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7B 2dF QSO survey:




| - Hubble Deep Field |

http://oposite.stsci.edu/pubinfo/PR/96/01.html
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® deep images of
regions on the sky

®do thisagain one
month later

@ compare two sets of
Images, looking for
new “stars’
superimposed on
galaxies

® Several types of
supernovae

®SNe |la have
characteristic
Spectra

SN 1998M  «=0.63 SN1998] «=0.83
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M osaic of HST images
of distant supernovae
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Supernova 1998ba
Supernova Cosmoloqgy Project
(Perimutter, et al.,, 1998)
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Supernova
Discovery
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Telescope)

? (as seen from
*  telescopes
on Earth)

Difference
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M easuring Peak Apparent Brightness

Peak brightnesses and the light curve
® All SNe lapeak intrinsic brightnesses are
the same to within ~10%

® Must obtain series of images and measure
the light curve
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SN la Hubble
Diagram

High redshift SNe la
favor auniverse
which is entering an
accel erating phase

® Two independent groups
come to the same conclusion

®|_atest results indicate that
there is a cosmological
constant

@®acts as repulsive force, and
will grow to dominate
expansion more and more
as time passes
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MACHO X #&
(Massive Halo
Compact Object)
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‘ Massive Compact Halo Object I

e =
. s -
5 & 2 |
. k B
b - = X
2| -.- :It
5
o]

e e B0
o I 4 "'1":"I'-'I-v-5'.r.s e

- ey 4;"5' .4II:

; - i ] 3"‘ . Lm # ..=-=-_:§.".',. 3
O I-"E! E;Eﬂy;;;--_.-: i 5 _-_5: - LW W o

(Alcock et al. 1993)



Tl !
g i, g

gt L e K o o I RS . V0 . TOL AR T 7§ S
P L AL PO R L O i TR Sowhe s Sy

440

420

02
(5]
>
~—
&
o)
J
(AY]
O
£
b
1s]
o)
T

24



g

)

A

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

with 3 candidates —
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Galaxy Cluster Abell 2218
Hubble Space Telescope = WFPC2




Galaxy Cluster Abed 2218 # Kaiser et al. astro-ph/0003338

Hubtles Space Telescope = WFPC2

Wittman et al. astro-ph/0003014
Bacon et al. astro-ph/0003008
van Waerbeke et al. astr o-ph/0002500

2000 4

Tegmark (2000)



Astro-F (IRIS)

M AP(2001

PLANCK (2007

SDSS






Expanding the expanding univer se

_Oth order
1st or der

2nd order
3rd order
4th order
e
L-th order
« M-th order
N-th order*
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