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The Solar Svstem
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Vera Rubin
1928 - 2016

(1) Dans une galaxie, les étoiles représentent
L’essentiel de la masse totale de la galaxie.

(2) Le centre de la galaxie d’Andromede est bien
plus lumineux que la périphérie (Une grande
partie de la masse est donc au centre de la
galaxie)

(3) D’apres |. Newton, dans l’espace, plus on
s’éloigne d’un objet massif, moins on tournera
vite autour de lui






1) Dans une galaxie, les étoiles re.‘préSe'ntent,
Uessentiel de la masse totale de la galaxie.

tre de la galaxie d’Andromeéde est bien

2) Le
plu mineux que la périphérie
3) Dan Dans une galaxiesil y a donc de la masse que U'on ne voit pas

massif, moins on tournera vite autour de lui

... la matiere noire
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Eecsa

www.spacetelescope.org






TOTAL ECLIPSE OF MAY 28-29, 1919.
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Stars Not Where They. Seemed
or Were Calculated to be,

e BT

LIGHTS ALLASKEW |
- IN'THE HEAVENS

Men of Science More or Less

'“Agog Over Results of Eclipse
O'bservatlons. B

= put Nobody Need Worry.

A 'BOOK FOR 12 WISE MEN

LANDON, Nov.
put In werdk intelligible: to the non-.NMMh"nn.

Special Cablo to THE NEW YouK TIMES,
0,.—Efforts

EINSTEIN THEORY TRIUMPHS

['No More In All the World Could |
Comprehend It, Sald Einsteln When.
His Daring Publishers Accepted It.

made to

|
|

French Covermnen! to Opeu
Cheap [(atwnal Resfaurmfsl

PARIS, Nov.
taurants,’” It s ' officidly - an-,
nounced, “will \be opened. within =
month, where :meals without: wine
wyl be served, at 2 francs, < in
wooden barracks, which it Is, pur-
posed to heat.
be_bullt and opcmted by the' au-
thorities. 3

A protest has’ been Issucd by the,

h_end of the restaurant proprietors’
organization on the ground of un-
fair. competition, as the State has

apcess to army stocks and ls re-

llov:d of many taxes,

0. \'nuona.l rea-,

The~barracks will:

HOLLAND UNLIKELY
10 GIVEUPKAISER

|Dutch Reiterate on Anmversary

‘of His Flight Their Views
on Right of A'sylgm.'-

|NO DEMAND__ FOR ,H!M YET

- T .

Deadlock Contmues.

PALERMO,”, Nov. 0,
Preas,)—Ex-Premier  Orlando,
speech to the electors last night,
ated the. defense which he made

and declared that the situation

dent Wilson,"

wlth Belqlum Over

CITES WILSON'S OPPOSITION
Sees It as “’Insurmountable Obsta-
cle” to the Occeptance of

Italy’s (‘mncgulon:.f, o
(Asociated
dn.a

Chamber .In Scptember of his “actions,

Republtc

ORLAND 0TS, |
TOTIALPSCADNS|

Treé'ty Assum Her Frontuers.
. He ..Says, ThOUgh Fiurme

AN
SRR
Ll ARIE S o
OKLAHOMA

Heturns ‘from f
reporiing  toda)

.| lead by which

 Nlean, wak ‘ele
Fifth® Distriet

*| Weaver, Deme

relter-
in the

elncts Aln  the
heard from.
small; country
terfally 'affect
The League |
the Administr
of, the campal
thelr appeals |
declaring tha
enter into tho
gupported the
f—————————

ASTOR

on the

Adriatic question today was the same &3
ho left it in the beginning of June.

It was Impossible to reach a solution, SO
sald Signor Orlando, because Italy could CIose of &t
not Increase her concesalons, the accept~
| ance of which found ‘‘ an Insurfmount-

VTR

:Three

able obstacle In‘the" oppoaltlon o( Pml-

The formor Premier pointed out that
Italy had attained the chlef objects of | .
her entry into the war by. reaching thie LADY Al
Eronner frontier, which in tho past was J
e mmorlcul rond of German lnvulom







Matiere
normale (ou
baryonique)
Matiere noire
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1)

2)

3)

Dans une galaxie, les étoiles représentent
Uessentiel de la masse totale de la galaxie.

Le centre de la galaxie d’Andromeéde est bien
plus lumineux que la périphérie

Dans lUespace, plus on s’éloighe d’un objet
massif, moins on tournera vite autour de lui

Et si Newton s’était trompé, sila gravitation n’était pas
Universelle
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L’Europe a localisé le trou noir
central de la Voie Lacté

20 ans d’observations avec le VLT
Plus d’une centaine de chercheurs impliqués

CE QUE L’ON SAIT AUJOURD’HUI

Distance : 26 000 années lumieres
Masse : 4.2 millions de fois la masse du Soleil
Diametre <17 heure lumiére

Observation possible ce soir
a la tombeée de la nuit
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Event Horizon Telescope (EHT)
8 télescopes a la poursuite des trois noirs
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Pre JWST

KASHz X SUPER
Shen+16 X Fan+23
Perrotta+19 _ SDSS DR16 QSOs

2=2-6

JWST

Type-1 * Kokorev+23
Juodzbalis+24 % Carnall+23
Harikane+23 * Ubler+23a
Maiolino+23a Type-2
GN-z11 B This work
Greene+23 ¢ Perna+23
Furtak+23 Kocevski+23
Ubler+23b Chisholm+24
Matthee+23 4 UHZ-1

Redshift
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Big-Bang

UNIVERSITY OF
CAMBRIDGE
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0,,=0.20, Q,=0.80

0,,=0.20, Q,=0.00

Q,=1.00, Q,=0.00




Eesa

www.spacetelescope.org
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0,,=0.20, Q,=0.00

Q,=1.00, Q,=0.00
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