________________________________________________________

You mean that nearby stars could blow up, and I wouldn't know about it for years ?

__________________________________________________________________________

__________________________________________________________________________

on n'est pas informés

__________________________________________________________________________

nobody ever tells me anything…

__________________________________________________________________________

__________________________________________________________________________

Nous recevons sur les plaques des téléscopes l'image d'Andromède telle qu'elle était il y a

deux millions d'années.

__________________________________________________________________________

The image of Andromeda that we observe through telescopes shows us how it was TWO

MILLIONS YEARS AGO.

__________________________________________________________________________

__________________________________________________________________________

Nous voyons le Soleil tel qu'il était il y a huit minutes

__________________________________________________________________________

We see the sun the way it was EIGHT MINUTES ago.

__________________________________________________________________________

__________________________________________________________________________

et mes pieds sont plus vieux que mon nez !

__________________________________________________________________________

and my feet are older than my noise !

__________________________________________________________________________

__________________________________________________________________________

En somme, rien de plus difficile à percevoir que le présent. Peut-être qu'un objet situé

contre ma rétine ?...

__________________________________________________________________________

So there's really nothing harder to see than the present. Maybe an object situated just behind

my retina … ?

__________________________________________________________________________

__________________________________________________________________________

Non, Anselme, on ne peut voir que dans le passé. Cette perception s'appelle le présent

relatif ; tout à l'heure il s'agissait du présent absolu. Le présent, c'est une chose

strictement personnelle, ça ne se partage pas.

__________________________________________________________________________

No, Archie. We can only see the past. So at any instant what we see is the RELATIVE

PRESENT, whereas what we were talking about before was the ABSOLUTE PRESENT. The

present is strictly a personal thing ; you can't share it around.

__________________________________________________________________________

__________________________________________________________________________
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Les vagues se propagent à la surface de l'eau à une vitesse constante. Ici, on a représenté une

araignée tombée dans l'eau qui émet des vagues concentriques

__________________________________________________________________________

Let's take the discussion further. Waves on the surface of water travel at a constant speed. 

Here a spider has fallen into a pond, emitting concentric circular waves.

__________________________________________________________________________

__________________________________________________________________________

Dans l'espace-temps, ce message s'épanouit suivant un cône

__________________________________________________________________________

In space-time this message spreads out along a cone.

__________________________________________________________________________

__________________________________________________________________________

C'est exactement pareil pour la lumière, qui se propage à une vitesse constante de

300 000 km/s

__________________________________________________________________________

It's exactly the same for light, which travels at a constant speed of 300,000 km/sec.

__________________________________________________________________________

__________________________________________________________________________

Inversement, les signaux lumineux reçus à chaque instant par un observateur proviennent de poins situés sur un cône de l'espace-temps : le cône de lumière
__________________________________________________________________________

In the same way, the light signals received by each OBSERVER come from points situated

on a cone in space-time : the LIGHT CONE.

__________________________________________________________________________

__________________________________________________________________________

Celui-ci constitue le présent relatif de cet observateur
__________________________________________________________________________

It's this that makes up the observer's RELATIVE PRESENT.

__________________________________________________________________________

__________________________________________________________________________

Alors… le ciel est un cône ?

__________________________________________________________________________

You mean… The sky is a cone ?

__________________________________________________________________________

__________________________________________________________________________

Oui, Anselme, c'est une coupe conique à trois dimensions, effectuée dans notre espace-temps à quatre dimensions.

__________________________________________________________________________

Yes, Archie ; it's a three-dimensional conical cross-section of our four-dimensional 

space-time.

__________________________________________________________________________

__________________________________________________________________________
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Un cône à trois dimensions ?...

__________________________________________________________________________

A three-dimensional cone ?

__________________________________________________________________________

__________________________________________________________________________

Concept que le cerveau humain est mal préparé à accueillir. Nous percevons, mais aussi nous pensons en trois dimensions, et non 4. Aussi, revenons bien vite à notre image d'un espace-temps à trois dimensions.

__________________________________________________________________________

It's a concept that the human brain finds difficult to acquire. Our perceptions, and also our

thoughts, take place in three dimensions, not four. So let's make a hasty return to our model

of a three-dimensional space-time

__________________________________________________________________________

__________________________________________________________________________

Hum…

__________________________________________________________________________

Is that like a triple scoop ?

__________________________________________________________________________

__________________________________________________________________________

C'est chouette d'observer l'espace-temps. Mais, pour bien faire, il faut utiliser des diapositives coniques, brevet Lanturlu.

__________________________________________________________________________

It's really quite illuminating, watching space-time like this. But I suppose, to do it properly, 

I ought to use CONICAL slides

__________________________________________________________________________

__________________________________________________________________________

Mais au fait, qu'est-ce que fabriquent Léon et Max ? Cela fait quinze pages qu'ils ont disparu

__________________________________________________________________________

Woops – I forgot all about Max and Lenny ! It's been fifteen pages since they vanished !

__________________________________________________________________________

__________________________________________________________________________

25

Je les ai vu s'embarquer tout à l'heure dans le sous-marin, pour une plongée d'une minute. Mais cela fait beaucoup plus de temps que ça qu'ils sont partis !

__________________________________________________________________________

When they left, they were getting into a submarine for a journey taking exactly ONE minute.

But it's been AGES longer than that since they disappeared !

__________________________________________________________________________

__________________________________________________________________________

Ah, les voilà qui remontent. Ils en ont mis un temps !

__________________________________________________________________________

Ah, here they come, surfacing at last. They certainly took their time.

__________________________________________________________________________

__________________________________________________________________________

Oh, regardez, c'est incroyable ! Nous sommes page 25

__________________________________________________________________________

'ere, wot's going on ? We're on page twenty-five !

__________________________________________________________________________

__________________________________________________________________________
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Et voilà, une minute pile !

__________________________________________________________________________

Ja, ja : vun minute exactly !

__________________________________________________________________________

__________________________________________________________________________

QUOI !?!
__________________________________________________________________________

WHAAAAAAAT ?

__________________________________________________________________________

__________________________________________________________________________

C'est comme pour le manège tout à l'heure

__________________________________________________________________________

It's just like the merry-go-round was, a while back.

__________________________________________________________________________

__________________________________________________________________________

Le temps, Anselme, n'est pas une chose ABSOLUE.

__________________________________________________________________________

Time, Archie, is not something ABSOLUTE.

__________________________________________________________________________

__________________________________________________________________________

Voilà autre chose !?!

__________________________________________________________________________

Yer wot ?

__________________________________________________________________________

__________________________________________________________________________

La petite a raison, Anselme. Plus on va vite, moins on vieillit

__________________________________________________________________________

Der lady is right, Archibald – Der faster you go, der less you age.

__________________________________________________________________________

__________________________________________________________________________

On dit : partir c'est mourir un peu. Alors ce serait l'inverse ?!?

__________________________________________________________________________

Then do say, "to part is to die a little". But this sounds more like the opposite !

__________________________________________________________________________

__________________________________________________________________________
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Attendez, la clepsydre de Monsieur Albert, le machin hydraulique, ça donnait VRAIMENT le temps qui s'écoulait dans le sous-marin ?

__________________________________________________________________________

Nar look – That clepsydrable thingy wot Mr. Albert 'ad… The "ydrollick wotsit… Did it

REELY tell the time in the submarine ?

__________________________________________________________________________

__________________________________________________________________________

Pardi ! Comme je vous l'ai dit, cette clepsydre est alimentée par un réservoir à pression constante Pr. Elle débite à l'extérieur du sous-marin où règne la pression Pe. Le débit est proportionnel à l'écart de pression (Pr – Pe)

__________________________________________________________________________

Oh, ja. Like I tol' you der clepsydra is fed from a reservoir at a constant pressure Pr. It flows

to der outside of der submarine, vere der pressure is Pe. So der rate of flow is proportional to

der pressure difference Pr – Pe.

__________________________________________________________________________

__________________________________________________________________________

Plus le sous-marin va vite et plus il s'enfonce, plus la pression Pe croit, dont moins la clepsydre débite. Ainsi, plus on va vite et moins le temps s'écoule.

__________________________________________________________________________

Der faster the submarine goes, der deeper she goes, an' der more der pressure Pe increases.

So der less fluid der clepsydra loses. In other vords : der faster you go, der less time passes.

__________________________________________________________________________

__________________________________________________________________________
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Attendez ! Qu'est ce que c'est que ces salades ? Comment s'écoule le temps quand on est immobile ?

__________________________________________________________________________

Sounds like a load of old garbage to me ! How would time flow for someone who was

MOTIONLESS ?

__________________________________________________________________________

__________________________________________________________________________

Immobile par rapport à QUOI ?!

__________________________________________________________________________

Motionless relative to WHAT ?

__________________________________________________________________________

__________________________________________________________________________

C'est le débit d'une clepsydre témoin placée dans un sous-marin qui, lui, reste à l'ancre, immobile, donc en surface

__________________________________________________________________________

It's der rate of flow of a reference clepsydra vot's placed in a submarine at anchor,

motionless – hence on der surface.

__________________________________________________________________________

__________________________________________________________________________

je veux tirer tout ça au clair !

__________________________________________________________________________

I'll sort this out once and for all !

__________________________________________________________________________

__________________________________________________________________________

Qu'est ce que c'est qu'être IMMOBILE ?

__________________________________________________________________________

I wonder what it's like to be motionless ?

__________________________________________________________________________

__________________________________________________________________________

Sophie, tu prends le numéro 2, moi le numéro 1. Le numéro 3 restera à l'appontement, et on naviguera tous les deux à la même vitesse V→
__________________________________________________________________________

Sophie : you take number 2 and I'll take number 1. We'll leave number 3 here at the marina,

and sail the other two at the same velocity V→
__________________________________________________________________________

__________________________________________________________________________

Et se déplacer alors !?!

__________________________________________________________________________

This is one dive I'm happy to stay out of !

__________________________________________________________________________

__________________________________________________________________________
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Ils naviguent de conserve : même vitesse V, même direction et même profondeur.

__________________________________________________________________________

Oh, wow, look ! A convoy ! They're going at the same speed V, in the same direction and at

the same depth.

__________________________________________________________________________

__________________________________________________________________________

Quand on fait des expériences, c'est qu'on est pas vraiment sûr de soi

__________________________________________________________________________

Peoples vot do experiments are peoples vot's not got any confidence in demselfs.

__________________________________________________________________________

__________________________________________________________________________

Dites, Monsieur Albert, c'est quoi le mouvement ?

__________________________________________________________________________

Mr. Albert, sir : what is motion ?

__________________________________________________________________________

__________________________________________________________________________

Bonne question, Tirésias. Ce qui existe, ce sont les VITESSES RELATIVES des objets les uns par rapport aux autres. Et c'est tout à fait arbitrairement que nous décidons qu'un objet, ou un groupe d'objets : toi, moi, l'appontement, sont au repos, immobiles. Tout mouvement est RELATIF. Ainsi par exemple, en ce moment, Sophie et Anselme, qui se déplacent PAR RAPPORT à NOUS sont "IMMOBILES" l'un par rapport à l'autre.

__________________________________________________________________________

Dat's a goot question, Tiresias. Der t'ing vot actually exists is der RELATIVE SPEED - der

speed of vun body relative to anudder. It's really quite ARBITRARY TO ASSUME, as ve

usual does, dat vun object – or group of objects (you, me, and der marina) – is AT REST. In

fact, all motion is RELATIVE. So, for example… at dis moment Sophie and Archibald, who

are moving relative to us, are motionless relative to each other.

__________________________________________________________________________

__________________________________________________________________________
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Nous voilà revenus au point de départ, et nos clepsydres ont débité la même quantité d'eau, elles donnent le même temps t'.

__________________________________________________________________________

We're back where we started ; our clepsydras have expelled the same amount of water ; and

the same time t' was passed

__________________________________________________________________________

__________________________________________________________________________

Deux systèmes qui sont immobiles l'un par rapport à l'autre sont SYNCHRONES

__________________________________________________________________________

Two systems that are motionless relative to each other are SYNCHRONOUS.

__________________________________________________________________________

__________________________________________________________________________

Il n'en est pas de même pour la clepsydre témoin, celle du numéro 3, qui est resté au repos, immobile, donc en surface. Elle indique un laps de temps plus long t.

__________________________________________________________________________

It's quite different for the remaining clepsydra, number 3, which was at rest on the surface.

It shows a longer elapsed time t

__________________________________________________________________________

__________________________________________________________________________

Hum…
__________________________________________________________________________

Hmmmph

__________________________________________________________________________

__________________________________________________________________________

Attendez, monsieur Albert, il y a quelque chose qui cloche dans votre affaire

__________________________________________________________________________

You know, Mr. Albert, there's something that bothers me about your theories.

__________________________________________________________________________

__________________________________________________________________________

Quoi, fils ?

__________________________________________________________________________

Vot, jung man ?

__________________________________________________________________________

__________________________________________________________________________

De la surface, vous avez pu mesurer notre déplacement D, et notre temps d'immersion t à l'aide de la clepsydre du sous-marin numéro 3. Ce qui vous a donné une vitesse V = D/t

__________________________________________________________________________

Well… At the surface you can measure the distance D we've gone, and the time t that it's

taken, by using the clepsydra in submarine number 3. That gives a speed V = D/t

__________________________________________________________________________

__________________________________________________________________________

Ce sont des MESURES effectuées par un observateur au repos

__________________________________________________________________________

Those are measurements made by an observer at rest.

__________________________________________________________________________

__________________________________________________________________________
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Dans les sous-marins 1 et 2, les temps s'est écoulé plus lentement. Si nous avions fait une mesure de vitesse, nous aurions dû trouver une vitesse V' = D/t' plus élevée que V = D/t

__________________________________________________________________________

But in submarines 1 and 2, time flowed more slowly. If we'd measured the speed, we should

have got a value V' = D/t', which is BIGGER than V = D/t.

__________________________________________________________________________

__________________________________________________________________________

Tu n'as qu'à consulter le LOCH (*) de ton sous-marin. Il te donnera la mesure de la distance D' que tu as parcourue.

__________________________________________________________________________

You hafn't consulted der LOCH of your summarine (*). Dat will tell you der distance D' you'f

trafelled

__________________________________________________________________________

__________________________________________________________________________

ça alors !?! D' < D

__________________________________________________________________________

Holey moley ! D' is less than D !

__________________________________________________________________________

__________________________________________________________________________

ça vire à l'histoire de fou !!!

__________________________________________________________________________

Everybody's gorn bonkers. I always knew it'd’appen !

__________________________________________________________________________

__________________________________________________________________________

(*) Le LOCH est un instrument de navigation qui fournit la distance que l'on a parcourue.

__________________________________________________________________________

(*) The LOCH is a navigational instrument that tells you the distance you have travelled.

__________________________________________________________________________

__________________________________________________________________________
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LA CONTRACTION DES LONGUEURS

__________________________________________________________________________

THE LORENTZ CONTRACTION

__________________________________________________________________________

__________________________________________________________________________

D/t = D'/t' je retrouve la même vitesse V !

__________________________________________________________________________

It looks like D/t and D'/t' are EQUAL. I get the same speed both ways !

__________________________________________________________________________

__________________________________________________________________________

Mais !... ça veut dire que l'espace s'est contracté comme un accordéon, non !?!

__________________________________________________________________________

But… That means space gits squorshed up like a bloomin' h'accordyon, dunnit ?

__________________________________________________________________________

__________________________________________________________________________

l'angoisse…

__________________________________________________________________________

Oh 'eck…

__________________________________________________________________________

__________________________________________________________________________

Temps, longueurs, ne sont plus qu'APPARENCES. Pas plus que de TEMPS ABSOLU il n'y a d'ESPACE ABSOLU

__________________________________________________________________________

Times and lengths are only appearances. There's no more an ABSOLUTE TIME than there is

ABSOLUTE SPACE.

__________________________________________________________________________

__________________________________________________________________________

Mais revenons au COSMIC PARK et à son océan, le CHRONOS, qui ne sont bien entendu que des MODèLES, destinés à faire comprendre l'étrange structure de notre espace-temps

__________________________________________________________________________

Think back to COSMIC PARK and its ocean, CHRONOS. But remember those were only

MODELS, designed to help us understand the strange structure of space-time.

__________________________________________________________________________

__________________________________________________________________________
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Pour donner une idée de cette contraction des longueurs, ou CONTRACTION DE LORENTZ, le Cosmic Park doit être une sorte de sphère liquide

__________________________________________________________________________

To get an idea of this shrinkage of lengths, or LORENTZ CONTRACTION (named for its

discoverer), we have to think of Cosmic Park as some kind of liquid sphere.

__________________________________________________________________________

__________________________________________________________________________

Le sous-marin d'Anselme, animé de la vitesse V, navigue en plongée, et parcourt l'arc 

A'B' = D' en TEMPS PROPRE, mesuré à bord, égal à t'.

Pour un observateur resté à la surface, ce déplacement est perçu comme l'arc AB = D, pendant un temps t. Et on a : D'/t' = D/t = V

__________________________________________________________________________

Archie's submarine, travelling at arc A'B' = D' in a PROPER TIME, measured on board, 

equal to t'. For an observer at rest at the surface, this movement is seen as the arc AB = D, in

a time t. And we have D'/t' = D/t = V

__________________________________________________________________________

__________________________________________________________________________

C'est drôle, suivant ce modèle, le déplacement est ANGULAIRE et c'est la PERCEPTION qui transforme cela en DISTANCE.

__________________________________________________________________________

It's amusing to see that in this model, the motion is ANGULAR, and it's PERCEPTION that

transforms it into DISTANCE.

__________________________________________________________________________

__________________________________________________________________________
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Mais pourquoi avoir imaginé quelque chose d'aussi compliqué ? Ces temps qui dérapent, ces distances qui raccourcissent !!!

__________________________________________________________________________

But why come up with something as complicated as that ? Time that sups, space that 

shrinks… A jerry-built universe !

__________________________________________________________________________

__________________________________________________________________________

C'est à cause de la vitesse de la lumière, fils. Tu verras plus loin.

__________________________________________________________________________

Nein, nein. It's because of der speed of light, my boy. You'll soon see…

__________________________________________________________________________

__________________________________________________________________________

Je suppose qu'alors tout deviendra… lumineux ?

__________________________________________________________________________

Yeah, I'm sure h'it'll orl be VERY illuminaytin' !

__________________________________________________________________________

__________________________________________________________________________

Bon, tout ça c'est très joli, ces histoires de goutte d'eau, de sous-marin, de contraction des longueurs. Mais physiquement, ça se traduit par quoi ?

__________________________________________________________________________

Well, it's all very fascinating, these cock-and-bull stories about blobs of water submarines,

and contracting lengths. But what does it all mean physically ?

__________________________________________________________________________

__________________________________________________________________________

Remonte sur le manège, savanturier de mon cœur !

__________________________________________________________________________

Back on your trusty charger, my knight in shining armor !

__________________________________________________________________________

__________________________________________________________________________

Je suis prêt…

__________________________________________________________________________

I bet this never happened to Sir Lancelot.

__________________________________________________________________________

__________________________________________________________________________

Tu vas voir ce que tu vas voir

__________________________________________________________________________

You will see vot you will see.

__________________________________________________________________________

__________________________________________________________________________

Sophie !

__________________________________________________________________________

Soooophie ! 

__________________________________________________________________________

__________________________________________________________________________

Quelle horreur ! 

__________________________________________________________________________

Oh, yuk !

__________________________________________________________________________

__________________________________________________________________________

ALORS ?

__________________________________________________________________________

See what I mean ?

__________________________________________________________________________

__________________________________________________________________________

mon chéri, allons, remets-toi, c'est fini…

__________________________________________________________________________

Ok, sweetie – It's finished. You can get up now 

__________________________________________________________________________

__________________________________________________________________________

c'est terrible la physique.

__________________________________________________________________________

Physics is a dreadful subject.

__________________________________________________________________________

__________________________________________________________________________

Heureusement pour nous, ces phénomènes n'apparaissent que lorsque la vitesse s'approche sensiblement de la vitesse de la lumière qui est de 300 000 km/s

__________________________________________________________________________

Fortunately for us, dese effects only show up ven ve traffles near der speed of light, vot is

300,000 km/sec.

__________________________________________________________________________

__________________________________________________________________________

si celle-ci était de quelques mètres par secondes, la vie serait absolument impossible… 

Hi hi hi !...

__________________________________________________________________________

If it was only a few meter a second, life as ve know it would be ABSOLUTELY impossible

Hur – hur- hur !

__________________________________________________________________________

__________________________________________________________________________
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Lorsque les cosmonautes restent 6 mois sur orbite, c'est-à-dire quinze millions de secondes
__________________________________________________________________________

If an astronaut were to stay in orbit for six months, that is, over fifteen million seconds…

__________________________________________________________________________

__________________________________________________________________________

leur vieillissement est ralenti de 1, 4 centième de seconde.

__________________________________________________________________________

… then his age would be retarded by 1, 4 hundredths of a second.

__________________________________________________________________________

__________________________________________________________________________

Quand ils reviennent, c'est pas écrit sur leur figure

__________________________________________________________________________

Not that it would be exactly written on his face when he came back.

__________________________________________________________________________

__________________________________________________________________________

L'aventure…

__________________________________________________________________________

Beam me up, Scotty

__________________________________________________________________________

__________________________________________________________________________

Hum…

__________________________________________________________________________

Humf

__________________________________________________________________________

__________________________________________________________________________

Le monde de la relativité nous semble bien loin de notre vie de tous les jours

__________________________________________________________________________

The world of relativity seems a long way removed from everyday life.

__________________________________________________________________________

__________________________________________________________________________
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Pour l'instant il n'intéresse que les spécialistes de la physique des hautes énergies (*)
__________________________________________________________________________

At the moment it's only of interest to specialists in high energy physics  (*)
__________________________________________________________________________

__________________________________________________________________________

Reste si tu veux, moi je m'en vais

__________________________________________________________________________

You stay if you like. I'm getting' outa there !

__________________________________________________________________________

__________________________________________________________________________

élémentaire en neuf lettres… qu'est-ce que ça peut bien être ?

__________________________________________________________________________

"Elementary" in nine letters… I wonder what that can be ?

__________________________________________________________________________

__________________________________________________________________________

DANGER

__________________________________________________________________________

Danger

__________________________________________________________________________

__________________________________________________________________________

EN CAS DE FUSION BRISER LA GLACE

__________________________________________________________________________

In case of fusion break glass

__________________________________________________________________________

__________________________________________________________________________

Ou certaines personnes affectionnant les expériences de plein air

__________________________________________________________________________

… and certain government agencies…

__________________________________________________________________________

__________________________________________________________________________

ravissant !..

__________________________________________________________________________

Business is booming !

__________________________________________________________________________

__________________________________________________________________________

Zut, j'ai encore le nez qui coule

__________________________________________________________________________

Drat – I've got an itchy nose?

__________________________________________________________________________

__________________________________________________________________________

(*) aussi appelée PLOUTOPHYSIQUE parce que c'est une physique chère…

__________________________________________________________________________

(*) Also called PLUTOPHYSICS because it's not exactly cheap…

__________________________________________________________________________

__________________________________________________________________________
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Quand j'accrois ma vitesse, est-ce que l'Univers rétrécit vraiment ?!?

__________________________________________________________________________

When I go faster, does it really cause the universe to shrink ?

__________________________________________________________________________

__________________________________________________________________________

sottises !...

__________________________________________________________________________

Somethin' round here needs a shrink, I can tell ya.

__________________________________________________________________________

__________________________________________________________________________

BANZAÏ !

__________________________________________________________________________

Enterprise to mission control : we have lift off.

__________________________________________________________________________

__________________________________________________________________________

ça consomme beaucoup ?

__________________________________________________________________________

That's really a spaced-out corvette…

__________________________________________________________________________

__________________________________________________________________________

Dix mille kilomètres par seconde. Tour à l'air normal. J'accélère !...

__________________________________________________________________________

Ten thousand kilometers per second. All systems normal. I'll accelerate !

__________________________________________________________________________

__________________________________________________________________________
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260 000 km/s. Bigre, les étoiles deviennent des ellipses, où le rapport grand axe sur petit axe est égal à deux 

__________________________________________________________________________

260,000 km/sec. Awesome ! The stars have all become ellipses, with their major axes twice

the size of their minor axes.

__________________________________________________________________________

__________________________________________________________________________

Note de service :

En fait Lanturlu ne pourrait pas observer cette CONTRACTION DE LORENTZ, pour la bonne raison que TOUT SE CONTRACTE : l'Univers, Anselme et son vaisseau !

__________________________________________________________________________

Memorandum :

In fact Archibald Higgins could not really observe this LORENTZ CONTRACTION, for

the excellent reason that EVERYTHING contracts : the universe, Archibald, and his shuttle.

__________________________________________________________________________

__________________________________________________________________________

De même : les passagers du sous-marin du Cosmic Park ne perçoivent pas son raccourcissement.

__________________________________________________________________________

In the same way, travelers in the Cosmic Park don't notice any shrinkage.

__________________________________________________________________________

__________________________________________________________________________

La Direction

__________________________________________________________________________

The Boss

__________________________________________________________________________

__________________________________________________________________________

Ainsi si j'accélère, moi, Tirésias, je tasse tout l'univers en accordéon dans la direction de mon déplacement.

__________________________________________________________________________

So if I speed up a bit – little old me, Tiresias the snail – I squash up the entire universe like

an accordion in the direction I'm moving.

__________________________________________________________________________

__________________________________________________________________________

quel pouvoir !

__________________________________________________________________________

What power !

__________________________________________________________________________

__________________________________________________________________________
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C'est absurde ! Un escargot ne peut pas contracter l'Univers !

__________________________________________________________________________

That's ree-diculous ! A tiddly little snail can't shrink the 'ole bloomin' youniverse !

__________________________________________________________________________

__________________________________________________________________________

Mi !

__________________________________________________________________________

eeep !

__________________________________________________________________________

__________________________________________________________________________

Il ne s'agit pas de contracter l'Univers, ou de freiner l'écoulement du temps. Distances et temps ne sont que des apparences. Tout est illusion, rien n'est absolu. C'est le monde de la

RELATIVITé
__________________________________________________________________________

It's not a matter of shrinking the universe, or slowing the passage of time. Distances and

times are only appearances. Everything is an illusion and nothing is absolute. That's the world

of RELATIVITY.

__________________________________________________________________________

__________________________________________________________________________

Mais? L'Univers, ça ressemble à quoi ?

__________________________________________________________________________

So what is the universe like ?

__________________________________________________________________________

__________________________________________________________________________

Tout dépend de la vitesse de celui qui l'observe

__________________________________________________________________________

It depends on the speed of the observer.

__________________________________________________________________________

__________________________________________________________________________

Vitesse par rapport à QUOI ?

__________________________________________________________________________

Speed relative to WHAT ?

__________________________________________________________________________

__________________________________________________________________________

L'idée essentielle est que deux personnes allant à la même vitesse V dans la même direction, voient et vivent l'Univers de la même manière.

Mais revenons au modèle du Cosmic Park. Tu vas voir que pour certains êtres, l'Univers peut prendre une allure singulière.

__________________________________________________________________________

The essential idea is that two people going at the same speed V in the same direction should

see – and experience – the universe in the same way.

But back to Cosmic Park. You'll see that for some beings, the universe has a singular allure.

__________________________________________________________________________

__________________________________________________________________________
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QUAND LE TEMPS SUSPEND SON VOL

__________________________________________________________________________

WHEN TIME STANDS STILL

__________________________________________________________________________

__________________________________________________________________________

Ou les états d'âme du photon

__________________________________________________________________________

OR : LIFE AMONG THE PHOTONS

__________________________________________________________________________

__________________________________________________________________________

Il doit bien exister une vitesse qui mène le sous-marin à une profondeur où la pression extérieure est égale à la pression dans le réservoir ?

__________________________________________________________________________

Don't there exist a speed wot makes the submarine dive to a depth where the hexterior 

pressure equals the pressure in the reservoir ?

__________________________________________________________________________

__________________________________________________________________________

Que se passe-t-il alors ?!!??...

__________________________________________________________________________

Cripes ! Wot 'appens then ?

__________________________________________________________________________

__________________________________________________________________________

Logiquement, le temps doit s'arrêter !?!

__________________________________________________________________________

Logically, time should STOP…

__________________________________________________________________________

__________________________________________________________________________

On est en plein MATHOS

__________________________________________________________________________

Whatever THAT means…

__________________________________________________________________________

__________________________________________________________________________

Mais dans le Cosmic Park de Monsieur Albert, ceci se produira lorsque l'on sera au centre de la planète goutte d'eau.

__________________________________________________________________________

In Mr. Albert's Cosmic Park model of the universe, that happens when you reach the center
of the sphere of water.

__________________________________________________________________________

__________________________________________________________________________

Profondeur que l'on atteindra lorsque la vitesse sera égale à 300 000 km par seconde

__________________________________________________________________________

That's the depth you reach when your speed is 300, 000 km/sec.

__________________________________________________________________________

__________________________________________________________________________

Et c'est le fond des choses. On ne peut pas aller plus profond.

__________________________________________________________________________

Now we're really geeting to the BOTTOM of things ! This is really deep thinking.

__________________________________________________________________________

__________________________________________________________________________
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Mais qui vit au fond de ce Chronos, au centre des choses, là où règne ce zéro absolu du temps ?...

__________________________________________________________________________

Does anything exists at the bottom of all this Chronos, at the center of things, where reigns

the absolute zero of time ?

__________________________________________________________________________

__________________________________________________________________________

Le temps c'est l'affaire des autres

__________________________________________________________________________

Time – That's for other folks to worry about.

__________________________________________________________________________

__________________________________________________________________________

Pour nous, c'est pas une vie !

__________________________________________________________________________

We don't bother with that stuff !

__________________________________________________________________________

__________________________________________________________________________

Les PHOTONS

__________________________________________________________________________

Yes – PHOTONS.

__________________________________________________________________________

__________________________________________________________________________

qui sont les petits grains constituant la lumière

__________________________________________________________________________

The constituent particles of LIGHT.

__________________________________________________________________________

__________________________________________________________________________

Mais enfin, ces photons, je peux mesurer leur vitesse. Ils se déplacent sur une distance D, pendant un temps t, et leur vitesse est D/t = 300 000 km/s

__________________________________________________________________________

Even so, I can still measure how fast photons travel. They move through a distance D in a

time t, and their speed is D/t = 300,000 km/sec. I have a funny feeling I've seen that number

before…

__________________________________________________________________________

__________________________________________________________________________

Ils naissent, ils meurent, sapristi !

__________________________________________________________________________

They're born, then they die – In a flash !

__________________________________________________________________________

__________________________________________________________________________

Mais, Anselme, tu sais bien que le temps, ça se conjugue au pluriel 

__________________________________________________________________________

Yes – That really IS life in the fast lane…

__________________________________________________________________________

__________________________________________________________________________
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C'est TA façon à toi de vivre le temps. Pour le photon, tout cela est bien différent. Dans son système à lui, la naissance et la mort sont deux événements collés l'un contre l'autre.

__________________________________________________________________________

Existing in time, that's just YOUR way of life. Photons have a different lifestyle. For them

birth and death are two consecutive events.

__________________________________________________________________________

__________________________________________________________________________

Tu veux dire que pour lui le temps n'a pas de SENS ?

__________________________________________________________________________

Does that means that for photons, there's no SENSE to time ?

__________________________________________________________________________

__________________________________________________________________________

Le TEMPS PROPRE du photon se résume à un présent infiniment mince, coincé entre l'instant de sa naissance et l'instant de sa mort. Prends un espace-temps à 3 dimensions 

(x, y, t). Si tu l'écrases dans la direction du temps il reste une surface possédant un recto et un verso. C'est cette distinction entre le recto et le verso qui oriente le temps du photon.

__________________________________________________________________________

The PROPER TIME of the photon takes place in a infinitely thin present, sandwiched 

between the instant of its birth and the instant of his death. Consider a three-dimensional

space-time with coordinates (x, y, t). If you flatten it in the time direction you're left with a

surface that still has two sides. The distinction between these two sides defines the direction

of time for the photon.

__________________________________________________________________________

__________________________________________________________________________

misère…

__________________________________________________________________________

Oh, woe !

__________________________________________________________________________

__________________________________________________________________________

MORT   NAISSANCE

__________________________________________________________________________

DEATH BIRTH

__________________________________________________________________________

__________________________________________________________________________
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Tu vois, Anselme, tout est relatif. à voir certains êtres courir, on pourrait croire qu'ils vivent. Et en fait, ils ne vivent pas !

__________________________________________________________________________

You see, Archie, everything is relative to learn to think like a photon, you have to live like a

photon. Which is difficult, because photons don't live !

__________________________________________________________________________

__________________________________________________________________________

Moi j'aimerais bien qu'on me dise un jour pourquoi le temps va du passé vers le futur et non l'inverse !

__________________________________________________________________________

I'm still hoping SOMEONE'S going to tell me why time runs from the past to the future,

instead of the other way round !

__________________________________________________________________________

__________________________________________________________________________

Est-ce si important ? Dans le train du temps, nous sommes toujours assis dans le sens de la marche.

__________________________________________________________________________

Does it matter ? As time passes, we always move with it in the same direction.

__________________________________________________________________________

__________________________________________________________________________

Dites, vous êtes devenus fous, ou quoi ?

__________________________________________________________________________

'ave you gorn bonkers, or wot ?

__________________________________________________________________________

__________________________________________________________________________

Je me suis laissé dire que si on inversait d'un coup le sens du temps, personne ne s'en apercevrait !

__________________________________________________________________________

I'm getting the impression that if somebody suddenly reversed the direction of time, nobody

would notice !

__________________________________________________________________________

__________________________________________________________________________
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Ben, moi, j'aimerais bien, ne serait-ce qu'un instant, être à la place d'un photon pour savoir l'idée qu'il peut se faire de l'univers.

__________________________________________________________________________

You know, I think I'd quite enjoy being a photon – even if only for an instant – to get an 

idea of how they view the universe.

__________________________________________________________________________

__________________________________________________________________________

Il n'est pas possible de dessiner un espace-temps à quatre dimensions. Mais on peut, dans un espace à trois dimensions, figurer les trajectoires entremêlées de tous les objets de l'Univers, de toutes les particules, telles que pourrait les percevoir, pendant la durée de sa vie, un observateur supposé (arbitrairement) immobile.

__________________________________________________________________________

It's not possible to draw a 4-dimensional space-time. But you can, in three dimensions,

sketch the intertwined trajectories followed by all of the objects in the universe (that is, all

particles) as they would be seen by a hypothetical observer who is at rest.

__________________________________________________________________________

__________________________________________________________________________

Une espèce de photo en pose, à trois dimensions…

__________________________________________________________________________

A sort o' pin-up photo in three dimensions…

__________________________________________________________________________

__________________________________________________________________________

Un vrai sac de nouilles !...

__________________________________________________________________________

A real can of worms !

__________________________________________________________________________

__________________________________________________________________________

On obtiendrait un machin évoquant un tampon Jex ou une paille de fer

__________________________________________________________________________

You get something like a plate of spaghetti, or the Los Angeles freeway system…

__________________________________________________________________________

__________________________________________________________________________
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Du point de vue des LONGUEURS, cet univers est élastique. Si un autre observateur se déplace à une vitesse V→ dans une direction quelconque, tout se passe comme s'il y avait un tassement de l'Univers (et de l'observateur) selon cette direction.

__________________________________________________________________________

As far as length go, this universe is elastic. If another observer moves at a velocity V→ in 

some direction, then everything happens as if the universe (and the observer) has shrunk in

this direction.

__________________________________________________________________________

__________________________________________________________________________

Le photon pousse cet effet de contraction à l'extrême. On a vu que son TEMPS PROPRE était complètement écrasé. S'il pouvait se représenter l'Univers, ce serait complètement aplati selon sa direction de propagation. Ainsi le monde du photon est BIDIMENSIONNEL. Et lui-même se situerait dans ce monde étrange comme un petit confetti, plat.

__________________________________________________________________________

The photon takes this contraction effect to extremes. We've already seen haw its PROPER

TIME is squashed completely flat. If it could perceive the universe, it would appear to be

flattened like a pancake along the direction of motion. So the photon inhabits a two-

dimensional world…And the photon itself is situated within that world like a small, flat 

scribble.

__________________________________________________________________________

__________________________________________________________________________

MONDE D'UN PHOTON :

__________________________________________________________________________

WORLD OD THE PHOTON

__________________________________________________________________________

__________________________________________________________________________

C'est un peu ce que l'on obtiendrait en projetant sur un écran l'image du tampon Jex (observateur immobile) à l'aide d'une lampe dont l'axe serait  orienté suivant la direction de propagation du photon.

__________________________________________________________________________

It's rather like the effect you'd get by projecting on to a screen a picture of a ball of spaghetti

(as seen by a motionless observer) using a lamp whose axis is aligned with the direction in

which the photon is moving.

__________________________________________________________________________

__________________________________________________________________________

C'est moi, ça ?

__________________________________________________________________________

Heck – Do I really look like that ?

__________________________________________________________________________

__________________________________________________________________________
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En première exclusivité : le monde d'un photon.

__________________________________________________________________________

Grand Première : world of the photon 

__________________________________________________________________________

__________________________________________________________________________

Pour comprendre le monde du photon, il faudrait prendre un film en braquant la caméra dans la direction de son mouvement et en superposant toutes les images du film.

__________________________________________________________________________

To understand the photon' world you should imagine taking a film by pointing the camera

along the direction of motion and superimposing all of the frames.

__________________________________________________________________________

__________________________________________________________________________

Comme ceci

__________________________________________________________________________

Like this…

__________________________________________________________________________

__________________________________________________________________________

écrasée selon l'axe du temps, la trajectoire de l'araignée redeviendrait un cercle !

__________________________________________________________________________

Squashed like this along its time-axis, the spider-track becomes a circle again !

__________________________________________________________________________

__________________________________________________________________________

MONDE DU PHOTON A   MONDE DU PHOTON B

__________________________________________________________________________

WORLD OF PHOTON A   WORLD OF PHOTON B

__________________________________________________________________________

__________________________________________________________________________

Le monde vu par un observateur au repos.

__________________________________________________________________________

World as seen by a motionless observer.

__________________________________________________________________________

__________________________________________________________________________

Deux photons ayant des directions de propagation différentes auraient des "conceptions du monde" différentes

__________________________________________________________________________

Two photons travelling in different directions have very different views of the world.

__________________________________________________________________________

__________________________________________________________________________

fichtre !

__________________________________________________________________________

gosh !

__________________________________________________________________________

__________________________________________________________________________
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Mais l'Univers c'est QUOI ?

__________________________________________________________________________

Yes, but what IS the universe ?

__________________________________________________________________________

__________________________________________________________________________

C'est tout et rien à la fois. Il y a mille et une façons différentes de le voir, de le vivre.

__________________________________________________________________________

Everything and nothing at the same time. There are a thousand and one ways to see it, or 

live it.

__________________________________________________________________________

__________________________________________________________________________

Les x, les y les t, c'est de la blague tout ça !

__________________________________________________________________________

x's, y's, t's – It's all HOGWASH, that's what it is !

__________________________________________________________________________

__________________________________________________________________________

Bah, dans la vie de tous les jours, ça rend des services…

__________________________________________________________________________

No it's not – It's ALGEBRA.

__________________________________________________________________________

__________________________________________________________________________

Impulsif, ce jeune !

__________________________________________________________________________

Despite which, it has its uses !

__________________________________________________________________________

__________________________________________________________________________
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INVARIANCE DE LA VITESSE DE LA LUMIère 

Variation de la masse
__________________________________________________________________________

INVARIANCE OF THE SPEED OF LIGHT

VARIANCE OF MASS

__________________________________________________________________________

__________________________________________________________________________

Sophie, je vais plonger dans le Chronos. Je veux aller au FOND DES CHOSES

__________________________________________________________________________

Sophie, I'm going CHRONOS- diving. I want to get to the BOTTOM of things.

__________________________________________________________________________

__________________________________________________________________________

Sois prudent, chéri.

__________________________________________________________________________

Careful, dear.

__________________________________________________________________________

__________________________________________________________________________

(livre) :EINSTEIN RELATIVITE RESTREINTE.

Dans la même collection : RELATIVITE GENERALE

__________________________________________________________________________

(book) : EINSTEIN SPECIAL RELATIVITY

In the same series : GENERAL RELATIVITY

__________________________________________________________________________

__________________________________________________________________________

Horreur !

__________________________________________________________________________

Cripes !

__________________________________________________________________________

__________________________________________________________________________

Monsieur Albert, je voudrais faire une plongée dans le CHRONOS

__________________________________________________________________________

Mr. Albert – I want to make a dive in this CHRONOS.

__________________________________________________________________________

__________________________________________________________________________

Comme tu voudras, petit

__________________________________________________________________________

As you vishes, my boy.

__________________________________________________________________________

__________________________________________________________________________

Bien décidé à aller regarder les photons dans le blanc des yeux, Lanturlu s'est solidement attaché au pont du submersible de monsieur Albert.

__________________________________________________________________________

Wanting to look the photons right in the eyes, Higgins attaches himself firmly to the bows of

Mr. Albert's submarine, while Mr. Albert takes the helm.

__________________________________________________________________________

__________________________________________________________________________
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Les photons ! Je les vois !

__________________________________________________________________________

Photons ! I can see them !

__________________________________________________________________________

__________________________________________________________________________

Comme le CHRONOS est profond !

__________________________________________________________________________

This Chronos isn't half deep !

__________________________________________________________________________

__________________________________________________________________________

Mon profondimètre indique une vitesse V1
__________________________________________________________________________

My depthmeter indicates a speed V1.

__________________________________________________________________________

__________________________________________________________________________

Ce photon parcourt une distance D1 en un temps t1

__________________________________________________________________________

That photon's gone a distance D1 in time t1.

__________________________________________________________________________

__________________________________________________________________________

Je divise D1 par t1, j'obtiens 300 000 km/s

__________________________________________________________________________

I divide D1 by t1 and get 300,000 km/sec.

__________________________________________________________________________

__________________________________________________________________________

Accélérez, monsieur Albert, accélérez !

__________________________________________________________________________

Faster, Mr. Albert, and don't spare the seahorses !

__________________________________________________________________________

__________________________________________________________________________
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Ah, me voilà à une vitesse V2 supérieure à V1. Je refais une mesure.

__________________________________________________________________________

Now I'm going at another speed V2, faster than V1. I'll take another measurement.

__________________________________________________________________________

__________________________________________________________________________

Ce photon parcourt D2 en un temps t2

__________________________________________________________________________

This photon travels distance D2 in time t2.

__________________________________________________________________________

__________________________________________________________________________

Sa vitesse est D2/t2 = 300 000 km/s. étrange. Je trouve pareil !

__________________________________________________________________________

It's speed id D2/t2 = 300,000 km/sec. Funny, same both times !

__________________________________________________________________________

__________________________________________________________________________

Tous les observateurs, quelle que soit leur vitesse, mesurent la même vitesse c pour les photons, ces grains constituant la lumière. Ils jouissent vraiment d'une situation particulière dans le Cosmic Park. Tout se passe comme s'ils se comportaient comme des petits phares dont le "rayon" tournerait  à une vitesse angulaire constante, projetant ainsi leur image sur toutes les sphères concentriques constituant le CHRONOS. Par le double jeu de la variation de la distance et du temps propre, les observateurs obtiennent invariablement

c = D/t = 300 000 km/s. Cette constance absolue de la vitesse de la lumière, de la vitesse de photons, a été pour la première fois mise en évidence expérimentalement en 1881 par Michelson et Morley. Trente quatre ans plus tard, en 1915, Einstein jeta aux orties le modèle classique de l'espace-temps, incapable de rendre compte de cette invariance, et se mit à bâtir un nouvel espace-temps dont le Cosmic Park donne une idée : l'espace-temps de la RELATIVITé.

__________________________________________________________________________

All observers, whatever their velocity, get the identical value c when they measure the speed

of photons – the fundamental particles of light. They occupy a special place in Cosmic Park.

Everything happens as if they behaved like small searchlights whose 'rays' move at a constant

angular velocity, projecting their images on all of the concentric spheres that go to make up

Chronos. Because or compensating changes in distances and proper times, observers 

invariably find that c = D/t = 300,000 km/sec. This absolute constancy of the speed of light

(that is, the speed of photons) was first observed experimentally by Michelson and Morlay in

1881. Thirty-four years later, in 1915, Einstein threw the traditional model of space-time out

the window, because it was incompatible with this invariance. He set about finding a new

space-time, that of RELATIVITY. Cosmic Park gives us some idea of what this is like.

__________________________________________________________________________

__________________________________________________________________________
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Nous les rattrapons ! Accélérez, monsieur Albert, accélérez encore !

__________________________________________________________________________

We've nearly got 'em now ! Faster, Mr. Albert, FASTER !

__________________________________________________________________________

__________________________________________________________________________

Impossible, fils

__________________________________________________________________________

Impossible, my boy !

__________________________________________________________________________

__________________________________________________________________________

Pourquoi ?!?

__________________________________________________________________________

Why ?

__________________________________________________________________________

__________________________________________________________________________

Mon sous-marin se propulse par réaction. Le CHRONOS n'oppose aucune résistance à son avancement. Je dois simplement vaincre l'INERTIE. Quand j'ai atteint une vitesse V et que je coupe le moteur, le sous-marin suit un GRAND CERCLE de la sphère, qui correspond à cette profondeur (*)
__________________________________________________________________________

My submarine is propelled by reaction. Chronos does not resist forvard motion : all I haf' to

do is to overcome der INERTIA. Ven I reaches a speed V, und cut der motor, der submarine

follows a GREAT CERCLE on der sphere correspondink to dat depth  (*)
__________________________________________________________________________

__________________________________________________________________________

(*) c'est-à-dire une GEODESIQUE de cette sphère. Voir le GEOMETRICON.

__________________________________________________________________________

(*) In other words, a GEODESIC on the sphere. See here's looking at Euclid, same series.

__________________________________________________________________________

__________________________________________________________________________
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Où est le problème ? Remettez le moteur en marche et continuez à accélérer, comme cela nous nous rapprocherons encore plus de ces fichus photons.

__________________________________________________________________________

So what's the problem ? Start up the motor again and keep accelerating. Then we'll soon 

catch up with those dratted photons !

__________________________________________________________________________

__________________________________________________________________________

Hélas, plus nous allons profond et plus le CHRONOS devient dense. à mesure que l'on descend, il envahit nos ballasts et nous nous alourdissons terriblement. Notre masse croit.

__________________________________________________________________________

I'm afraid not, Archibald. Der deeper ve goes, der denser gets der CHRONOS. Der more ve

descends, der more Chronos gets into der ballast tanks, und ve gets terrible heavy. Our mass

increases.

__________________________________________________________________________

__________________________________________________________________________

Note de service : 

Nous voudrions dissiper une idée fausse : on dit que marcher fait maigrir. En fait, c'est l'inverse ! Le simple fait de quitter l'état de repos (masse mo) accroît la masse dans le rapport

                    mo
m = 

             √ 1 – V²/c²

Bien sûr, dès qu'on s'arrête on retrouve la masse initiale mo

La Direction

__________________________________________________________________________

Memorandum :

We wish to dispel a common misconception – that exercise makes you lose weight. Actually,

the opposite is true ! The simple act of leaving a rest state (mass mo ) increases the mass m

according to the relation 

                    mo
m = 

             √ 1 – V²/c²

Of course, when you stop, you return to your original mass mo
The Boss

__________________________________________________________________________

__________________________________________________________________________

Mais c'est insensé ! On y est presque … Nous sommes à 0,995 C et j'ai l'impression que je pourrais les toucher

__________________________________________________________________________

It's very frustating ! We're almost there – 0,995 c, and I can almost reach out and touch

them – but not quite !

__________________________________________________________________________

__________________________________________________________________________

Pour V = 0,99999 C la masse serait 224 fois plus élevée. Et ainsi de suite…

__________________________________________________________________________

For V =  0,99999 c the mass would be 224 times as large… And so on.

__________________________________________________________________________

__________________________________________________________________________

Notre masse est déjà dix fois plus élevée. Nous n'accélérons presque plus !

__________________________________________________________________________

And our mass has increased tenfold – we can't go any faster !

__________________________________________________________________________

__________________________________________________________________________
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Inutile d'insister. Nous consommerions une énergie infinie à vouloir rattraper ces photons. Je ralentis, attention !...

__________________________________________________________________________

Goink on vould surf no useful porpoise… Ve is consumink an infinite amount of energy

if ve chases der photons. Get ready, I'm surfacing !

__________________________________________________________________________

__________________________________________________________________________

Hé là !

__________________________________________________________________________

Oh, shucks !

__________________________________________________________________________

__________________________________________________________________________

Pfff !... Quelle aventure 

__________________________________________________________________________

Pheeeew ! You won't get that at Disneyworld !

__________________________________________________________________________

__________________________________________________________________________

Si je comprends bien, plus on communique de l'énergie à un corps et plus on accroît sa masse.

__________________________________________________________________________

If I undersand you, the most energy you give to a body, the greater its masses becomes.

__________________________________________________________________________

__________________________________________________________________________

C'est normal puisque l'énergie et la masse, c'est la même chose : E = m

__________________________________________________________________________

Ja. Dat makes sense, because der mass und der energy are der same t'ing. E = m

__________________________________________________________________________

__________________________________________________________________________
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Enfin, à une constante près… qui est le carré de c. Dans ce cas on écrira : E = mc².

Hmmm… simple question d'unités. Si notre unité de longueur valait trois cent millions de mètres, ça s'écrirait : E = M

__________________________________________________________________________

Vell – up to a constant factor… vich is der square of c. So ve can write E = mc². Hmmm…

It's a simple matter of units. If our unit of length vas 300,000 km den ve'd have yust : E = M

__________________________________________________________________________

__________________________________________________________________________

Mais d'où vient cette valeur de trois cent millions de mètres par seconde ?

__________________________________________________________________________

Where does this value for c of 300,000 km/sec come from ?

__________________________________________________________________________

__________________________________________________________________________

à ta place, j'inverserai la question : d'où vient le mètre par seconde ?

__________________________________________________________________________

If I vas you, I'd put it der udder way roun'. Vere does dese kilometres and seconds come from ?

__________________________________________________________________________

__________________________________________________________________________

Je… euh… oui ?

__________________________________________________________________________

I – er – what ?

__________________________________________________________________________

__________________________________________________________________________

C'est l'unité de vitesse par excellence, l'étalon cosmique, universel. Et le mètre par seconde n'est qu'un minable sous-multiple.

__________________________________________________________________________

c is the unit of speed par excellence. The universal cosmic standard. The kilometre per 

second is just a miserable submultiple.

__________________________________________________________________________

__________________________________________________________________________
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Mais est-ce que c ne pourrait pas varier dans certaines conditions ?

__________________________________________________________________________

But might not c be able to vary under suitable conditions ?

__________________________________________________________________________

__________________________________________________________________________

Ouille !

__________________________________________________________________________

Ouch !

__________________________________________________________________________

__________________________________________________________________________

Tirésias attention !

__________________________________________________________________________

Watch it, Tiresias !

__________________________________________________________________________

__________________________________________________________________________

Encore un épistémoflic (*)
__________________________________________________________________________

Another ruddy epistocop (*)
__________________________________________________________________________

__________________________________________________________________________

Dernier avertissement !

__________________________________________________________________________

It's your final warning !

__________________________________________________________________________

__________________________________________________________________________

Sophie ! Tu nous a suivi ?

__________________________________________________________________________

Sophie ! You followed us !

__________________________________________________________________________

__________________________________________________________________________

Oui, avec les autres, dans le sous-marin n° 2. Tu n'aurais pas voulu me retrouver avec des cheveux blancs, dis ?

__________________________________________________________________________

Yes, the rest of us came in submarine #2. You don't want to come back and find me grey-

haired old lady, did you ?

__________________________________________________________________________

__________________________________________________________________________

Ah oui, c'est vrai, le coup de vieux !

__________________________________________________________________________

Oh, crumbs, I forgot about the effects on aging !

__________________________________________________________________________

__________________________________________________________________________

Les hommes ne pensent jamais à rien. Heureusement que les femmes s'en chargent !

__________________________________________________________________________

You men never remember anything. It's a good thing you've got us women to do it for you !

__________________________________________________________________________

__________________________________________________________________________

Ouh là la, le Cosmic Park, comme il a vieilli !

__________________________________________________________________________

Woo-ooops… Look how old Cosmic Park's got !

__________________________________________________________________________

__________________________________________________________________________

(*) de EPISTémé : science et de FLIC : flic
le sens est « Policier de la science ».

__________________________________________________________________________

(*) From EPISTEMOLOGY (theory of knowledge) and COP : thought police.

__________________________________________________________________________

__________________________________________________________________________
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Oui, ça date un peu

__________________________________________________________________________

Yes, I did think it was a trifle dated.

__________________________________________________________________________

__________________________________________________________________________

Tirésias !

__________________________________________________________________________

Tiresias !

__________________________________________________________________________

__________________________________________________________________________

Oui, oui…

__________________________________________________________________________

Yeah, yeah…

__________________________________________________________________________

__________________________________________________________________________

L'Epistémoèdre est l'édifice de la Science. Sans cesse il se fissure, s'effondre, puis renaît de ses ruines.
Le mot épistémoèdre est un jeu de mot, qui ne peut s’intégrer que dans une langue ayant le Grec comme base. En cas de problème, traduire : 

«  L’édifice scientifique se fissuer sans cesse, s’effondre, puis renaît de ses ruines »

__________________________________________________________________________

The Edifice of Science is subject to paradigm-shock. Over and over again it cracks, collapses,

and is reborn from its own ruins.

__________________________________________________________________________

__________________________________________________________________________

Quand même, quelle variété d'attractions !

__________________________________________________________________________

Yur. A real barrel o'laughs, innit ?

__________________________________________________________________________

__________________________________________________________________________

COSMIC PARK – Monsieur Albert, propriétaire – fondateur

__________________________________________________________________________

COSMIC PARK – MR. ALBERT – PROPRIETOR FOUNDER
__________________________________________________________________________

__________________________________________________________________________

Voilà monsieur Albert qui s'en va !

__________________________________________________________________________

Hey, Mr. Albert's leaving us !

__________________________________________________________________________

__________________________________________________________________________

Rappelez vous : le chemin le plus long est celui que l'on parcourt en restant à la même place.

__________________________________________________________________________

Remember, my boy : der longest path is der vun vat you follows by staying in der same place.

__________________________________________________________________________

__________________________________________________________________________
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Qu'est-ce qu'il a voulu dire par là ?

__________________________________________________________________________

Now, I wonder what he meant by that ?

__________________________________________________________________________

__________________________________________________________________________

Simplement que, dans notre espace-temps, la ligne droite est le plus long chemin d'un point à un autre.

__________________________________________________________________________

Just that, in space-time, the straight line (1) from A to B is the longest path between them.

__________________________________________________________________________

__________________________________________________________________________

Par exemple, le trajet rectiligne AB est celui que l'on parcourt en restant immobile. Le trajet curviligne (2) met en jeu une VITESSE. On sait QUE, dans ces conditions, le TEMPS PROPRE, celui du voyageur (par opposition à celui de l'observateur immobile), s'écoulera plus lentement.

La véritable distance, dans notre espace-temps, est le temps propre écoulé. Dans cette optique, le trajet curviligne serait "plus court" que le trajet rectiligne.

__________________________________________________________________________

For instance, the straight segment AB is the path you'd follow if you were motionless. The

curved path (2) brings effects of VELOCITY into play. We've already seen that when you

move, your PROPER TIME (that of the traveller, not of a stationary observer) flows more

slowly.

The true measure of distance, in space-time, is how much proper time has passed. So from 

this viewpoint, the curved path becomes shorter than the straight one.

__________________________________________________________________________

__________________________________________________________________________

Anselme !

__________________________________________________________________________

(no translation)

__________________________________________________________________________

__________________________________________________________________________

ça, c'est bien vrai !

__________________________________________________________________________

(no translation)

__________________________________________________________________________

__________________________________________________________________________
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C'est fou ce qu'il faut faire de chemin pour rester à la même place !

__________________________________________________________________________

It's STUPID having to follow a path ter stay in the same place !

__________________________________________________________________________

__________________________________________________________________________

L'IMPOSSIBLE VOYAGE

__________________________________________________________________________

THE IMPOSSIBLE JOURNEY

__________________________________________________________________________

__________________________________________________________________________

La nuit est tombée sur le Cosmic Park.

__________________________________________________________________________

Night falls in Cosmic Park

__________________________________________________________________________

__________________________________________________________________________

Sophie, les étoiles, c'est quoi ?

__________________________________________________________________________

Sophie – what are stars ?

__________________________________________________________________________

__________________________________________________________________________

Ce sont des soleils comme le nôtre.

__________________________________________________________________________

Suns like ours un.

__________________________________________________________________________

__________________________________________________________________________

Alors la Terre tourne autour de l'étoile solaire. Tu crois que ces autres soleils ont aussi des planètes, d'autres Terres ?

__________________________________________________________________________

Our star has its own planet : the Earth. Do you think that other stars might also have their

own planets ?

__________________________________________________________________________

__________________________________________________________________________

Oui, Anselme

__________________________________________________________________________

Sure, Archie.

__________________________________________________________________________

__________________________________________________________________________
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Et la plus proche étoile est à … ?

__________________________________________________________________________

How far away is the nearest star ?

__________________________________________________________________________

__________________________________________________________________________

La lumière met quatre ans à venir de notre plus proche voisine qui est Alpha du Centaure

__________________________________________________________________________

Light takes four years to reach us from the nearest neighbor, Proxima Centauri.

__________________________________________________________________________

__________________________________________________________________________

C'est-à-dire à quarante mille milliards de kilomètres !

__________________________________________________________________________

That's 40 trillion kilometers !

__________________________________________________________________________

__________________________________________________________________________

Alors que Pluton, aux frontières du système solaire, est à cinq milliards de kilomètres, soit un peu moins de cinq heures-lumière

__________________________________________________________________________

Whereas Pluto, out of the edge of the Solar System, is about 5 billion kilometers – that is,

5 light-hours.

__________________________________________________________________________

__________________________________________________________________________

C'est à peu près dix mille fois plus loin. Comme l'Univers est grand !

__________________________________________________________________________

So Proxima Centauri is ten thousand times further away… Gosh, the Universe is a big place !

__________________________________________________________________________

__________________________________________________________________________
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Monsieur Albert m'a expliqué qu'il fallait des quantités folles d'énergie pour s'approcher de la vitesse de la lumière. Disons, pour aller au-delà de 100 000 km/s

__________________________________________________________________________

Mr. Albert explained to me that you'd need ridiculous amounts of energy to approach the

speed of light. I wonder… suppose I want to go at 100,000 km/sec…

__________________________________________________________________________

__________________________________________________________________________

Supposons que j'aie un moteur fusée qui assure à mon véhicule une accélération d'un "g" ; c'est-à-dire que ma vitesse croisse à chaque seconde de dix mètres par seconde.

__________________________________________________________________________

Suppose I had a fusion motor that could accelerate my spacecraft at one "g" (the acceleration

due to gravity at the Earth's surface). Then in each second my speed would increase by

10 m/sec.

__________________________________________________________________________

__________________________________________________________________________

Ici le deux pièces cuisine salle de bains de Lanturlu.

__________________________________________________________________________

Here is Higgins's two-room appartment : kitchen and bathroom.

__________________________________________________________________________

__________________________________________________________________________

La pesanteur  apparente correspond à mon poids, et je peux ainsi la supporter durant un temps aussi long que je le veux.

__________________________________________________________________________

My apparent weight is just as it is on Earth, so I can support it for as long as I wish.

__________________________________________________________________________

__________________________________________________________________________

à ce train-là, il me faut quatre mois pour atteindre ma vitesse de croisière de 100 000 km/s. Et pendant ce temps, j'aurai parcouru un centième du chemin

__________________________________________________________________________

At this rate it will take me four months to reach my top speed of 100,000 km/sec. During that

time, I'll only cover one hundredth of the distance.

__________________________________________________________________________

__________________________________________________________________________

(calendrier) : 1° janvier 2012

__________________________________________________________________________

(calendar) : 2012 january 1°

__________________________________________________________________________

Il me restera alors douze ans de voyage, sans compter quatre autres mois pour ralentir

__________________________________________________________________________

Then the rest of the trip will take a mere twelve years… Plus four months to slow down again…

__________________________________________________________________________

__________________________________________________________________________

62

Et autant si j'ai envie de raconter ce que j'ai vu là bas.

__________________________________________________________________________

And the same again if I want to come back to tell people what I found there…

__________________________________________________________________________

__________________________________________________________________________

Il y a peu de chances que nous soyons les seuls êtres vivants dans l'Univers. Mais, s'il existe des planètes habitées, la première se situe peut-être beaucoup plus loin que ces quatre années-lumière !

__________________________________________________________________________

Yes… And although there's precious little chance that we're the only living creatures in the

universe, the nearest inhabited planel (if there is one) will probably be a lot further away than

four light-years !

__________________________________________________________________________

__________________________________________________________________________

Autrement dit, en voyageant selon les lois du Cosmic Park, il faudrait y consacrer sa vie !

__________________________________________________________________________

You're telling me that star-travel according to the laws of Cosmic Park is a lifetime career.

__________________________________________________________________________

__________________________________________________________________________

Alors que faire ?

__________________________________________________________________________

So… What to do ?

__________________________________________________________________________

__________________________________________________________________________

Ce voyage est-il impossible ?

__________________________________________________________________________

Is the voyage forever impossible ?

__________________________________________________________________________

__________________________________________________________________________

Ce garçon ne s'arrête donc jamais ?

__________________________________________________________________________

Does the lad never give up ?

__________________________________________________________________________

__________________________________________________________________________

63

Aller plus vite que la vitesse de la lumière ça n'a pas de sens. C'est comme vouloir aller plus profond que le centre du Cosmic Park !

__________________________________________________________________________

To go faster than the speed of light makes no sense. It's like trying to dive deeper than the 

center of Cosmic Park !

__________________________________________________________________________

__________________________________________________________________________

Le Cosmic Park n'est peut-être pas l'ultime modèle

__________________________________________________________________________

Of course, Cosmic Park may not be the ultimate model.

__________________________________________________________________________

__________________________________________________________________________

C'est pas tout ça ! Cela ne me dit pas comment aller vers les étoiles en un temps raisonnable

__________________________________________________________________________

Very likely. But that doesn't tell me how to reach the stars in a reasonable time.

__________________________________________________________________________

__________________________________________________________________________

64

C'est peut-être à jamais impossible ?...

__________________________________________________________________________

Perhaps, it'll always be impossible ?

__________________________________________________________________________

__________________________________________________________________________

Mmm…

__________________________________________________________________________

Hmmmmmmm…

__________________________________________________________________________

__________________________________________________________________________

quoique ?...

__________________________________________________________________________

how about …

__________________________________________________________________________

__________________________________________________________________________

Moi, je sais comment on fait…

__________________________________________________________________________

I know how you could do it…

__________________________________________________________________________

__________________________________________________________________________

tirésias !
__________________________________________________________________________

TIRESIAS !

__________________________________________________________________________

__________________________________________________________________________

FIN

__________________________________________________________________________

THE END

__________________________________________________________________________

__________________________________________________________________________

