ATLAS search for Lyman Limit Systems in quasar pairs
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Why Lyman Limit Systems?
And why quasar pairs?



The goal: gas around galaxies

The circumgalactic medium encodes the echos of two key
processes for gas evolution: gas inflows and outflows
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The goal: gas around galaxies

The circumgalactic medium encodes the echos of two key
processes for gas evolution: gas inflows and outflows
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The goal: gas around galaxies

The circumgalactic medium encodes the echos of two key
processes for gas evolution: gas inflows and outflows
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CGM, Absorption Lines, and LLS

Absorption lines offer a powerful tool to investigate the properties of
the CGM, and in particular LLSs

van de Voort et al. 2012

Shen et al. 2013
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CGM, Absorption Lines, and LLS

Absorption lines offer a powerful tool to investigate the properties of
the CGM, and in particular LLSs
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CGM, Absorption Lines, and LLS

Absorption lines offer a powerful tool to investigate the properties of
the CGM, and in particular LLSs

1.0 --------- I L I A AL R B AL S I AL R B R
®Prochaska+2010
- vO’Meara+2012 i
08} ARibaudo+2011 _ -
- mNon Color @ -
i H@H |
0.6 _

8(X)'r > 2
:

o —F

Redshift MF et al. 2013



Ok, but why quasar pairs?

Our knowledge of the distribution of optically thick gas around z~2-3
galaxies is limited by the number of quasar/galaxy pairs
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Ok, but why quasar pairs?

It would be easier to observe brighter quasars!
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The LLS autocorrelation function

The LLS autocorrelation function measured along quasar pairs is an
effective way to map gas around galaxies

Projected Separation
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The LLS autocorrelation function

The LLS autocorrelation function measured along quasar pairs is an
effective way to map gas around galaxies

1-halo term:

R < Recewm
P (LLS,LLS) ~ fc
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The LLS autocorrelation function

The LLS autocorrelation function measured along quasar pairs is an
effective way to map gas around galaxies

2-halo term:

R > Rcaewm
P (LLS,LLS) ~ fc x DM
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The LLS autocorrelation function

The LLS autocorrelation function measured along quasar pairs is an

effective way to map gas around galaxies
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The LLS autocorrelation function

The LLS autocorrelation function measured along quasar pairs is an
effective way to map gas around galaxies
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The LLS autocorrelation function

The LLS autocorrelation function measured along quasar pairs is an
_effective way to map gas around galaxies

Projected Separation
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The LLS autocorrelation function

The LLS autocorrelation function measured along quasar pairs is an
effective way to map gas around galaxies
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The need for VST ATLAS

Currently, we are limited by sky coverage to search for QSO pairs
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The need for VST ATLAS

Currently, we are limited by sky coverage to search for QSO pairs

The holy grail:

| Redshifts: z ~ 3.2-3.4
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The need for VST ATLAS

Provided bright enough quasars, we can study the projected
velocities within the CGM of distant galaxies
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The need for VST ATLAS

Currently, we are limited by sky coverage to search for QSO pairs

Quasar
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14:51:20.652
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10:39:00.013
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10:26:16.115
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+39:55:43.55
+46:59:39.42
+46:14:20.83
+57:39:12.59
+52:46:32.05
+29:27:54.73
+63:39:31.02
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+62:34:12.62
+35:05:59.71
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3.0780
3.2639
4.2830
3.6320
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3.5960
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More pairs, please!
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And how about triplets?

Sometimes, we stumble upon unexpected rarities
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