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«» Cole et al. (2001)
o Huang et al. (2003)
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Role of radio AGN?

These are rare!




GALACTIC-SCALE IMPACT OF YOUNG RADIO JETS

» Jet-ISM interaction more common
e.g. Maccagni et al. 2017, Gupta et al. 2006

» Turbulence, multi-phase outflows

e.g. Zovaro et al 2019, Santoro et al. 2020,
Molyneux et al. 2019, Venturi et al. 2021 ...

Cold gas is the most massive component of
these outflows!

e.g. Morganti et al. 2015, Alatalo et al. 2015
Ferugilio et al. 2015 ..




GALACTIC-SCALE IMPACT OF YOUNG RADIO JETS

» Impact depends on the radio power, morphology
» High power: break out quickly

» Low power: more time in the ambient medium =>
more impact?

e.g. Bicknell et al. 2007, Wagner et al. 2012,
Mukherjee et al. 2016,2018




GALACTIC-SCALE IMPACT OF YOUNG RADIO JETS

» Impact depends on the radio power, morphology
» High power: break out quickly

» Low power: more time in the ambient medium =>

more impact? |
e.g. Bicknell et al. 2007, Wagner et al. 2012,

Mukherjee et al. 2016,2018

Low luminosity radio AGN are quite common
e.g. Best et al. 2005, Sabater et al. 2019

Cold ISM - jet interaction in low-power, young radio

sources could be significant
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Total intensity map (Jy/bm km/s) Velocity dispersion (km/s)
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MASS ESTIMATES & ENERGETICS

Murthy et al. in prep

» Molecular gas mass: 16 x 10’ Mg
» Outflow mass: 11 x 107 Mg

» Outflow rate: 10 M /yr

» Kinetic power: 1.3 x 1042 erg/s

» Bolometric luminosity: (0.3 - 7) x 1042 erg/s

» Jet power: ~1044erg/s (based on Cavagnolo et al. 2010)




MASS ESTIMATES & ENERGETICS

Murthy et al. in prep

» Molecular gas mass: 16 x 107 Mg

75% of the gas in
» Outflow mass: 11 x 107 Mg the outflow!

» Outfl te: 10 Mp/yr .
[owrate: T NMelY Solely driven by the

» Kinetic power: 1.3 x 1042 erg/s low power radio jet!

» Bolometric luminosity: (0.3 - 7) x 1042 erg/s

» Jet power: ~1044 erg/s (based on Cavagnolo et al. 2010)




WHAT DO THE SIMULATIONS SAY?

» Do simulations reproduce such velocities?
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From the simulations of Mukherjee et al. 2018




IMPLICATIONS

» Significant impact at (sub) kpc scales

» ~30% of the massive galaxies host low-power
radio AGN

» May help resolve some of the tensions between

observations and cosmological simulations
see Weinberger et al. 2017

» Crucial inputs to models of galaxy evolution:

energetics, time-scales, spatial scales ...

e.g. Dubois et al. 2012, 2013, Talbot et al.
2021




SUMMARY

» Cold gas: most massive component of multi-phase
outflows

» B2 0258+35: first case with

» massive, spatially localised CO outflow

» driven solely by low power jets
Murthy et al. in prep

» Low-power jets: more common

» Cosmological simulations may want to take this

class of radio AGN more seriously!




