Narrow Absorption
Line Outflows in high-z
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Survey Goals

® |dentify intrinsic narrow absorption lines
(NALs) in quasar spectra

® Study origin of intrinsic NALs to
understand quasar environments,
specifically find NALs in quasar outflows

® Characterize basic properties of intrinsic
NALs, especially quasar outflow NALs

® Characterize NAL outflows in the broader
context of all quasar outflows
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Quasars in sample

e 24 quasars with spectra: resolution ~ 7 km s

® observed during 2003-2008 with Keck
(HIRES), VLT (UVES), Magellan (MIKE)
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Quasars in sample

e 24 quasars with spectra: resolution ~ 7 km s
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Quasars in sample

e 24 quasars with spectra: resolution ~ 7 km s

® observed during 2003-2008 with Keck
(HIRES), VLT (UVES), Magellan (MIKE)
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Quasars in sample

e 24 quasars with spectra: resolution ~ 7 km s

® observed during 2003-2008 with Keck
(HIRES), VLT (UVES), Magellan (MIKE)
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Righ resolution data

® Black s
Magellan/
Keck data i

® Redis
SDSS
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Diagnostics
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Point by Point Covering
Fractions

Simon & Hamann 2010, MNRAS 409: 269S
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Contlnuum Fitting
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NAL Overview
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NALs by velocity shift
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NALs by velocity shift
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Intrinsic Factlons

v < 12,000 km s': 25%
v <40,000 km s": 20% |
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Intrinsic Fractlons

v <5000 km s': 30% |
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Intrinsic Fractlons

v <5000 km s': 30% |
v <12,000 km s': 25%
| v < 40,000 km s°: 20% |
v > 5000 ki s°': 10-15%

EZAA+B
LJC

Systems

"% comp./2500 km = § comp,/2500 km 31§

o
T 7

| S )
i1
2 '
| €
Ne)
L
kD
i N
E ™
q *
£ >
E 0
E: =3e.
v‘.
o
‘ ~
o
WD
A N
s
AN
E 0
S
b

Sunday, November 13, 2011



Column Density
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Equivalent Width

Class A mean:
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Equivalent Width
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Doppler Width
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NALs per quasar
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NALs per quasar
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High Velocity Outflows

Inconclusive Evidence (Class C)

Normalised Flux

x
2
L.
©
L
2
=)
£
[ -
O
-

Normaolised Flux

o.0BR 0714-6455 J1225+4831

-15150 - 14900 - 17800 -17550 -39500 - 39250 —39000:,
_ Velocity (kms™')

Normalised Flux

Q 0401-1711 Q 0249-222
0.0

-27750 -27500 -55850 -55600 -23000 -22750 ~22500 3
Velocity (km s™')

<

oo RS . =

Sunday, November 13, 2011



“Rich” NAL Complexes
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Normalized Flux
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Broad(ish) absorption

dendnd e

| I T e [T ey T R

J1020+1039

6100 6150 6200
Observed Wavelength (A)

e

Sunday, November 13, 2011

e iz codae




Summary

Sunday, November 13, 2011



Summary

e 20% of NALs at all velocities are intrinsic in this study
e intrinsic NALs undercounted, esp. at low velocity

Sunday, November 13, 2011



Summary

e 20% of NALs at all velocities are intrinsic in this study
e intrinsic NALs undercounted, esp. at low velocity

e Intrinsic fraction largest (30%) at lower velocities,
above lowest velocities, 10-15% intrinsic--not 0%!

Sunday, November 13, 2011



Summary

e 20% of NALs at all velocities are intrinsic in this study
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e Intrinsic fraction largest (30%) at lower velocities,
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Summary

20% of NALs at all velocities are intrinsic in this study
e intrinsic NALs undercounted, esp. at low velocity

Intrinsic fraction largest (30%) at lower velocities,
above lowest velocities, 10-15% intrinsic--not 0%!
>60-77% of intrinsic NALs appear in outflows
Intrinsic gas tends to have larger N, b, REW
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Summary

20% of NALs at all velocities are intrinsic in this study
e intrinsic NALs undercounted, esp. at low velocity

Intrinsic fraction largest (30%) at lower velocities,
above lowest velocities, 10-15% intrinsic--not 0%!

>60-77% of intrinsic NALs appear in outflows
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Summary

20% of NALs at all velocities are intrinsic in this study
e intrinsic NALs undercounted, esp. at low velocity

Intrinsic fraction largest (30%) at lower velocities,
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Summary

20% of NALs at all velocities are intrinsic in this study
e intrinsic NALs undercounted, esp. at low velocity

Intrinsic fraction largest (30%) at lower velocities,
above lowest velocities, 10-15% intrinsic--not 0%!

>60-77% of intrinsic NALs appear in outflows
Intrinsic gas tends to have larger N, b, REW
* many intrinsic NALs look just like intervening gas!
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Sample Data
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Intrinsic lonization
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Intrinsic Column
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