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Cameras & Spectrographs
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Optical imager (34'x27')
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Infrared imager and

spectrograph (A/AA=20,000)

HiCIAO (AO188)
Coronagraphic imager with
differential imaging

Nasmyth HDS

techniques ocu/_/ Optical spectrograph
AO188 ’j (AAN=100,000)

188-element et RN N p =

curvature o Al ) 4

SeNSINg ‘ 8 /' Optical imager and

adaptive optics
system with a
laser guide star
capability

spectrograph

- IR iImager and spectrograph
- ‘// MOIRCS
NIR imager (7'x4") and multi-

lllustration by Takaetsu Endo, object (50) spectrograph
taken from Nikkei Science 1996
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Supernova Cosmology Project
Kowalski, et al., Ap.J. (2008)
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Problem

pA=(2meV)*=(TeVZ/Mp)?
DM”AH ¥ TeV-scale WIMP

Pm~= (TeV2/ Mp)) E
&I DL

T=(TeV3/Mp)= 0K T—=E
S=DDRIDDHNIF
FEUTHDZ &l

DE A 22

Pradiation

Pmatter

P
&
G
=
@
O,

4102 10° 10210*10°10%10"0'2107'10'%10"®

T [GeV]




=l

o {A[[CHDH > TLVERLY

R O 2L Y e, o A S R CRL I - W o by

FIL DN E

" - - & I3
¢ B T e e Bl Y Y A — i e
- L ¢




=l

o {A[[CHDH > TLVERLY

R O 2L Y e, o A S R CRL I - W o by

FIL DN E

" - - & I3
¢ B T e e Bl Y Y A — i e
- L ¢




BEETR)LE— 0




EETRILT—

o FHODEERDEEMNLIMILIF KLY
o /iR =redshift 7 CHIN S

I
alao = 4
- ; - ) e fo B ol -J'.";; L Rage A A » SR U -.' . i S = : : .-._,-‘.__'. i l"-'"' €. L
ey - '. ?' w¥yy '-,~: e b 2 =S e o ? 0 T - ‘ S i ladie ".'?\_ Sy AR '.\"r' Al
- ' - 3 N - & " - : ¥



B OD EE

Ar2
1 — kr?

| QdQQ

= G e )

° comoving (proper) distance

) - o Lo wouk A . t v 4 . Y RI | 0 - d R e -
. "I N : . WAL i r & - 2 il L A 5 4 ’ e g P - N it .
- & ol ,;\_‘v,\ . ‘ P _r 3 \’_ ik LA Ao = "'—- Nt A Y T —_ W\ v R o TR X r‘,!_ i\v 4s

r! -l b - S “-_ aagh' T .'- £0r ) :‘l e 4 R o i A - P e T PR e .'.;'.' g b A f..' < .. LS bl "l o L8 /4




FHOEE

® growth factor g(z)
g+2Hg=4rGNpmg =
o FHEEE H (& TEE

RHYE T 11 (L exponential [T BX-

» 5
»
X -
i

B
2a3

S

+/
. HI:I/
P IART T e S R ST

Il

4
Fa s .
1
K -_




4D D E

® SN (Type-la supernovae)

- ® CL (cluster survey)
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“Weak” Gravitational Distortion

Simulated lensing map
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The Forward Process.

Galaxies: Intrinsic galaxy shapes to measured image:

Intrinsic galaxy Gravitational lensing  Atmosphere and telescope  Detectors measure Image also
(shape unknown) causes a shear (g) cause a convolution a pixelated image contains noise

Stars: Point sources to star images:

N -

Intrinsic star Atmosphere and telescope  Detectors measure Image also
(point source) cause a convolution a pixelated image contains noise

Sarah Bridle




cosmic shear
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Baryon Acoustic
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sound horizon

http://astro.berkeley.edu/~mwhite/bao/
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