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% The resolution of the ngVLA will greatly enhance our ability to % Through observations of CO(1-0) kinematics, the % The ngVLA will provide insights into the feedback processes that
identify AGN emission from jets, and to spatially isolate AGN ngVLA will expand on ALMA’s revolutionary capability shape galaxies throughout the epoch of galaxy assembly when
cores from lower surface brightness emission from star formation, to probe circumnuclear molecular gas rotation within the bulk of the stars in the Universe were formed.
which is critical for identifying low-power radio AGN and for the SMBH sphere of influence (r, ~ G Mg5,,/0?).
calculating radio SFRs as a function of redshift. — — v _ Ar 2 j [

) 7 16 -175 0 175 - '. o010l | o010l |

Figure 1: AnL,SFGSED | [T /2NN S S AR BN j 300 = 1 o

over a range of redshifts 10000.0- ;Z? ............ i o 8 150 % 0.10 B

(Kirkpatrick et al. 2018). 2=2 - - - S ) 5 il 1% | |

: 1000.0 . < 0O 0.05 | .

The ngVLA 8 GHz band is 2 . x ! LIJ"

shaded in orange. The — 1000 | 3 ) 3 H- 0.00 0.00 T~ 0.00 Pf ' ‘ "[[”“"1

rms noise level of 1 wz ) < [pSes % 0,08

wy/beam (orange bar) T 10.0 e - § = § 150 = 500 0 500 000 500 0 500 009 500 0 500

of a deep ngVLA survey ' SRt = . Velocity, km/s

o \ N -

of Stripe 82 corresponds 1 0 SHELA i | ; s Figure 5: Example CO spectra of high-z galaxies illustrating the ability of the ngVLA

toan L, galaxy at z = 3. = o to detect molecular outflows via the presence of high-velocity spectral wings

Flux limits of other 0.1 \ 0 05 0 Sos 10 o5 o s oo oo D5 oo 05 N, (Spilker & Nyland 2018). The templates are based on known outflows in low-z

Stripe 82 surveys are O """"" "1‘ ******* é """""" é """"" ;1 """"""" —— 6 - AR A. (arcsec) Distance (arcsec) U/LIRGS (SFR = 100 Mo/yr, My iow ~ few x 108 M; Cicone et al. 2014), assume a
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t dto 6 = 0. 1" with a 1 depth of 1 wy/b (i th pc) in CO-bright gas and resides in a galactic gravitational potential with facilities would be virtually impossible: the JVLA lacks receivers
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% With a deep Stipe 82 ngVLA survey, it will be possible to test : e T E mgargina”y (dashed) and typical galaxies on the star-forming main sequence with stellar
whether the RL AGN luminosity density shown in Figure 2 really 10°L V.«’.I.O el | highly (solid) resolve the masses of log(M./Mg) = 10.5 out to z ~ 3, and galaxies with
declines so strongly beyond z ~ 3 as suggested by recent studies. Luminosity Distance (Mpc) BH sphere of influence. higher star formation rates beyond z ~ 4.

o Harwood, et al. 2013, MNRAS, 435, 3353
AGN Life Cycles and the Importance of ngLOBO affe & Parola 1973, A84, 26,423 References
Kirkpatrick et al. 2018, in "Science with a
% At 1 GHz, the ngVLA will be able to model the ages of sources as old 4 , ) Next-Generation VLA", ed. E. J. Murphy
as 30—40 Myrs at z ~ 1, but lower-frequency observations would be The Next Generation LOw Band Observatory (ngLOBO) is a (ASP, San Francisco, CA), 639
) 4
. . i i Kormendy & Ho 2013, ARA&A, 51, 511
needed to study older and more distant sources (Figure 7). proposed e|.1hancement to the main ngVLA design th"?t Novak et al. 2017, A&A., 602, 5
would extend its frequency coverage to the sub-GHz reglme.J Nyland et al. 2018, ApJ, 859, 23
Figure 7: Example of JP model . Emitted Frequency (GHz) e Patil et al. 2018, in "Science with a Next-
(Jaffe & Parola 1973) spectral > A = o Myrs [ S ] Generation VLA", ed. E. J. Murphy (ASP,
N 1| >| See poster 361.15 .

ages of a typical radio AGN N ngvLA  »=0 i R 1| ;8 mi P San Francisco, CA), 595

calculated using the BRATS s 30 Myrs . . _ Selina et al. 2018, in "Science with a

software {Harwood etal. 2013} 2" ] s0 ys * The addition of ngLOBO would enable robust, high-resolution Next-Generation VLA", ed. E.J. Murphy  (” See ngVLA Science )

c L[ rs . ° . ° 1

The left and center panels 3" 20 Myre radio SED and spectral aging model studies with the ngVLA of fcf,fz’. Zilf;a:n;g;; 22)2\1202 i Book papers by

correspondtoz=0andz=1, [&"'; ~ aom compact, young radio AGN at z > 1. This would provide strong Speagle et al. 2014, AplS, 214, 15 Boizelle, Kirkpatrick,

re;?e“',‘l’e'y' |F ngess hal‘\’le Ibezn  [naroeo i T o constraints on radio AGN triggering and duty cycles during the Spilker & Nyland 2018, in "Science with Nyland, Patil, and
arbitrarily scaled. See Nyland et B vt W Vb Vet 3 Bt Wl Vbt il v 3 eak epoch of ealaxv assembl a Next-Generation VLA", ed. E. J. Murphy Spilk

aI. (2018) and Pat|| et aI. (2018) Observed Frequency (GHz) p p g y y. (ASP’ San Francisco’ CA)’ 657 \ pl er J

Associated

Universities, Inc.

The National Radio Astronomy Observatory is a facility of the National Science Foundation
operated under cooperative agreement by Associated Universities, Inc.




