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QSO Absorption Lines

® Metal absorption lines.

Cen & Ostriker
NASA / HST
Subaru Telescope
www.gimp.org

K. Adelberger

. . ® Ly Absorption
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Virgo Cluster

Hot gas (...)

Stars (...)

Dust (...)

Cold gas (<10%K ...)

Warm gas (10*~10°K,Yoon in prep.)
677 references in NED (Krick+11)
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Our Study

study of the distribution of
in the best cluster.

® Gas in difference phases: hot(X-ray),

(Lyx), and (HI) = Cold streams, shock
heating...

in a cluster.

* Bulk motions: Inflow along a filament.

* Turbulent motions.

201 | ESO Workshop, Garching




Data

o COS/GI30M:

e 1150 - 1450A, vies=15km/s,W > 40mA
(~10'3cm™?)

* |1 SLs, 33 Lyx lines
e STIS, GHRS:

* |Impey+99; Penton+00,04;
Chen&Mulchaey09; Williger+10

* |2 S8Ls, 16 LyX lines
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COS: Lyx Absorption
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® Lyx absorbing gas prefer ©

outskirts and avoid X-ray regions.
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Radial Dist. of
Absorbers
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Covering Fraction

IAANRERE RN L R R W > 50mA(~ 1 x 10¥cm™2) >100mA > 200mA > 300mA
Ol X s 1 0-1Ry;r 0.58+0.13 0.42+0.13 0.17+0.11 0.17+0.11
Olya defacton 0-2Ryir 0.7040.10 0.60£0.10 0.40+0.10 0.3540.10
1-2Ryis 0.88+0.12 0.88+£0.12 0.75+0.15 0.63+0.15
- 0-1Ryi; 0.25+0.14 (10000 — 13500km s )
150 : 0-1Ryi; 0.25:£0.14 (15000 — 18500km s~ 1)
[ |
A ll® Covering fraction with R.
| ® TJwice as large as the background.
5| ]
- ® ® Consistent with preliminary
- ©)
of il simulations (Private comm. with M.
" R
-|||||Jl—||||||||||||||||1|||||| .Joung).
194 192 190 188 186 184 182 180
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Summary

in the cluster center
coincide with the

Covering fraction with R. =
Consistent with gas in the virial
radius

The Virgo Cluster covering fraction =
background </, consistent with simulations.

with both
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Ongoing &
Future Study.

® Comparison to simulations
* Cluster structure and Lyx absorbers
* Gas in different phases.

® (Gas turbulent motions in the outskirts.
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