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sub-stellar objects ‘ E%
To discover Pc'll.brown"d‘w'ar '

. if they exist

- To determine the substellar mass
function

To break the z=7 quasar barrier

To determine the epoch of
reionization

To construct a galaxy catalogue at
z=1 as large as the SDSS catalogue

To measure the growth of
structure and bias from z=3 to the
present day

f red Deep Sky Survey
_dlme science goals

' °To determine the epoch of

spheroid formation

To clarify the relationship
between quasars, ULIRGs, and
galaxy formation

To map the Milky Way through
the dust, to several kpc

To increase the number of known
Young Stellar Objects by an order
of magnitude, including rare
types such as FU Orionis stars

(Transneptunian planets?)

Lawrence, A., et al. 2007, MNRAS, 379, 1599
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' *: Galactic Clusters Survey
' * Deep Extragalactic Survey

/ ',‘) - -
* Large Area Survey .

~.* Galactic Plgne Sur\g.y;

»

— z=1-1.5 galaxies

— 1<22.3;K<21;J-K=1.5-1.8
e Ultra Deep Survey

— Giant ellipticalsz = 3

— JJH~2; H-K~1

— J<24.8;H<23.8;K<22.8

— Subaru/XMM-Newton Deep
Field
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ys (SDSS, 2dF) show
arn

Strong evolution of luminous g
density

Strong clusteri f luminous qu'as'ar.'s
Existence of bill solar mass BHs at z~6

®mergence of Gunn-Peterson effect indicates
the end of reionization epoch by z¥6 (Fan et
al. 2002, AJ, 123, 1247)

A wide-field infrared quasar survey will

Probe the evolution of faint quasars and the
evolution of UV background at high-z

Reveal the evolution of first luminous quasars
in the Universe

Map the history of reionization at z >7
(Importance of the Y band; Warren, S., &
Hewett, P. 2002. in A New Era in Cosmology
283, WFCAM, UKIDSS, and z = 7 Quasars, 369)

Relation between quasar activity and galaxy
formation

Yesterday: Xavier Prochaska — The static sky

Today: Takamitsu Miyaji — X-ray & SASIR

Tomorrow: Bob Becker — Reddened quasars
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- - - Brown dwarf
---- Quasar at z=7

Lawrence, A., et al. 2007, MNRAS, 379, 1599
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Time since the
Big Bang (years)

i ~ 300 thousand

. (zr1250)
nn- -
| i
. h'in z¥6 quasars .
| as indication of the end of b
- reionization epoch" . ~ 500 million
' 7 (z~9.74)

-+ Fagetal. 2002, AJ, 123, 1247

search of LAE candidates in
th_e Subaru Deep Field indicates

“that the reionization may have
‘. not been completed at z=6.5

3 ~* Kashikawa et al. 2006, Ap), 648, 7
: « WMAP data suggest that the (;lsb";;';
universe was ionized out to
z~10
* Pageetal. 2007, AplS, 170, 335
~ 9 billion
(z~0.45)
~ 13 billion

(z=0)
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S.G. Djorgovski et al. & Digital Media Center, Caltech
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A Schematic Outiine of the Cosmic History

<The Big Bang

The Universe filled
with ionized gas

< The Universe becomes
neutral and opaque

The Dark Ages start

Galaxies and Quasars
begin to form
The Reionization starts

The Cosmic Renaissance
The Dark Ages end

<-Reionization complete,
the Universe becomes
transparent again

Galaxies evolve

The Solar System forms

Today: Astronomers
figure it all out!
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m Gallery of Gravitational Lenses
. ’ Hubble Space Telescope * WFPC2
2 ;: o Why may be important Gravitational
' " Lensing for high-redshift quasars?
* Luminosity bias
Y o \ * Evolution of AGN Lum. Func.
\ ‘Lenséd N * Young AGNs may be dimmer
Quasar o Were to look
‘ -

e Galaxies

» .
. * * Clusters
j - - '



os, M 'R. etal.20

ApJ, 606, 683
* Richard, J., et 1. 2006,
. A&A, 456, 861

. .6to_metric redshifts

_ . ‘Optical = NIR synergy
- - ¢ Ly, relatively easy
“* But flux uncertain

* Reionization incomplete o

* Ho from space
* Not absorbed by IGM

* No resonant trapping/dust

absorption
* JWST
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Distant Object Gravitationally Lensed by Galaxy Cluster Abell 2218 HST ¢ WFPC2
NASA, ESA, R. Ellis (Caltech) and J.-P. Kneib (Observatoire Midi-Pyrenees) ® STScl-PRC01-32

. - e
e Galaxies at z~7

in Abell 2218
— Ellis & Kneib
Clustersatz~ 1
— Adam Stanford talk
* Open questions
— M/L evolution
— IMF
— Pop Il
— Metallicity
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Lyman Alpha 'Em.if?'rs‘ Lyman Break Galaxies
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Two z~7 LBG galaxies wit Spitzer IRAC imaging in
the HST Ultra Deep Field

Labbé, I., Bouwens, R., lllingworth, G. D., & Franx, M. 2006, ApJ, 649, L67
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Hubble Space Telescope
ACS/WFC NICMOS

Distant Gravitationally Lensed Galaxy
Galaxy Cluster Abell 1689
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NASA, ESA, and L. Bradley (JHU), R. Bouwens (UCSC), H. Ford (JHU), and G. lllingworth (UCSC) STScl-PRC08-08a
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* UP: Counterpart candidates

* Verdugo, T., de Diego, J. A., &
Limousin, M. 2007, Astrophysical
Journal, 664, 702

e LEFT: Search of High-z galaxies

* Ellis, R., Santos, M. R., Kneib, J.-P., &
Kuijken, K. 2001, ApJ, 560, L119

7 M&-«J.ﬁ

x (arcsec)
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SASI'R" — GTC — LMT...
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Catalogue cross correlation X-Ray, UV, Optical (OTELO)

Clusters at z > 0.5 Deep fields
High-z candidates Redshift confirmation
David Hughes talk LMT Redshift Receiver
COlines atz >3
High-z gravitational lensing Lens model in the optical
Weak lens statistics Mass distribution
Search around critical lines Identify critical lines
More GL systems
Larger redshifts

Radial arcs
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Microlens Event MACHO-96-BLG-5
Hubble Space Telescope *« WFPC2
NASA and D. Bennett (University of Notre Dame) * STScl-PRC00-03
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Bennett, D.P,, et al. 2008,
arXiv:0806.0025
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