MAGNUM survey: compact jets causing large turmoil in galaxies
Enhanced line widths perpendicular to radio jets as tracers of jet-1ISM interaction
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MAGNUM (Measuring Active Galactic Nuclei Under MUSE Micmscnpe} survey

Bcero B BbIOOpKe 9 ranakTuk, 34ecb pacCMOTPEHbI 4 C YHUKaNbHOM 0COOEHHOCTLIO
He o4eHb npoTsxeHHble, crabble pagnomxeTol (Kinetic power <1044 erg/s)

Name Distance [Mpc]® FOV extent [kpc”]? Spatial scale [pc/arcsec]”
1C 5063 467 14x 14 220
NGC 5643 16+7 5x5 78
NGC 1068 10,5+ 1.7 33x33 51
NGC 1386 16.4+0.8 5.1x5.1 80

MUSE without AO, Voronoi, pPXF, MPFIT: 1-3 components....
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[SII] BPT diagram

Sharp & Bland-Hawthorn (2010) |
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[SI1] BPT spatial distribution
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BPT — uHTerpan no BCemM KOMMOHEHTaM
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W70 =v_85 -v_15, difference between the
85% and 15% velocities of the fitted line profile
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NGC 1068: audpdysHein peHTreH Chandra nogresep)xgaeT yaapHyro Moaenb
BO30YyXXOeHuUA rasa (ans gpyrmx ranaktuk — curdan cnabosar)
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Fig. 8: (a) Chandra ACIS-S 0.3-8 keV X-ray image of NGC 1068 (in the same 40" x 40" central region of the MUSE maps from Figs. @and .
Contours of [Om] W70 (from Fig. ) are reported in white. (b) Top panel: spectrum (black points) extracted from magenta region reported in (a).
The apec + pshock best-fit model is shown in red, its separate components in other colours. The vertical dotted line marks 6.4 keV. The residuals

main the same, but the fit significantly improves down to C-stat
= 218/181. While this is not a conclusive proof of the presence
of shocks in the W70 enhancement region, we note that the iron
emission line falls in the Fe xxv—xxvi Ka band, which is not
compatible with fluorescence from cold gas.|

In conclusion, both MUSE BPT diagnostic diagrams and
Chandra X-ray data suggest the presence of shocks in the region
of enhanced W70 perpendicular to the AGN ionisation cones and
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UeM 3T ranaktukm oTnnyarTcs oT ocTtanbHbliX 5 B BbiIoopke MAGNUM?

Be3ae ecTb ykasaHud, 4TO IKET noa ManbiM yrinom (<45deg) K OCHOBHOMY ra3oBoMY AUCKY,
eCTb NMPU3HaKn ero B3anmMoaencTBust C AUCKOM (XOTs B BbIDOPKE eCTb CPaBHUMbIE U Aaxe
bonee mowHble paguoaxeTol: Centaurus A, Cicrcinius):

...suggest a correlation between the presence of a jet in its early phases, inclined low
enough on the disc to significantly interact with the galaxy ISM, and the strongly
enhanced line widths observed perpendicular to it, possibly indicating turbulent gas motions.

Hawnwn B nutepartype 9 ranaktuk, rae obHapyxeH cxoaHbin adpdoekT: Arp 102B, NGC5929..
NHorga gaxe B xonogHom rase (CO, H2!)

A Be3ne — manbl HaKNoOH aXXeTa K AUCKY

AnbTepHaTUBHbIE OOBACHEHUSA HE NPOXOASNT:

- Beam smearing? - ecTb 3anac no npocTpaHCTBEHHOMY pa3peLleHnto

- Equatorial outflow? - HeT adbdbekTa B niyyeBOn CKOPOCTU, HABMoOaeTCs TONbKO B
ranakTukax, rae ecTb paguomXeT, BTOPraloLmnmncsa B ranakTmyeckmum auck

- Precession? - ado@ekT 6bin Obl XaOTUYHbLIM, @ TYT CTPOro nepneHauKynapHble K
IKeTY/KOHYCY CTPYKTYpbI (OT cebsi — elle 1 ¢ XxapakTepHbIMU BpeMeHaMu rnpobnema)
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OueHka no H—anbda ceetumoctn 1 n_e ([Sll]) maccbl n aHepreTukn NekynapHblx obnacreun

KnHeTtn4yeckasa MOLLHOCTb A)KeTa — No paanogaHHbIM (BO3MO>KHO, cncremMatTmnyeckun 3aH|/|>|<eHa)
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Fig. 11: Ionised gas mass M, (left) and gas kinetic energy M -mno'.fm /2 (right) in the region affected by the [Om] W70 enhancement (> 300 kmy/s)
versus jet power Py for the four objects analysed in this work, as reported in Table 3| Note that the jet power resulting from simulations of jet-ISM
interactions could be an order of magnitude higher than that reported, obtained from empirical relations (Birzan et al.|2008), based on the results
from simulations in Mukherjee et al.| (2018a) for IC 5063.

- BOBJ/IEYEHHAsA Macca KoppenupyeT co CBETUMOCTbLIO AKeTa
- O0Lasa sHepreTuka npouecca — meHee 1% OT aHeprum mxeTa:

By dividing the kinetic energy of the line width-enhanced
perpendicular material, Mjono>. /2, by Pijettier, we found values

101
much smaller than 1, in the range 10~*—1072. This indicates that
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ObuLee BrnevaTneHne oT paboTbl — TWaTeNbHasa, BHUMaHWE K NnTepaTtype, CpaBHEHNE C
npeabiayLWwnumMm gaHHbIMU, U3 6onbLoro o6bema MaTepuana nokasaHo TONbKO HYXXHOE, XOTS
YNOMUWHAKT U CpaBHEHWE CO 3BE34HON KNHEMATUKOWN (BblAENTIEHUN BbICOKMX CKOPOCTEN U T.4.)

Peub noet o6 obHapyxeHun HoBOro HabngarenoHoro addekra (poc TypOyneHTHOCTU B
nepneHauKynapHOM [KETY HanpaBfeHUn, Npu ero BTOPXKEHNN B ra3oBbIv AUCK), KOTOPbIN HE
npeackasbiBarcs B CUMYNAUNAX, XOTS PU3NHECKM BO3MOXKEH:

etrate through the disc due to their strong mechanical pressure
and impact on it mainly in the proximity of their path, more dra-
matic jet-ISM interaction will occur in the case of low-power jets
(<10* erg s71), as those hosted in the sources in exam. In this
circumstance, the jet will propagate extremely slowly through
the disc while, at the same time, widely perturbing its ISM in the
direction perpendicular to propagation and giving rise to strong
turbulence perpendicularly to the galaxy disc, along the direc-
tion of minor resistance (D. Mukherjee, priv. comm.). While it
is unclear whether these simulations can reproduce in detail the
observational features discussed in this work, they clearly high-
light that low-power jets with low inclinations on the galaxy disc
can strongly affect the host galaxy ISM.

Ceexun B3rnag Ha npobnemy AGN feedback B pagnotmxmx ranaktmkax!
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