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Takeaway

We study EUV absorption outflows in luminous
qguasars (where you expect strong AGN feedback).

We are able to measure reliable and accurate distances
(~100-1000 pc.) and N,,.

Therefore, we measure reliable [, often larger than
5% of Lz, enough to cause strong feedback.

It is probable that most quasars have such outflows.
Therefore, a typical luminous Quasar can provide
major AGN feedback via absorption outflows.






Relative F,

- 20-40% of all Iquasars show UV absorlption outflows
-~ Velocities: 1000-30,000 km/s
_— PG 09464301

Do quasar outflows contribute

'significantly to feedback processes? Mass flux
0 VI Kinetic luminosity
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Mass flux and Kinetic luminosity of absorption outflows
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In order to realize the science-potential of EUV500
data for quasar outflows, we executed the first dedi-
cated survey. This spectroscopic survey program (HST
GO 14777, PI: Arav) observed ten quasars with known
EUV500 outflows at redshift z ~ 1. Each object was ob-
served for 4 orbits, two each with COS gratings G130M
and G160M (the objects and their observations are listed

-_— et
el -
S — _.*-L
s S e AT Pt
a— sy, T T ey =
' - R
= i - i
P
= A A ¥ o
. « -\\';1 ‘ﬂi :5'
e - ‘% - ‘ i S -



Sample selection

The sample is representative of 90% of all observed BALs

The parent populations was made from ~1000 HST spectra of quasars that were obtain for
intervening absorption studies. So the parent population is not biased towards any type or
characteristics of quasar outflows.

An outflow was identified by matching at least two troughs with the same velocity that arise
from resonance transitions of either the high-ionization phase (HP; e.g., O iv, N iv, and S iv)
or the VHP (i.e.,Ne viii and Mg x). This identification scheme prevented biases towards a
particular phase (either phase was chosen), a particular R (searched for only resonance
lines), or a particular velocity (identified outflows at any velocity).

None of the outflows show low ionization species (e.g., Mg Il, Si Il), and all show high-
ionization ionization species (e.g., Oiv, N iv, and S iv). Therefore, they are representative of
HiBALs, which are 90% of all observed BALs
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HST/COS data
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Measuring the distance (R) from the central source
to the outflow, and the kinetic luminosity
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Density from metastable lines

Miller et al. 06, 08

Fe XXII lines in GRO J1655-40
n~10"cm™
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What about R?

HST/COS spectra of PKS J0352-0711:
Discovery of absorption troughs from: O V*, Ca VII, Ca VII*, Ca VI, Ca VIII*
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5) These findings were partially enabled by the first detection of absorption troughs from previously
unseen transitions of O1v*, Ov*, Arvi, Nev* Nevr* Carv, Cav, Cav* Cavr, Cavi, Cavirk,
Cavir and Ca viirk,



One of the four most energetic outflows ever recorded
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Takeaway 2

47
Broad Absorption Lines (BAL) outflows: 0
a) Comprise more than half of the most 10%
energetic quasar outflows (see Figure),
and the majority of these have enough 1045
kinetic luminosity to produce strong
feedback effects. T 1o
wn
b) The observed sample is representative gﬂ
for the majority of absorption outflows. 10%
Therefore, these results can be -
extrapolated to the majority of objects 91: 1042
showing BAL outflows. P
104[
c) Assuming that all quasars have
absorption outflows, we conclude that 1040
most luminous quasars produce

outflows that can contribute significantly
to AGN feedback.
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