Press Extracts PLANCK

1. French 

· AFP
· France 2
· Space Daily

· BBC News

2. Spanish 

· La Vanguardia

· El Correo

· Ideal

· La Voz

· El Comercio

3. Italian 

· La Gazzetta del Mezzogiorno

4. Belgium

· Le soir

   [image: image1.png]Date: 02/02/2007 [[p—p—
0JD:N.C |

Page: 1 |
Edition:(FRA) Fil Généra |
Suppl |

Rubrique:

Froid, I'espace ? Pas assez pour le satellite Planck (PAPIER D'ANGLE)

CANNES (Alpes maritimes), 2 fév 2007 (AFP) -Froid. I'espace ? Pas assez pour les constructeurs du satellite européen
Planck. qui ont dit concevoir un sysiéme de refroidissement d'une complexité inédite pour espérer remplir leur mission:
cartographier le rayonnement fossile de I'Univers des origines.

Planck. qui sera lancé i 'été 2008 par une fusée Ariane en compagnie du télescope spatial Herschel, est actuellement en cours
diassemblage dans l'usine Alcatel Alenia Space de Cannes (Alpes maritimes).

Présenté jeudi 4 la presse. 'engin mesurera d'infimes variations de température du rayonnement laissé par I'explosion
primordiale qui a donné naissance 4 I'Univers tel que nous le connaissons: le Big Bang.

Deux satellites américains sy sont déja frottés: Cobe, lancé en 1989, ct WMAP. lancé en 2000 et toujours en fonctionnement.

Mais Planck sera 30 fois plus sensible que WMAP et 1.000 fois plus que Cobe. souligne Jean-Michel Lamarre. directeur du
Laboratoire d'étude du rayonnement et de la matiére en astrophysique (Observatoire de Paris)

Liobjectif des trois missions est de cartographier I'Univers tel quiil existait 300000 ans aprés le Big Bang, quand la matiére et
Ia lumiére se sont dissocices. D'opaque. 'Univers est alors devenu transparent... et donc observable. Connaitre sa structure
dalors permettra aux scientifiques de préciser les quelques grands paramétres qui régissent le monde daujourdhui.

Mais 'Univers sest dilaté au cours des derniers 13,4 milliards d’années. Le rayonnement fossile a vu sa longueur d'ondes
augmenter. 4 la maniére d'un élastique que Ton tire. Cet Univers primitif n'est plus étudiable dans le spectre visible, mais il e
reste dans les micro-ondes

Lourd de deux tonnes, Planck emportera deux détecteurs 4 micro-ondes. Le LFI. dont la maitrise d'oeuvre est assurée par
I'talie, s'inscrit dans la continuité de Cobe et de WMAP. Plus novateur, le HFI, de conception francaise, s'intéressera aux
‘micro-ondes haute fréquence, encore inexplorées,

HFI repose sur lemploi de bolométres, des détecteurs qui, soumis 4 un rayonnement, "chauffent" et produisent un signal
électrique. La technologie permet une grande précision, mais n'a jamais ét¢ utilisée dans 'espace.

Un cauchemar pour les ingénicurs: on demande a ces capteurs de mesurer des températures au millioniéme de degré prés,
alors que "tout T'environnement autour - le satellite lui-méme, le Soleil, I Terre, les Gtoiles - est chaud”, soupire Frangois
Bouchet, de I'nstitut dastrophysique de Paris.

"Cest comme vouloir repérer depuis la Terre Ia chaleur d'un lapin sur la Lune, tout en étant capable d‘éliminer celle de
I'homme situé  un metre du détectenr”, renchérit M. Lamarre, inventeur principal du HF1

Bourré d'électronique. Planck irradie de la chaleur. alors que des observations de qualité exigent un environnement proche du
2éro absolu (-273° Celsius), plus froid encore que l'espace environnant (-270°)

Les ingénicurs ont done dil concevoir un systéme cryogénique A quatre niveau, qui raméne la température autour du HFI
0.1° au-dessus du zéro absol.

Le coeur de Planck sera alors 'objet le plus froid de IUnivers, s'enorgueillit Jean-Tacques Tuillet, chef du projet chez Alcatel
Alenia Space.

Totalement nouveau, le dernier composant de la chaine de refroidissement a ¢té breveté par le Centre national d‘études
spatiales. 11 consiste & injecter deux isotopes d'hélium (Hed et He3), qui créent du froid en se mélangeant.

L'hélium 3 est trés rare sur Terre et Planck en exige une année de production mondiale. Probléme: les prix ont doublé sur le
marché et le budget de la mission - 600 millions d'euros - ne prévoit pas un tel surcoiit
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Sujet : Planck

Béatrice SCHONBERG

Du côté de l’espace, présentation de ce satellite équipé de l’un des plus gros télescopes jamais construits. Il aura pour mission de découvrir comment est né l’univers depuis sa création, comment il a évolué. A la recherche du Big-Bang, Patrice PELE, Zinedène BERKOUS.

Patrice PELE

Une fois positionné à 1,5 million de kilomètres de la Terre, la fabuleuse mission du satellite Planck pourra commencer. Jour après jour, il va en effet scanner le fond de l’univers. Sur 360°, l’image de la matière qui s’est dégagée juste après le Big-Bang va alors apparaître. Elle devrait ressembler à ceci, avec des zones chaudes et froides. Pour les scientifiques, des informations pour comprendre la formation de l’univers.

Jacques LOUET, chef des projets scientifiques ESA

En fait, on cherche à retrouver ce qu’on appelle le signal cosmique environ 300.000 ans après le Big-Bang, dû à l’expansion de l’univers ; c’est le signal qui nous arrive maintenant, on le reçoit maintenant.

Patrice PELE

A l’avant du satellite, un magnifique télescope. Pur comme du cristal, il va capter le signal émis voici 13 milliards d’années. Et pour un fonctionnement optimum de cette belle machine, une partie de l’électronique va être refroidie à moins 273°. On appelle ça des satellites cryogéniques, autrement dit : des congélateurs de l’espace.

Jean-Jacques JUILLET, chef de projet ALCATEL ALENIA SPACE

C’est des challenges qui sont constitués par des missions qu’on n’a jamais faites. On part de rien, on invente tout, de A à Z, et donc on le réalise, et on vérifie que les performances sont à la hauteur de ce qu’on attend.

Patrice PELE

Le satellite Planck, en hommage au physicien Max Planck, est en cours de finitions. Son lancement est prévu en juillet 2008 ; il mettra deux ans pour remplir sa mission. FIN¤
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Planck Satellite On View

ESA's Planck satellite. due to study relic radiation from the Big Bang. is on display for the media tomorrow in Cannes.
Images of the spacecraft in all its glory will be published on the web at the end of the press conference

The press conference is organised by ESA and Alcatel Alenia Space (AAS), at the AAS facilities in Cannes. France, on 1
February, to mark the completion of the integration of Planck and to present its technological achievements and scientific
objectives.

Planck will make the most accurate maps yet of the microwave background radiation that fills space. Tt will be sensitive to
temperature variations of a few millionths of a degree and will map the full sky in nine wavelengths.

‘The immediate outcome of the Big Bang and the initial conditions for the evolution in the universe's structure are the primary
target of this important mission. From the results. a great deal more will be learnt not only about the nature and amount of
dark matter, the 'missing mass' of the universe, but also about the nature of dark energy and the expansion of the universe
itself.

To address such challenging objectives, Planck will need to operate at very low. stable temperatures. Once in space, its
detectors will have to be cooled to temperature levels close to absolute zero (-273.15C). ranging from -253C to only a few
tenths of a degree above absolute zero. The Planck spacecraft thus has to be a marvel of cryotechnology

After integration, Planck will start a series of tests that will continue into carly-2008. It will be launched by end-July 2008 in
a dual-launch configuration with Herschel, ESA's mission to study the formation of galaxies. stars and planctary systems in
the infrared.

‘The Planck spacecraft was built by AAS Cannes, the prime contractor, leading a consortium of industrial partners with the
AAS industry branch in Turin, ltaly, responsible for the satellite’s service module. ESA and the Danish National Space Centre
(Copenhagen, Denmark) are responsible for the hardware provision of Planck's telescope mirrors, manufactured by EADS
Astrium (Friedrichshafen, Germany),

AAS Cannes is also responsible for the payload module. the platform that hosts the telescope and the two onboard
instruments, HFI and LFI. The instruments themselves are being supplied by a consortium of scientists and institutes led by
the Institut d'Astrophysique Spatiale at Orsay (France) in the case of HFL and by the Istituto di Astrofisica Spaziale ¢ Fisica
Cosmica (IASF) in Bologna (Italy) in that of LFI.
There are also numerous subcontractors spread throughy

it Europe, with several more in the USA.
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Satellite prepares to go super-cold

The researcher, from the Lawrence Berkeley National Laboratory (LBNL) in California, shared last year's Nobel Prize in
Physics with collaborator John Mather for work on the Cosmic Background Explorer (Cobe) mission.

The Cobe satellite detected subile temperature variations in the CMB which pointed to the ripples in density that gave rise o
the first stars and galaxics.

Superior precision

Another US spacecrafi, the Wilkinson Microwave Anisotropy Probe (WMap), was launched in 2001

CMB THEORY: OLD AND COLD Some 380000 years afer the Big Bang. matter and radiation are said to have
"decoupled" Matter went on to form stars and galaxies; the radiation spread out and cooled The radiation - the CMB - now
shines at radio wavelengths. at a frigid -270.45C Cobe showed the CMB's profile to follow a predicted distribution - a
so-called blackbody curve Cobe mapped tiny temperature fluctuations (mottled colours, top) in the CMB These fluctuations
(anisotropy) correspond to the carly distribution of matter The data informs scientists about the age, geometry and fate of the
cosmos Tmages from the more advanced WMap probe show finer detail (bottom) The Planck telescope is expected to obtain
the best resolution images yet It has helped constrain estimates for the age of the Universe, shed important light on its
composition and has shown that ts shape s very close to flat

In the middle of 2008, the third satellite to investigate the CMB will blast off on a mission to address similar issues - but from
a fresh perspective.

The European Space Agency's (Esa) Planck satellite. named after the great German physicist Max Planck, will map the
background sea of microwaves with unparalleled precision

Professor Smoot was talking at a news conference to mark the approaching end of Planck's physical "integration" as a
satellite at the acrospace firm Alcatel Alenia Space’s facility in Cannes, France.

"We are proposing that this mission creates a recipe that will allow us to better understand the Universe," said Jan Tauber,
Planck's project scientist

Professor Smoot added: "With Planck, we are exploiting the relic radiation from the Big Bang, That's difficult (o do unless
you have contrast."

‘Accepted theory

Contrast is a key strength of Planck. It will look at nine wavelength bands in the electromagnetic spectrum - the range of all
possible radiation from gamma rays through to visible light and radio waves.

The CMB has a well defined "signature” in this spectrum.

"We can use the nine bands to distinguish the CMB from the other foreground signals in the sky." said the LBNL scientist
Planck will sit some 1.5 million km from Earth

More details Planck's superior sensitivity. angular resolution and frequency range should open up some hazy areas in our
understanding of the cosmos.

Few scientists today would question the broad details of the Big Bang model. in which the Universe was born in a hot, dense
fireball that gradually expanded and cooled.

But some fundamental details about the nature and evolution of the Universe are missing.

For example, only 4% of the Universe is made up of ordinary matter that we can see. The rest is dark energy (73%) and dark
matter (23%). Their influence can be detected indircctly. but scientists do not understand their nature.

Planck could provide new information on dark energy, but it will depend on what this mysterious quantity is

‘This hypothetical form of energy has negative pressure and permeates all of space. Scientists have proposed two main ideas
for what dark energy might be.

Dynamic field

One is the so-called cosmological constant, originally put forward by Albert Einstein. This represents a constant energy
density which fills space homogencously

The second idea is that dark energy is a dynamic field. called quintessence, whose energy density varies in time and spa
"If [dark energy] is the cosmological constant, then Planck doesn't provide that much extra information," Professor Smoot
explained

Planck will make a full sky survey of the CMB

More details "But if it's some kind of complicated dark energy. like quintessence, then it's quite possible that Planck will
provide some key details.”

Researchers want to confirm whether the very early cosmos underwent a short phase of exponential expansion. called
inflation,





[image: image4.png]“Inflation makes our model of the Universe fit in one piece. but it is still quite a mysterious thing," said Jan Tauber.

"We want to understand whether it actually happened and. if so, what made it happen."

In addition, scientists want to understand why we live at a time when the expansion of the Universe is accelerating again

"We have this model in which the Universe flares out. Then it slows down again, allowing structures to form," said George
Smoot.

"Now. we have this flaring in which the age of structure formation is coming to an end and the expansion of the Universe is
speeding up again."

Magic numbers

Cosmologists have built their models of the Universe on a dozen or so “magic numbers” that explain its large-scale
properties.

Planck will be able to measure these "cosmological parameters” to a very high degree of accuracy in order to slect the model
which best fits the Universe around us.

Planck consists of a telescope and science instruments placed on top of an octagonal service module. The baffle which
surrounds them prevents light from the Sun and Moon interfering with detection of the microwave radiation.

In order to achieve its scientific objectives, Planck’s detectors have to operate at very low and stable temperatures. The
spacecraft is thercfore cquipped with a system to cool these detectors to temperatures close to absolute zero (-273.15C), the
theoretical state of zero heat energy.

"It is an extremely elaborate cryogenic system." said Thomas Passvogel, Planck programme manager at Esa

"I think it's the first time a space mission has gone down 1o those low temperatures to provide detectors of that sensitivity in
continuous operation.”

‘The spacecraft is due to 1ift off on an Ariane 5 rocket from the Kourou spaceport in French Guiana on 31 July 2008,

‘The Ariane rocket will carry Planck and another mission. the Herschel infrared telescope, into space simultaneously.

With a 3.5m mirror, Herschel will be the orbiting telescope with the largest mirror ever deployed in space. Together, Planck
and Herschel will survey the cold Universe.

But instead of looking for the formation of the Universe, Herschel's primary mission will be 10 see the formation of stars and
galaxics.

Paul Rincon-INTERNET @bbe.co.uk
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