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Basic Idea

—-Different enrichment models predict very different
spatial distributions of metal “components” as
quantified by the correlation function

—-Use an automated method of identifying such
components in a large sample ot QSO spectra,
concentrating on CIV and SiIV

- Apply precisely the same procedute to identify these
features in simulated spectra from models that
parameterize metal enrichment in a simple way

- Compare simulated and measured correlation functions
to derive best fit model parameters and uncertainties.
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ESO-LP: “The Cosmic Evolution of the IGM”
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Longueur d'onde

Focus on properties of CIV (z=1.5-3.0) and SiIV (z=1.8-3.0)
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Number Densities

1. No Evolution Detected:
fixed Comoving density,
tfixed Physical size

2. Number densities consistent
with previous estimates

380 CIV and 92 SilV systems
N>=10"* cm™

Dashed line is fit by Songaila (2001)



Correlation Function

correlation function
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Number Densities and Clustering

correlation tfunction CIV
12 12 14 15 16 12 13 14 15 16 12 13 14 15 16 20. 50.100200. 500. 20 50.100.200. 500.  20. 50.100.200. 500.

T TR T T O I I Iy T o T T T [T I I T TR [T T T I ITT g 11 R LU R AL AL I 3R B AL I I LB A IR L AR LR R

- * e 1E * 1. 10 3F 3F EEe
ze El™ EISE 3 3 1 El3 130
15 E 3E ‘* IE & 31 20 ¢ 1k 1 %

E f 3E * 3E # 3 10k 4E el 410
uE ' ElS * ElS & 14 5. i“’%&%"‘ g 1192+ ‘ 3EM 116 3s.
ISEMTer1Tg,  JEM1es1T®  JEMies11 g 15 3 Egs ke k|7 ;

E i dE ! JE ’ q = CE=594 {Ei=14 .56 3 =25 2.

FELL il Hl__IHIHlHIHHIIIH|_1T 05k E E

QE

TTELTTTTITTTITI]TTTT] TTRITTTTITT[TTTT[TTIT] TTRITT TTTTTTITTTTT]

rri— [ T d MW
Err T T T ||||||§_!"IT".I"I'|'I'|ITF"I".'I1'I1'TI'E_: IR | T TTTTg

—
bl
N
SRR =N
[RALLL R
Lol ol
Lot vl
N
o

—log f

M Be+ 11
H24

T et Sl 2 S

LY AN LN

h,
=
T I T 7T

T
E+1
[ mE
IR R
A=l
Lol

1l
—
=

—
o

w30 O i

-
—1
=
N

by
T, I|l|ll||||.||II
qﬁL:Uz

R32 4
Ll bevin bl _|I||||I||||I||||*|I 17 0.5 Bk oot i
12 12 14 15 16 12 12 14 15 16 12 12 14 15 16 20, 50.100200. 500, 20, 50.100200. 500.

oo b i
—
I~
—
o

._,
=
T T[T T T 17T

|

log N velocity (km/s)

Z=1/50 solar




Number Densities and Clustering

1. Clustering is largely independent of Z
2. Very biased — argues strongly for enrichment from rare peaks
3. Filling factor ot bubbles in these models is ~ 10%
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Conclusions

We have studied the clustering of 380 CIV and 92 SiIV
systems detected automatically in a homogenous sample of z ~

3 high S/N, high resolution QSOs

No evolution is detected, both species follow each other
closely

Correlation function exhibits two slopes with an elbow at 150
km/s, largely independent of N

Detailed comparisons with simulations imply that such metals

are contained in R~2 comoving Mpc bubbles around sources
biased like 10> -10'> Msun z=3 galaxies.

The volume filling factor in such a model is ~10%



