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2.4m-Hubble Space Telescope (HST)
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ldentifying High-z Galaxies
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ldentifying High-z Galaxies
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Spectroscopic Confirmation

Examples

| z~57

Lya 5.624

ﬂ\ NN A PR R
WY W T
Lya 5.642

/s/A)

'd'(iéd)ri_'\nﬁ :H:ME - FU2BKI= 45k siz=d- 7%&5; |
<9“€~2801IEI IHRE) 1xE§IEo>1o 1004Z 0 A 2

| Lya 5687

Di | - 'hplmm 3190 B200 [l a0
8000 Mﬁ) RN f\"ﬂ‘nw;wsh

obs. )\ﬁ ATk ¥

Yoshida et aI (2006) 000 8100 8200 80

Ouchi et al. (2005) »
n  HUT DR uchi et al. (2005) x4

z~4: 20k (70)
z~5: 4k (30)
z~6: 500 (130)
z~T: 300 (50)

Number in () is the one of spectroscopically identified objq

Magellan/IMACS

Fraction of contamination (foreground interloper) <~0.1
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Neutral hydrogen fraction
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Instantaneous or extended reionization?
m z~6-11: Transition of IGM status

z~6: Final stage? (GP;Fan+06 cf.
Becker+07)

z~11: WMAP5+inst.
model(Dunklev+08)

What is the Reionization Era

A Schematic Outline of the Cosmic History

137{E LRI

~ 1 billion

S.G. Djorgovski et al. & Digital Media Center, Caltech
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Cosmic reionization predicted by
the radiative transfer model (lliev et al. 2006)

Galaxies (blue dots) and ionized bubbles (orange)



lonizing Photon Budget

Cosmic Age [Gyr]
3 2 1 0.8 0.6

RMEQRADUEZRE
2 4 6 8 10
2 Ouchi et al. (2009)

z=7IZHE LT, HRAIXFH ERAEKR) e ERHESEALEITONFEEELTLSMN?
O R CFEEE RSB T A EETELGL
HLLIE
O FHIITEEEM, 2L, SRAOMENRENSHELL TS (LY S escape fraction[>0.2], &L metallicity
%, IT5—(factor ~4&KELVAY, L)






Open Questions *
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Large statistics at z~7 with Hyper-Suprlme Cam (2011-)

HSC: ~10x survey speed
(Miyazaki+) under Japan,
Princeton, Taiwan collab.

Distribution of ionized IGM
from simulation grac&CenOS)

n 91 BEDz=7ER A A Sneutral fraction&lonized bubble topologylZ#lIBE (Ouchi/Strauss et al.)
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Serendipitous Discovery of a Giant Lya Emitter
at z=6.6

Ouchi et al. (2009)
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(1) Halo gas photoionized by a hidden AGN?

(2) Clouds of HII regions in a single virialized galaxy?

(3) Cooling gas accreting onto a massive dark halo?

(4) Merging bright LAEs with clouds of HIl regions?

(5) Outflowing gas excited by shocks or UV radiation from starbursts/mergers?
But it is a good laboratory for understanding early galaxy formation.

SpotT
has got astronomers puzzled.

Entertainment

Health
Using space and ground telescopes, astronomers
looked back to when the universe was only 800
million years old and found something that was
Science out of proportion and out of time. It was
gaseous, big, and emitted a certain type of
radiation, said study lead author Masami Ouchi,
Games an astronomer at the Carnegie Observatories in
Pasadena, Calif.

Tech & science

Scientists don’t even know what to call it. So
they just called it a radiation-emitting “blob.”
They used that horror-film staple 34 times in
their peer-reviewed study, which will be
published in next month’s edition of the
Astrophysical Journal. More formally, they named

Travel

Local news

M. Ouchi et al. / A

trophysical Jourr
This image of the Himiko object, the most massive

object ever discovered in the early universe, is a
composite shown here in false color.
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It might not look like much,
but this image represents one
of the most distant objects
astronomers have ever seen,
12.9 billion light years away.

It is a "Lyman-alpha blob" and is
55,000 light years across - as
large as present-day galaxies.

Though younger such blobs have
been found, "Himiko" confounds
the idea that such large objects

grew more recently by the merger of smaller ones.

The bleb may have a giant black hole at
ts centre

The research will be published in the Astrophysical Journal. SE

Current cosmology models hold that between 200 million and one
billion years after the Big Bang, the first colossal stars formed,
emitting radiation that stripped light elements of their electrons and »L
turned the Universe into a soup of charged particles.



Large statistics at z~7 with Hyper-Suprlme Cam (2011-)

HSC: ~10x survey speed
(Miyazaki+) under Japan,
Princeton, Taiwan collab.

Distribution of ionized IGM
from simulation g rac&Cen05)

m #9153 DOz=7ERAIH Sneutral fraction&lonized bubble topology(Z#IFE (Ouchi/Strauss et al.)
m ELXXE. IPMUIARETI LTV AR ER TER D NFTZ=TRADIR TS M E IV IREE



Summary
r FIEREEBICEBFARBz=4-TDRARE

1. SRR EKIRIEE &
- HEREOBY, CEHEENE?
EARRIEBEDHER
fE/T@’)Y —H/\O—HBTOD R EEAL
2. FHEBEEH
n zZ=7/CEMIEFOAR?HEME?? HLLLIZ
BEENFITRYTULNSA, z=7TER A D E [Llow-zDEHD M i5EAE

m SEORE
FF B I ER (HSC; NAOJ, IPMU4th)
ICKHFHE Ear‘ﬁi’EH%ﬁO)?"""

» FHBEZTME. bubble topology
= Serendipitous discovery~ DA



