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QbL: The Quasars behind Clusters Survey

Outline

4 Why quasar absorption lines

4 Why clusters

4 Fundamentals of absorption line surveys
4 QbC Survey results

4 Future

Sebastian Lopez, Trieste, December 13 2007
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QbL: The Quasars behind Clusters Survey

L & x

[ { aa ¥ NTRO y

4 L. F. Barrientos (U. Catolica) N e &
4 D. (. Gilbank (U. of Toronto) =, A

# M. D, Gladders (U. of Chicago)
4 P. Lira (U. de Chile)

4 J. Maza(U. de Chile)

4 N. Padilla (U. Catolica)

4 N. Tejos (U. de Chile)

4 M. Vidal (U. de Chile)

4 4. K. C. Yee (U. of Toronto)

Sebastian Lopez, Trieste, December 13 2007



Quasar absorption line systems probe

galaxies at large impact parameters.




Local Universe, 2lcm Observations

. -
¥

Maurer et al. (1996)



i

14°20°30"

(000Zr) uoIIRUTDa(

3700
Right Ascension (J2000)

w
S

E
o

K|
4]
—




—
o
o
[
2
-

o
o
o
o
—
o
o
ﬂ
o
QL
=

14720"30"

RAT

12hgympas

37™00°

Right Ascen:

)
4
3
2

1

I L I LI | I LI

EES

I L LI I LILEL I | I L I | | |

Lyo Fgrest «——

partial break

DLA LS

Lya EmissionT

gHfCi

I | I L1 1 I 11 | I | | I | I ] | I | I | I L1 | I | | I I 11

vV Abs. 7
from DLA T

1600

1800 2000 2200 2400 2600 2800 3000 3200

Wavelength, A




—
o
o
[
2
-

o
o
o
o
—
o
o
ﬂ
o
QL
=

14720"30"

RAT

12hgympas

37™00°

Right Ascen:

)
4
3
2

1

I L I LI | I LI

EES

I L LI I LILEL I | I L I | | |

Lyo Fgrest «——

partial break

DLA LS

I | I L1 1 I 11 | I | | I | I ] | I | I | I L1 | I | | I I 11

Lya\Emission

Clv \Abs. -
4 friom DLA T

1600

1800 2000 2200 2400 2600 2800 3000 3200

Wavelength, A




Q1241-G1 Q1209-G1

-300 -200 -100 O 100 200 300 -300 -200 -100 O 100 200 300
Velocity, km/s Velocity, km/s

Q1127-G1 Q2128-G1

-300 -200 -100 O 100 200 300 ;2 -300 -200 -100 O 100 200 300
Velocity, km/s Velocity, km/s

Q1622-G1

-300 -200 -100 O 100 200
Velocity, km/s

Q1127-G2 Q1622-G2

LN LR 4

-300 -200 -100 O 100 200 300

-300 -200 -100 O 100 200 300 .
Velocity, km/s

Velocity, km/s
Q2206-G1 Q1622-G3

%

0
-300 -200 -100 O 100 200 300 R " -300 —-200 -100 O 100 200 300

Velocity, km/s Impact Parameter Velocity, km/s




-300 -200 -100 O 100 200 300
Velocity, km/s

-300 -200 -100 O 100 200 300
Velocity, km/s

-300 -200 -100 O 100 200
Velocity, km/s

-300 -200 -100 0 100 200 300
Velocity, km/s

-300 -200 -100 O 100 200 300
Velocity, km/s

Q1241-G1

Q1127-G1

Q1127-G2

,’ B )

Q2206-G1

Impact Parameter

Q1209-G1

-300 -200 -100 O 100 200 300
Velocity, km/s

Q2128-Gl

-300 -200 -100 O 100 200 300
Velocity, km/s

Disks? Outflows? HVCs

Q1622-G2

LN LR 4

-300 -200 -100 O 100 200 300
Velocity, km/s

Q1622-G3

%

0
-300 -200 -100 O 100 200 300
Velocity, km/s




Z— - 9-
(“me/Ne)ur




Motivation for the present work...




QSO RXJ0911.4+0551

Mgll 2803




RXJ0911+05: Massive cluster at z=0.7689+£0.002 (Kneib et al. 2000)
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RXJ0911+05: Massive cluster at z=0.7689+£0.002 (Kneib et al. 2000)
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What is the incidence of Mgl

systems in high-z cluster galaies?




Why is this question important?
Because clusters...

s have many galaries at the same cosmic time
s are the densest environments in the Universe
s induce galayy transformations

s can be traced to high-z

debastian Lopez, Trieste, December 13 2001 17



Why is this question important?

Because clusters...

s have many galaries at the same cosmic time
s are the densest environments in the Universe
s induce galary transformations

s can be traced to high-z

~vill tell us about the field Mgl population

debastian Lopez, Trieste, December 13 2001 18
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QbL: The Quasars behind Clusters Survey
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QbL: The Quasars behind Clusters Survey
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QbC: The Quasars behind Clusters Survey
Cluster Data

4 Red-Sequence Cluster  Survey
(RCS-Y)

4 100 sq deq

4 R- and z-bands

4 (Galaxy Clusters up to z-1.4

4 Photo-z accurate to 0z+0.)

Gladders et al., Barrientos et al.

4 Contamination ~-3%.

Sebastian Lopez, Trieste, December 13 2001 26



0'2<chuster<zqso Absorption Systems -
Quasar—cluster pairs-
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Ad-hoc redshift-path density

4 0z=%0. defines ‘redshift intervals’ to search for
Mgll absorption systems. e

4 Sum of redshift intervals determines the total
redshift path of the survey, Az

4 Total number of absorption systems in the redshift
path (hits) gives us dN/dz, i.e. the probability of
finding Mgll in this cluster sample.

Nhits(Wo, 21, 22)

(AN/dz) (W, 21, 29) =

Sebastian Lopez, Trieste, December 13 2001 28
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Incidence of Mgll in clusters
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Summary of results

4 Intermediate redshift cluster galaxies also host Mgll absorbers.

A Strong absorbers are a factor of ~10x more abundant than those in the field

(2 20 result). The signal is stronger for
4 more massive clusters
4 smaller impact parameters.
4 Weak absorbers conform to the field statistics.
A Cowmplementary redshift path gives field statistics, so hits are not due to

chance a\ignments.

debastian Lopez, Trieste, December 13 2001 41



Implications

4 Excess of strong absorbers consistent with the
overdensity of cluster galaxies expected from numerical
simulations.

8 Lack of weak absorber overdensity indicates between |
and 2 orders of magnitude less Mgll cross section than
in the field.

4 Most plausible explanation: halos giving rise to weak
Mgll have been truncated by processes inherent to the
cluster environment (e.g., ram pressure stripping).

Sebastian Lopez, Trieste, December 13 2007
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a8 Most plausible explanation: halos giving rise to weak
Mgll have been truncated by processes inherent to the
cluster environment (e.g., ram pressure stripping).




QbC: The Quasars behind Clusters Survey

Near future

4 (ravitational \ensing
4 Halo sizes
4 lonization

4 RLH-2 + DDDS DS = factor 10 more pairs!

debastian Lopez, Trieste, December 13 2001 24



