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Data: LOoTSS and MaNGA

LOFAR Two-Meter (144MHz) Sky survey Integral Field Spectroscopic source survey

SDSS-IV Dissects 10,000 Galaxies

DR2, Shimwell et al. 2022




What's in the144MHz extragalactic sky?

Herschel 70pum
Star formation

2MASS 1.6um
Star light

Star formation
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IFU tells us more

Advantage 2: 3D information

SDAALED LN Ho Emission (Star Formation)

Advantage 1: complete Ha (SFR
9 P (SFR) Advantage 3: comprehensive ancillary data

2 400 « Environment information
z « Gas information
2 200 « Morphology information
_ « Available value added catalogs
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Sample: MaNGA galaxies in LoTSS DR2

LoTSS detection rate ~ 45%
(NVSS+FIRST detection rate ~ 7%)

e  No detection: 3053
. ®  Detection: 2652
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Sample: MaNGA galaxies in LoTSS DR2

https://www.zooniverse.org/projects/chrismrp/radio-galaxy-zoo-lofar

TASK TUTORIAL

Optical Identification

Select the optical source (galaxy) from which the
radio emission associated with the solid ellipse
may originate. If there is no optical source that
looks like it could be the origin of the radio
signal, then you do not have to select anything.
If you think that there might be more than one

optical source, you can select these as well but

try to be as conservative as possible.

Host galaxy selector 1 drawn

10°F Flux underestimated > 10%: 699 galaxies
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— SFR relation
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Brown+17, Single fiber corrected Ho, TGSS
Smith+21, Optical-IR SED, LoTSS-Deep, o1 ~ 0.2 dex
Heesen+22, TIR, LoTSS-Nearby, 61 ~0.27 dex

This work, IFU Ha, LoTSS-Wide, o1 ~0.21 dex

slope = 1.14,6~0.02
C=22.11,6~0.01

intrinsic error ~ 0.21 dex
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Radio AGN classification

| —— Li4amuz-SFR relation . o
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AGN power: Jet vs. Narrow line region?
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The role of radio AGNs in quenching

JRDAGN
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At least half quenched massive
galaxies have a jetted SMBH.

« Radio AGN feedback signatures
after galaxy enter 'Green Valley’
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Trigger mechanism: Galaxy merger?

Jin+2021

5 Case 2

.

—Mergers can trigger RDAGN

—Need other mechanism
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Preliminary result: Jet direction

log(M./Mg): 11.5-11.8 log(M./My): 11.8-

=
Detection, d=0.11"

B radio AGN
non AGN

Random direction?

Fraction

Detection, d=0.06"
Fpeak=6.54mJy
In(I/P)=1.43
rms=0.056mJy
PA=93.39
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Scenario

Forming stars, mass
growth...

Start to quench

Quenched, massive

Observation

Tight radio-SFR
relation

High excitation
(Mergers + ?)

Radio excess+jets
(Mergers + ?)

Supermassive
blackholes

Accreting efficiently,
weak jet power?

Low excitation
phase, strong jet
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t Lysamnz. = SFR relation with intrinsic error ~0.2dex, revealed by
it
Ity IFU data.

adio AGNs selected b%( radio excess are massive, quenched galaxies,
ardly overlap with opfical AGNs.

+ At least half SMBHs in massive galaxies is jetting.

* Indicating radio AGN feedback become dominant quenching
mechaniSm for most massive galaxies.

 Radio ‘jets’ show random directions compared to the stellar rotation.

gxjin@mpa-garching.mpg.de
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