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e.g., MS 1512−cB58, v(IS,abs) 
= −390 km s−1

mass ouflow ~ 60 M/yr
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Ly α forest
C IV forest

S/N > 200 Z = 3.625
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Keck II + ESI  (11.6 hours)
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At z ~ 3, slope = −1.80

(Also fits Ellison et al. (2000) 1422+231 results.)

� ,��.�,� � .I � �� = ����J �>�0/3�< 3/;�����
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366 C IV systems

1.74 < z < 5.29

12.0 < log N(CIV) < 14.9

109 Si IV systems

1.78 < z < 5.29

12.0 < log N(SiIV) < 14.8
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� ,��.�K ,= � �� L ��� �A�B�;

Ω CIV =  (2.0  +/- 0.5)  x  10-8

Ω SiIV =  (7.0  +/- 2.6)  x  10-9

<z> =  3.18

H 0 =  65  km/s/Mpc

q 0 =  0.02
Assume    Ω (C)  ≅ 2  Ω CIV and    Ω (Si) ≅ 2  Ω SiIV

Scale  α   with  Silicon   &   Fe  with  carbon
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Ω ion =
dX

dz
m ionΣ N ion

∆ z
H o

ρ crit c

Ω metals =  (3.3 +/- 0.8) x 10 - 7

WITH  0.005  <  Ω b h 2 <  0.016

MINIMUM METALLICITY RELATIVE TO SOLAR   =  −3.3   ~ −2.8

dz

dX
>

(1+z)2

[(1+z)2 (1+Ωmz) – z(z+2) ΩΛ]0.5
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N = 10 14 −−−− 10 15

N = 3 x 10 12 −−−− 10 14

Pettini et al. 2003

N = 10 12 −−−− 10 15
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N (Si IV) = 8 x 10 12 cm−2

N (C IV) = 5.7 x 10 13 cm−2
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