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Exo-planetes, €toiles et galaxies :
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e Six cours a Paris les mercredis du 6 Avril au

-
LT

ler Juin

e Détails sur www.college-de-
france.fr/chaires/chairel 1/lise.html

e les fichiers .pdf des projections seront affichés




PI'O gramme volr : www.college-de-france.fr/

e Dernier cours aujourd’hui

e Le cours n’aura pas lieu 1’an prochain




Aujourd’hui :
Voir en détail des exo-Terres avec civilisation ?

le probleme technique

Séminaire a 18h: Thierry Fusco, ONERA «
Optique adaptative NAOS au VLT»




« Autres mondes »: une vieille 1dée

Aristote
Epicure
Cyrano de Bergerac

Giordano Bruno




1- Les projets SETI* et « Optical
SETI »

*Search for Extra-Terrestrial Intelligence »

Aussi « Search for Extra-
Terrestrial Technology »

Tentative de détection de
signaux radio « intelligents »




e Recherche d'intelligence extra-terrestre (SETI)

e 1959: SETI radio

— Recherche d’un signal
e Soit émis intentionnellement a notre attention

e Soit une 'fuite' d’émission radio, inhérente a
'activité interne d'une société ETI, dont le
contenu ne nous serait pas destin€ mais dont la
forme serait clairement d'origine artificielle.




Recherche d'intelligence extra-terrestre
(SETT)

e 1959: SETI radio

— Recherche d’un signal
e Soit émis intentionnellement a notre attention

e Soit une 'fuite' d’émission radio, inhérente a l'activité interne
d'une sociét€ ETI, dont le contenu ne nous serait pas destiné
mais dont la forme serait clairement d'origine artificielle.




— Giuseppe Cocconi & Philip Morrison, physiciens a Cornell University en 1959

— Article fondateur dans Nature, September 19, 1959
— Mais leur demande d’observations est refusé€e par 1’observatoire Jodrell Bank

SEARCHING FOR INTERSTELLAR COMMUNICATIONS
By GIUSEPPE COCCONI* and PHILIP MORR'SCNY

Carneli University, Ithaca, New York

O thoorios yot oxisl: whteh onablo o rolinblo
j, ostimnte of thoe probabilities of (1) planot
foemntion ; {2) ovigm of Jife ; (3) ovolutlion of societios
possessing advanced sciontific cepabilitics, In the
nbsénen of sueh thooriss, our envirenment supgpests
that stare of tho main seguonco with a Jifetirmn of
many billions of yoars can possoss planots, that of &
senall st of such planote two (Barth and vory prob.
alily Mas) anppoct lile, that ifo on ono such planet
meludos a society recontly capeble of eonsidorable
seicntifie invostigntion. The lifotima of such gociotiox
is nok known;  bug it soomz wawarranted to dony
that among such sovioties somo might maintain
thenselves for times very long comparod 16 4ho timn
ol human history, porhaps for times comparable with
geological time. It follows, then, thet near somo gtar
yathar like the Sun thote aro ecivilizations with
scicntilic interests and with tochnical possibilitics
much greaier than those now availeblo to us. -

* Naow an leave at CERN, Qeoeva,

¥ Now on leave at tho Linperlal Colege of Belencd and Teclwology,
Lonlon,SAV.7,

j gocioty, wo a e

To the beotngs of such a socioty, our Sun murt
apponr as & likely site for tho ovolation of n now
socioty. It is highly probable that for & long time
they will have beon oxpecting the dovelopmont of
scionco near the Sun. Wo shall assume that long ago
they ostablishot a channel of communieation tiat
would ona Jday bocomo known to uvs, and that thoy

look forward paticntly to the answoring signals from
tho Sun which would make known to thom that R now

socioty hns entored the community of intelligonee.
Whal =ort. of & channol would it bo ?

The Optimum Channel

In{erstollnr communicafion neross tho galactic
plasma without dispersion in direction and flight-itino
19 practical, so far as we know, only with oloctro-
MLgnotic WLvos.

Sinco tho objoet of those who oporata tho source

i N

winimur_beerdon of frogueney and engular dinerimi-




Emprunté a Luc Arnold, 2005:

Mars 1959: Frank Drake, indépendamment de Cocconi et
Morrison, calcule que si un signal radio est émis depuis la
Terre avec la techno humaine existante, 11 est détectable a 10
AL par cette mé€me techno, uneg > de

Avec le soutien de Otto Struve,

Drake obtient des observatio
a Green Bank avec la nouvells
antenne de 26m

-> Projet OZMA
2 ¢toiles G
tau Ceti, epsilon Eridani




Arecibo, Porto-Rico
Diametre 3051
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e Les SETI actuels peuvent dctecter 3kKW a 100 A

e Puissance de I’émetteur de RMC a Roumoules: 2 MW

-> détectable a environ 2500 AL (? Diamétre de I’émetteur ?)




Emprunté a Luc Arnold, ( Arnold et al. Ap.J. 2005):

e Les €coutes radio continuent, entre 1 et 3 GHz (transparence du ciel,
water hole, 1.4 GHz hydrogene neutre, lambda 21cm )

1971: NASA Cyclops report
OZMA 1I: 674 étoiles écoutées 500 h entre 1972 et 76, antenne 43m

Années 70°s: META (NASA, Harvard), SERENDIP (NASA, Univ. California),
Ohio State Univ. (‘“Wow!” signal en 1977)

1984 création SETI Institute

1985-95 META I (Million channels), META II en Argentine: 8,4 millions de
canaux, 0.05Hz de résolution, 93% de sky coverage. 50 ‘alertes’.

1992 NASA/JPL High Resolution Microwave Survey (HRMS), entre 1 et 3
GHz, 20 millions de canaux de 1 Hz.

NASA abandonne SETI en 1993, mais HRMS renait de ses cendres... Project
Phoenix (SETI Institute)

1996 SERENDIP III, U.C. Berkeley, sur Arecibo, et SETI@home

Aujourd’hui BETA, SERENDIP IV (168 millions de canaux) et seti@home,
Southern SERENDIP en Australie, etc.

Projets futurs...actualité:
o SETI Institute http://www.seti-inst.edu/
e The Planetary Society http://www.planetary.org/




(chrmfcd from Namrc. Vo.i 190 No 4?72, pp 205 208 :
Aprei lS 1961}
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o INTERSTELLAR AND INTER- '_:
PLANETARY COMM UN!CATEON
. BY OPTICAL MASERS =
By Dr’ R.. N. SCHWARTZ-and
Pror.- C, 'H. TOWNES*

Inst.ltute for Defense Analyses, Washmgton DC -

ONG RANGE comrmuiication by radio-waves is’
alveady well kpown, and the posmblllﬁy of inter-

— Contexte historique: 1 LR e

SETI optique

o proposblsi-" to search. for signals from ‘intelligent
1 1 960 M -beings on plansts, associatéd with nearby stars. The -
aser en par alman supposition is that curiogity such as our own would”

- metivate advanced civilizations associated with stars -
other thex our Sun to make determiried efforts to
commithienatc with swhatever other. mtolhgent ‘lifo

_-'might -"exist on  neighbowring planetsry systems.
Radio-waves, have, because of owr present atats of -
technological: development, dominated. the fisld of

very long-distance communiecation, and-perhaps. for -

196 1 * R N SChwartZ et C this Tesson thesé proposals gave particulsr attention

* ° ° ° - only to the radio region. Ii appedrs, howcver, that

. wWe 319 now not’ Vvery far from the development of -

T mases oséillators and other appropriate appavatus in -

O VV nes O e en ° or near the opticsl region which will .also- allow

- detectabls light signals to bo beamed hetweeny planets -

. of two stara separated by s number of light yoars. -

lnventeur du maser en 1954 ©. Qur own maser tecl'l.mqueas in the optical and
nearby spectral regions are still in & rudimentary

stago,' no such opera‘blng device was known & year
agods, Another ten years should bring very matked y

proposent de reCherCher des " “development. Further, only historical aceident seems
to have pm,wenﬁed diseovery of optical masers thivfy. .

P . . . O More yesi's 6go, in which case’they would, probably.

emlSSlonS laser Contlnues dlready hawve been in an advanced stage of develop-
ment. This iraplies that o sepaTate civilization riight
have inverted our own. history and becomo very

rather thai in the technlquos of short radio-waves. .
- We propose to examine the possibility of broad--
casting an optical beam Ffrom s planet -associated’
with & star some few or some ftens of light-yeéars
awey &t sufficient power- -levels to -establish com-"
muntcstions with the Barth. There iz some chianes

imately as advanced a8 weo are conld bo adoquaicly
detested: by . prexent 6elescopes and- specbrogra.phs, :
‘e On leave from Columb[a Univers:ty, New York ’

wavo region has been suggosted in scveral interesting .-

sop]nsbmatod in the use of optical or infra-red magers -

“that such broadeasts from anothor sodiety approx-- -



Emprunté a Luc Arnold, ( Arnold et al. Ap.J. 2005): Kingsley

2001, SPIE

Optical Beacon Wavelength = 550 nm

1ns Poas = 10" wy
1 s
Poan = 1 GW

10 m Transmitter
Gain=155dB

B eamwidkth
0.012 arcsecs

e
0,800

Dia.= 3.5 A.U.

Approximate Range
for Targeted Search

1,000 L.Y. EIRP,, =3.2X 107 w

Sun'sEIRP =39X 10 w
Magnitude at 1TOL.Y. =+2

1,000 Solar-Type Stars
at this Range

Laser Beam

/

PkMag= -1
ef. =0dB

Log Range Scale

1 Million Solar-Type Stars
at this Range

PkMag= -5
Ref. = 40 dB

1 Photon Count (cpp) for 25.4 cm telescope 1 Photon Count (cpp) for 10 m telescope



2 - Les projets terriens de « villes
orbitales »




Emprunté a Luc Arnold, ( Arnold et al. Ap.J. 2005):

Premiere proposition par Werner von Braun en 1952

diametre 75 m,
un tour en 22s,
gravité: 0.3 g




NASA — Stanford University 1975
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Stanford Torus: 1975 NASA Sury@r Stu vec
(Space Settlements: A Design Stud
NASA Publication SP-413)

diametre 1,6 km, 10000 personnes




Torus: construction et intéerieur....
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Bernal sphere (70’s)

Etudes NASA (1976 NASA Study
on Space Manufacturing)
diametre 1,6 km, 10 000 habitants

Serres de culture




Habitats de O’Nelll: cylindres 32 a 200km
de long (1976 NASA Study on Space Manufacuring)




 Tous ces objets sont trop petits pour étre vus par
transit ...
* Image directe ? Quel hypertélescope ?

- .




VOﬂe S.Olaire de VOYAZEC  (Union pour la Proulsion Photonique)

. © U3P 2005 - www.u3p.net _




Emprunté a Luc Arnold, ( Arnold et al. Ap.J. 2005):

Mini €tude de faisabilit€: Peut-on fabriquer une voile de 1

micron d’épaisseur et 12 000 km de diametre (diam. terrestre)
?

Volume €quivalent: diametre 632m




