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Outline

= Quasar absorption line spectroscopy
= Some hot topics
8 PKS1302-102 (z
= Focus on OVI

= Multi-phase IGM

1 A ’sqrbers associated with galaxy groups

— 0.2784)

qso

[/STIS archive survey (in progress)
More metal lines (CIV, SilV)



Quasar Absorption Line
Spectroscopy

= Probe low-density,
large-scale structure

Composition of IGM
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N SN . Cen & Ostriker (2005)




" Chemical Evolution of IGM

» [Universe enriched
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“Missing” Baryons

Warm-hot intergalactic
medium (WHIM)

From simulations

= (Collisionally 1onized

= Shock heated:
1°<T<10"K

= QOverdensity: 10 <0 <30

Trace 3x10° K WHIM
with OVI AA1031,1037

How well do observations
agree with simulations?
= Test on one sightline



" PKS1302-102: Search for OVI
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= Lya (23, log Ny, > 14)
= CIII (6, log C*" > 13)
= OVI (2+1, log O™ > 14)
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Normalized Flux

S/N ~3-5/pm
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log Ny, = 15.1,
b =22 km/s

= Multi-component
log (O*) =14.5

= ov, >+50 km/s
log (C™) =13.7

= No offset
log (C)<13.9

What about 1onization
mechanism(s) 7==p>
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Photoionization
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| logN(HD=15.00 [M/H]=-1.00 !

‘= For photoionized

" logU=-1.5

= [C/H]=-0.9

= [O/H]=-0.7

For collisionally ionized

logN(X)

logN(X)
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= Jog Ny~ 16.9,
b =31 km/s

= Multi-component

log (O™) = 14

phases (@2 |:'r|)

= (0.09487

Partlal Lyman L1m1t System

Z.s = 0.094865
log Ny, = 16.87700
b=31"7kms™'

log U =-2.8:
-2 <[C/H]<-14
[Si/H] =-1.7

T=1.8x10°;
[O/H] =-2.6




[.ine Profiles
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Lyman Limit Optical Depth
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 HST/STIS Archive Survey

Search for OVI, CIV,
SilV

~60 QS0s, 0 <z, <2
Galaxy survey for ~12
sightlines

Simulations and pixel
optical depth

= Add to Pettini et al. (2003)
Qv plot

= Aguirre et al. (2004)



- How many absorbers will we

' find?

= Including only 12
objects of ~60 Az |dN/dz |N,
= Az will increase OVI (25 |15 37 ]

Have not adjusted for

Silv 1.7 [1-27 |2-3

. Galactic lines

= Az will increase

civ (09 [1-3? |1-3

,dN/dz <3
Lya [2.3 [>100 |>230




Summary

= Power in quasar absorption line spectroscopy

= Composition, evolution, structure

PKS1302-102






| : Relative abundances
= e, N(CH/N(CH)
L CLOUDY models

Photoionization
= Jonization parameter

lTonization Mechanism

logN(X)
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How many OVI absorbers?

= Az=2.5

= ]2 objects with STIS
and FUSE spectra

= dN/dz(OVI) =15
= EW > 30 mA
. NeXp. o 37




; 'How many metals absorbers?

Az

dN/dz

N

exp.

OVI
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Lya

2.3
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" [fno CIV,dN/dz <3







