Title: Cosmology 6
Date: Jun 09, 2006 11:40 AM

URL.: http://pirsa.org/06060024
Abstract:

Pirsa: 06060024 Page 1/28



The Clustering of
Intergalactic Metals

Dmitr1 Pogosyan

University of Alberta

: i - N : : : - T y
5 B SUNEPSINa - NG - SN N R D= £ Sl e S e L IEL e W
Lollaborators: E.van dScannapiec &4 B-;;C:-._h__ ATAcil, FatricCK & CLIL]CATLl, {::__'Lib-dk_,-'l_.’ﬂ_._':
¥ Tt
& e A

CKET rriygon {_..:.'_-__; T Ccauenne EMJ_




S000 |
4500
4000
3500
3000

1500 -
1000 =
EGG

= EJG
3500 4000 4300

Intergalactic Metals

Q1422+231

=000 5500 6000
WAVELENGTH [ANGSTROM)

6500

First Discovered outside
of galaxies with advent
of HIRES spectrograph
on KECK:

N = 3x10* em?

~1

times mean p at z=



Intergalactic Metals

Roughly constant

5 atz<y

)4

S Inhomogeneous:
2 [C/H]~-2.5 atz=3

Nu—=10'*3 order of mag scatter
(Rauch, Haehnelt,
& Steinmetz 1997)
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Competing Scenarios

Primordial Stars
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Observations

ESO-LP: “Cosmic Evolution of the IGM”
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Our Target Species
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Our Target Species

After Rauch, Haehnelf. & Steinm
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Our Target Species

After Hauch_ Haehneit & Steinmeiz 1997



2 Number Densities
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f= d&/dX/dN 1. No Evolution Detected
2. Number densities consistent with previous estimates:
619 CIV & 81 Si IV(N>= 10%)

316 Mgll & 82 Fell (N>= 10"12)




CIV and SilIV Correlation Functions

1. Detected CIV and SilV

trace each other closely

2. 'Two-slope shape with a
“knee” at 150 km/s,

3. Weak Evolution, consistent
with linear growth




How Robust?

No dependence on Max N
No dependence on Min N

velocity (km/s)




MglII and Fell Correlation Functions
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and Fell Correlation Functions
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Synthetic Metals
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Synthetic Metals
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Constant Z. / Local Z-A Relation
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Constant Z. / Local Z-A Relation
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There’s a
Nonlocal relation!
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Bubble Modeling
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Paint Spheres of

— a fixed metallicity Z_
-— with a fixed radius R_
about z=3 groups of

-— a fixed mass M_



Bubble Model: Z=1/5 solar
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Analytical model
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Metals have been ejected into ISM by
rare pollution centers identified with
M=few 10"9 solar collapsed peaks at
z=7.5, expanded to the radius R=1-2
comoving Mpc and then passively
evolved with future clustering (at later
stage nonlinear corrections should be
accounted for). The picture works for
both CIV/SilV and Mgll/Fell
correlations, but is degenerate with
respect to size of the metal sources
versus redshift of pollution

Calculation: 4 point jomnt probability
of high excursions in the Gaussian
density field. Main signal — from
clustering of metal sources (atlarge

separations — as in Kaiser 1984)



