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FIavors of black hole feedback

| Relat|V|s't|c- jets . DISk wmds

e Large program Chandra HETG 3C 390. 3 3C 120 3C 111 .
. Most radlo-loud AGN are (mmor) mergers (Chlaberge et al. 2015)

F. Tombesi - The X-ray Umverse 2017, Rome ItaIy



Feeding: Fe K emission lines in 3C 120

. Series of neutral/ionized Fe K lines

-'(includi.ng Fé K Compton ‘sh:ould.er).
-« Fe KO(' FWHM~2,300 krﬁ/s’

comparable to optical BLR (|~20°)

. R=0. 22+0 04,N >6x1024 cm2

. Compton thlck equatorial cIumps"

. Ionlzed em|tter Iog£~3 7 at <~2pc
20,000 km/s,
log&~3.5 erg s* cm, N,~3x102* cm?
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- « lonized absorber v~

. Emission/absorption from disk wind?

keV? (Photons cm-?

(Tombesi et al. 2017)

6.5 7
Rest-frame energy (keV)
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Fe'eding: Fe K emiSSion..lines [ 3C 3,90.'3 | |

Rest-frame energy (keV

(Tombesi et al. 2016)
. Fe Ka E=6. 40+0 4 keV, FWHM=8,30013,300 km/s

. Lowly |on|zed hlgh column (x:IIver) reflectlon Iogf,—i 3+0.3 erg s cm

o Line width cons:stent with optlcal Ha, orlgm in BLR or outer accretion dlsk?

F. Tombesi - The X-ray-Universé 2017, Rome,'ltaly



Feedback: soft X-ray emissio_n lines in 3C 3903

T H Jf o

0.75 0.8 0.8
Rest-frame energ

(Tombesi et al. 2016)

 Series of emission lines due to Fe L transitions (Fe XVII-XVIII)
. Hot ISM emission, kT=0.5+0.1 keV, FWHM ~ 3,000 km/s

-« Luminosity 'L,s,\,,~3x1042 "erg/s; t., ~1078 yrs. What is the heating source?

cool

"« Mechanical energy from AGN jet/disk wind is L, ~10444° erg/s

F. Tombesi - The X-ray Unlverse 2017, Rome, Italy



Feedback: soft X-ray ab.Sorpti_on lines in 3C 390.3

]
IR

0.9 0.95
Rest-frame enerqgy (keV)

(Tombesi et al. 2016)

« Series of absorptlon lines from higher Fe L transmons (Fe XVlii, Fe XIX Fe XX)
 Warm absorber" IogN =20. 7+0 1cm?2 IogE,—2 3+0 5, V ;i< 150 km sl
» R~3.5pc- -3.5kpc, P, ~o.001% L, L

F. Tombesi - The X-ray-Universé 2017, Rome,'ltaly



Feedback: soft X-ray emissio_n lines in 3C 120 |

"« Emission I'in'es,.pQSSiny from OVII/Vill
and Fe L (Fe XVI)XVII/XVIII) | |
« Hot gas T~107 K, broad emlssmn Ime
FWHM~2400 km/s -

. Lhot~1 5x10%2 erg/s, - ~1087 yrs

. Con5|stent with expandmg ~kpc scale
hot bubble wnth shock veIocnty ~1000 -
km/s '

+ Bubble inflated by AGN winds/jets?
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~ (Tombesi et a!;'2_017)
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F. Tombesi - The X-ray-Universé 2017, Rome,'ltaly



Ultrafast outflows in

T T TTIN Y X

10* 0.01 01

Normalization (ph s-' cm-2)

Rest-frame Energy (keV)

(Gofford et al. 2013) SN . 6.7
. Energy (keV)

F. Tombesi - The X-ray-Universé 2017, Rome,‘ltaly




Hot bubble inflated by black hole winds/jets?

(credit: NASA/GSFC)

F. Tombesi - The X-ray-Universé 2017, Rome,.ltaly



Excess Galactic Molecular Absorption in 3C111

1

Photons cm-2 s-' keV-'
Redshift (z)

Observed energy (keV

* (Tombesi et al. 2017)

. Atomic HI from radio surveys N, = 3x10?! cm?2 + extra N,, = 4.4x10%1 cm2 -

o Line of sigh; absdrption from the Taurus fnqleculér cloud in the Milky Way

. Need to consider total Galactic column deriéity of N, = 7.4x102t cm2 1!

F. Tombesi - The X-ray-Universé 2017, Rome,'ltaly



Active Galdxy

wind

Supermassive -
Black Hole

Thank'{bu for your atten’tion!
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