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2 O0OoOobooon

2.1 COBE (COsmic Background Explorer)
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Figure 1: COBE [ [ [ (http://space.gsfc.nasa.gov/astro/cobe)
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2.2 MAP (Microwave Anisotropy Probe)
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2.3 PLANCK
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Figure 9: PLANCK O 0O [ (http://astro.estec.esa.nl/SA-general /Projects/Planck)
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3 Uooboboooboooond

3.1 LCRS (The Las Campanas Redshift Survey)
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3.2 HDF (Hubble Deep Field
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3.3 SDSS (Sloan Digital Sky Survey)
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3.4 2dF (Two-degree Field) Survey
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4.1 Supernova Cosmology Project
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Figure 24: Supernova Cosmology Project [ [ [0 [
(http://www-supernova.lbl.gov)
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4.2 High-Z SN Search
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5.1 MACHO (MAssive Compact Halo Objects)
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Joooooooogoon



o Uobboobouogd 26

F blue 1 A, =6.86]
BF blue 7 0T
6 3
2 r T

s I, ]
o 13 ]
of . ]
DB s wegpipE § o TPtk |
g : : : .
. red : ]
ef 3
B,f < ]
<t L2 ]
[ m 35 rzse=hs Big Wﬁﬂ%%m 1

® 50 300 300 500

days from 2 Jan 1992

=z
i

Day 337,68 §

Figure 31: MACHO O 1st detection (Alcock et al. Nature 365, 1993,
621)



o Uobboobouogd 27

100

Halo mass fraction (%)
(o]
(@]

D
(@]

40

20

Excluded at 95% CL
by EROSI1 1990-95
and EROS2 1996-98

with 3 candidates —
with 4 candidates

Permitted
by MACHO
at 95% CL

4 107

107 107 1 10

Mass of the deflectors (M,)

_ 1 B (Ime halo)
T EE T | T | T |

5 10% &

E1o-t -

102

- A (no lme halo) | |

B, (no Ime halg) |

02 04 068 08

H

02 04 06 048
f

Figure 32: O 000 O
MACHO D OO GOOO
[0 0 EROSO Expérience
de Recherche d’Objets
Sombres[] [ [1 1990-
1995 O LMCOOO 1
[0 01996-1998 O LMC
00 (17.5 million stars
monitoring) 0 2 0O O
SMC OOO 1000
OJodoooooonon

l
Figure 33: MACHO[O 1992
Dogs7gbogn
LMC OO (11.9 mil-
lion stars monitoring)
O3~ 1v0ugon
Doboobooood
OO0oobodd MACHO
Do0o0o0o00ols ~
09M 0000000
Dobooboobod
Doboooboood
0000 20% (8% ~
50%)0 000



28

o Uobboobouogd
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6.2.2 0000 (standard candle)
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6.2.3 Summary of the HST Key Project results
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Figure 43: J 0 0 0000000 RXJ1347-11450 ROSATO OO
XOUgbboobtoobuob bobuobougougo4s

0000000000 XO0000000 O(Schindler et al. A&A
1997, 317, 645.)
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6.2.6 0000000 (time delay)

D0ooooooosotd200b0boooooooogn
Jooooogon

4
Joodotdbotdodooobooogdododoogn
Jooooodn

e 1O DODO 0957+561A, BO DO OO HyO OO

Figure 47: QSO0957+5610 000000 A, B

0000000000 Kundié et al. 1997)

Aty = 417 &+ 3days
0000000000000 O Falco et al. 1997)

o, = 266 + 12km/s
4

2
o At AR )
Hy=6247-—2" km /s/M
’ (266km/s) (417days m/s/Mpe




6 Joooooddg

43

16.8 [ 8
16.9 [
17 F

17.1 F

16.9 [ 4

17 F
1711 & .

172 F

Il ‘ Il Il ‘ Il Il ‘ Il
800 1000 1200
Julian Date — 2449000

instrumental £ magnituds

Lo B | dan '\-|H-|h'.i| !-'IH'h"\-lr Hr'.|.i.pr 5-'|-H|H.l|.:,l B | dun '\-I"| dul HH'
T

L

168 -

16.85

16.9

1645

;Eh 5 ST P
T R

| LA B LA L
Dme @4 | Jan 66 |Feb 85| Mar 85 | Apr 65 | May 05|

Image A 1995 shilted 4184, 0 19= ]
Image B 1996 i

A L,J

I

17 | -

1A% 1 100 1 '.;ar.ll 1200 |;.u:n:-l

JULILAN DATE - 2449000

Figure 48: 0957—|—561A, BUO OO OO O time delay



6 Joooooddg 44
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6.3.2 U0O0OOOOOO

Afiter 0 - 0.5 billion years -- starting out with a very smaooth After 05 - 1 billion years -- larger elumps grow from
distribution of matter directly after the Big-Bang, gravity of merging af smaller ones.

the maore massive {.‘|L'Iﬂ1'|'.l5 of stars stars 1o atiract more matter.

Alter 1 - 2 billions years -- after growing to a fraction After 2-4 billion years - larger imregular looking
of the size af our awn Galaxy, e clemps are large abjects form through collisions and mergers berween
enough for Hubble Space Telescope 1o see them, Mhese sub-galactic sized clumps.

After 4-13 billion years -- galaxies as we see them today
form, and take their final shapes, The elliptical amd the spiml
galaxies with old red stellar pepulations i their centers
formm first, sond the gpieal galaxy diske form later feam infall-
ing surrounding gas.

Credit: Sam Pasecarclle (Arizona State University)

Figure5: J 0 000000000 DODOO Sam Pascarelle (Arizona
State University)
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e 52 00 000000000000000000000
00000 (Jing + YS 2000, ApJL, 529, L69)
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rguess: 000 00000000000000000000
00000000000 (Jing + YS 2000, ApJL, 529, L69)
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