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Why do we “need” AGN feedback!?
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Stopping star formation:
Two modes

“Superwind” |
Gas + Dust =
Star + AGN Fuel

AGN

Radiation/Heating/
Cocooned Jets?

S OF
=

Time




Radio Mode Feedback

M‘If,_l“l Multiplying this by the fraction of ime for which the AGN 1s
active, the energy output scales as My;;. This is comparable to (or

orealer than) that reguired to counterbalance the gas cooling,

Best et al, '05: Manv agnante nf this calenlation ars pncartain: in narticnlar if
* “[The energy output of radio AGNs] is comparable to (or
greater than) that required to counter the gas cooling.”
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Radio Contours
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AGNs can produce
other types of outflows:

PDS 456, Reeves et al. 2003
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but extended only over small scales
Crenshaw et al. ‘99



Radio quiet AGNs can also
have extended outflows:
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*z~2 sub-mm AGN.

* 3-4 orders of magnitude fainter at
radio luminosities.

*Unlikely to be driven by jets.

*Possible quasar mode feedback
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Radio quiet AGNs can also

have extended outflows:

ez~2 sub-mm AGN. | R 8kpc
* 3-4 orders of magnitude fainter at I
radio luminosities.

*Unlikely to be driven by jets. .
Alexander et al ‘10  ePossible quasar mode feedback E-,
0.10 IO.IS. ]

Arcsec

Turbulent, high velocity gas
extended over kpc scales.
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...but how common are such systems!?



Search the SDSS DRY for
prospective kpc-scale outflows

*Explore the [O lll] profiles of ‘local’
Type | AGNs.

©24,627 AGNs at z<0.4 ([N IllI] coverage)
*Type | AGNs: 10,554 (1096 NLS|5s)
*Type 2 AGNs: 13,713
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Also see Whittle ’92, Greene+ ‘05
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Search the SDSS DRY7 for

prospective kpc-scale outflows

*Explore the [O lll] profiles of ‘local’

Type | AGNs.

*24,627 AGNs at(z<0.4)([N II] coverage)

*Type | AGNs: 10,554 (1096 NLS|I5s)

eType 2 AGNs: 13,713
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Search the SDSS DRY7 for
prospective kpc-scale outflows

*Explore the [O lll] profiles of ‘local’
Type | AGNs.
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Search the SDSS DRY7 for
prospective kpc-scale outflows

*Explore the [O lll] profiles of ‘local’
Type | AGNs.

*24,627 AGN's at(z<0.4)([N II] coverage
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Start simply: Stack the entire
Type | sample
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Split sample: Bin & stack according
to Lo iy, Redd, RRad, LRad.
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Split sample: Bin & stack according
to Lo iy, Redd, RRad, LRad.
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Split sample: Bin & stack according
to Lo iy, Redd, RRad, LRad.
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Split sample: Bin & stack according
to Lo iy, Redd, RRad, LRad.
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Split sample: Bin & stack according
to Lo iy, Redd, RRad, LRad.
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The proportions of AGNs with
outflow signatures.
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Where do the outflows go?
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But...
are these ‘outflows’ really extended!?
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Conclusions...at least at z<0.4...

* AGN luminosity appears to be the most important factor
in producing broad, blueshifted [O Ill] components.

* Radio luminosity or loudness has no clear influence on
the profile of [O IlI].

* No difference in average profile [O Ill] between NLSIs
and BLSIs.

*~30% of local, luminous AGNs show evidence of possible
feedback inducing outflows...

e ..but, not clear that these can escape potential of galaxy.

* Early evidence suggests that they are extended over kpc
scales.



