Introduction tfo Cosmology
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What is the Reionization Era?

Time since the
Big Bang (years)

~ 300 thousand

~ 500 million

~ 1 billion

~ 9 billion

~ 13 billion

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

A Schematic Outline of the Cosmic History

< The Big Bang

The Universe filled
with ionized gas

<-The Universe bacomes
neutral and opaque

The Dark Ages start

Galaxes 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!



Galaxy Luminosity Functions
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Abell 1689
z =0.18

‘ . X-ray (Chandra)
| + optical (HST)
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Quasar Intergalacti
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Flux (erg s—! cm=2 A-1)
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18.8 hours with HIRES (Keck I)









The Light Path of the High-Resolution Echelle Spectrograph

2b. Collimator 3. Echelle Grating
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1. Viewing Slit

6. Mirror

7. Field Flattener
8. CCD (hidden behind field flattener in this view)




Flux (erg s—! cm=2 A-1)
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The Ly a forest at high spectral resolution
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The Ly a forest at high spectral resolution

Wavelength (A)
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35 Mpc

Distribution of gas at z = 3
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Distribution of neutral gas at z = 3
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