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Radio “Quiet” Quasars (RQQs)

aka radio “weak”/lacking jets, 90% of all quasars
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Radio “Quiet” Quasars (RQQs)

aka radio “weak”/lacking jets, 90% of all quasars
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Radio “Quiet” Quasars (RQQs)

aka radio “weak”/lacking jets, 90% of all quasars
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Feedback to quench star formation

lookback time (Gyr)
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Quasar outflows are multi-phase

Hot (T > 108 K), low density volume filling plasma + higher density “clumps”
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Quasar outflows are multi-phase

Hot (T > 108 K), low density volume filling plasma + higher density “clumps
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Quasar outflows are multi-phase

Hot (T > 108 K), low density volume filling plasma + higher density “clumps”

unperturbed

cked am
\\ o1 SHO ien .
e Le%; ambient gas

pgas

hot gas bubble
(shocked wind)

How to measure the more elusive, post-

7Outﬂow
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shocked component that is often too diffuse / ‘

Which phase carries the most energy/mass/
momentum? And with what efficiency?
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Thermal SZE
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tacked RQQ SEDs (>17,000 in each z bin)
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tSZ from RQQ Host Halos
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Do we measure more tSZ signal due to quasar
feedback than expected in the halo?
Expected tSZ as a function of halo mass
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Predicted Halo vs Measured Thermal Energy

Measured vs. Virialized Thermal Energy at z~2
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Predicted Halo vs Measured Thermal Energy

Measured vs. Virialized Thermal Energy at z~2
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RQQ HE0515-4414:

~3-3.20 measurement —> ~0.01% quasar luminosity

140 GHz Image residuals ~6 arcsec uv taper
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RQQ HEO0515-4414

~3-3.30 measurement; Asz ~ 0.2-0.5 mdy
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RQQ HEO0515-4414

~3-3.30 measurement —> ~0.1% quasar luminosity

Residuals
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Dec

VLA, ALMA, SMA study of 2 Hyperluminous Quasars
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Quasars Trace Overdensities
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Dec

Quasars Trace Overdensities

J1549 145 GHz .
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Dec

Visibility Modeling

J1326 145 GHz
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Dec

Image Residuals

J1326 233 GHz Residuals
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Dec

Image Residuals - 3 arcsec taper
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Dec

Image Residuals - 8 arcsec taper
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Visibility Residuals
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Quasar outflows are multi-phase

Hot (T > 108 K), low density volume filling plasma + higher density “clumps”
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Summary

Tentative 40 tSZ measurement —>
0.2% Lbol ,quasar

Multifrequency interferometry is the
pathway forward, but the data are
*complex*

To Do:

e tSZ map combining 97 and 145 GHz

e And 30 GHz VLA for J1549
e Radio through Sub-mm SED modeling
e COSLED in J1549+1245

Stay Tuned!

Kirsten Hall, kirsten.hall@cfa.harvard.edu
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Dec

Visibility Modeling

J1549 145 GHz .
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Visibility Residuals
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