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Overview: the cosmic “dark ages”

What is the Reionization Era?

A Schematic Outline of the Cosmic History
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Big Bang (years) <+ The Big Bang

The Universe filled
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~ 300 thousand <The Universe becomes
neutral and opaque

The Dark Ages start

Galaxies and Quasars
begin to form
~ 500 million The Reionization starts

The Cosmic Renaissance
The Dark Ages end

~ 1 billion : v <-Reionization complete,
. the Universe becomes
transparent again

Galaxies evolve

~ 9 billi
rion The Solar System forms

~ 13 billion f Today: Astronomers
. & figure it all out!

S.G. Djorgovski et al. & Digital Media Center, Caltech




Overview: the reionization history

What is the Reionization Era?

A Schematic Outline of the Cosmic History
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Big Bang (Yearse) \mﬁ %qivzgg’zgged Many Open questionS:

<The Universe becom
neutral and opaque

The Dark Ages start

-when did the reionization
happen?

_ ‘ RS e o - what are the main sources
of ionizing photons?

- what is the relative
contribution of Poplll/Popll
stars?

- what are the feedback
effect at play?

The Solar System forms

Today: Astronomers
figure it all out!

S.G. Djorgovski et al. & Digital Media Center, Caltech



GRB 090423

SWIFT BAT 2009 Apr 23 Exposure :
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GRB 090423: TNG spectrum

spectrum taken with the Amici prism on the TNG/NICS camera at ~14 hrs
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'GRB 090423: VLT spectrum
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'GRB 090423 prompt
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'GRB 090423 X-ray afterglow
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\GRB 090423 a rare event
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\ Expected GRBs/yr at z>6
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Redshift records (compiled by R. McMahon, N. Tanvir)
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Exploring the

dark ages”

What is the Reionization Era?

A Schematic Outline of the Cosmic History

Time since the z
Big Bang (years) <+ The Big Bang

The Universe filled
with ionized gas

~ 300 thousand <The Universe becomes
neutral and opaque

The Dark Ages start

Galaxies and Quasars
begin to form
~ 500 million The Reionization starts

The Cosmic Renaissance
The Dark Ages end

~ 1 billion : v <-Reionization complete,
. the Universe becomes
transparent again

Galaxies evolve

~ 9 billi
rion The Solar System forms

~ 13 billion f Today: Astronomers
. & figure it all out!

S.G. Djorgovski et al. & Digital Media Center, Caltech

Further details: Salvaterra et al. 2009, Nature, arXiv:0906.1578
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