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AGN feedback is important! [ & T e o e -

AGN-driven feedback in massive
galaxies is invoked to explain
observations like the:

» Black-hole bulge co-evolution

see Kormendy & Ho, 201 3
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AGN feedback via outflows

Neutral, ionized and
molecular gas outflows
known
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Galaxy-wide, molecular
gas outflows — long-term
impact on SF by .
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AGN drive faster molecular outflows

Vmax INCcreases with Lagn
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And more massive outflows
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The most extreme outflows In the local universe
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High- Ve|OC|ty outﬂow Wings seen in CO(1 O)
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ngh Ve|OC|ty outﬂow Wings seen in CO(1 O)
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ngh Ve|OC|ty outﬂow Wings seen in CO(1 O)
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High-velocity outflow wings seen in CO(1-0)
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Mid-IR spectroscopy offers numerous ways to get
the AGN fraction in dust-obscured nuclel.
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Mid-IR diagnostics for AGN fraction

AGN-heated dust —>flatter mid-IR slope —> fis/f30

Veilleux et. al. 2009
Decomposition of 5-8 um mid-IR spectra into starburst and
AGN templateS Nardini+09, 10; pvt comm.
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Comparing different AGN estimators

f15/f30 method
systematically
overestimates fagn

Mid-IR decomposition
works better

Our two sources are
NOT AGN-dominated

Gowardhan et al 2017 in prep
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Outflow energetics

Lagn Insufficient to power outflows, need Lsrr
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Conclusions and future work

- We have spatially resolved the 2 most massive galaxy wide
(~kpc) scale outflows (~x 1000 Mo/yr) in the local universe

No dominant AGN contribution; powered by powerful nuclear
starbursts, based on mid-IR diagnostics.

Next steps:

- JWST (MIRI and NIRSPEC) for Hz ro-vibrational lines, Ne[V],
Ne[VI] lines, and spatially resolved outflow mapping on ~pc
scales



Outflow energetics

Lagn Insufficient to power outflows, need Lsrr
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Comparing different AGN estimators

f15/f30 method
systematically
overestimates fagn

Mid-IR decomposition
works better

Our two sources are
NOT AGN-dominated

Gowardhan et al 2017 in prep
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P-cygni profiles

Normalized Flux

Normalized Flux
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Normalized flux

Mid-IR diagnostics for A
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