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/ - Actlve accretlng Superm 1ssive Black Hole:
A tiny englne res‘hapes an‘entire galaxy
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1in 10 billion

black hole size vs. galaxy size
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3 types of winds, categor ze

VFQO Very Fast Outflow |\W/AWarm Absorber
1,000 — 10,000 km/s 100 - 1,000 km/s
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UFO Ultra-Fast Outflow
UNIVERSITY OF MICHIGAN v >10,000 km/s (up to 0.33c)
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NGC 41 51 - “Eye of the Sauron - our best Iaboratory
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ey,
X-rays sees winds closest to the black hole = =~
XRISM sees wind layers the clearest

(X-ray Imaging and Spectroscopy Mlssmn)
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Flare
Postflare

Fast winds fire ~10,000 seconds after a bright flare

Rate (cts/s)

Brightness

Hard/Soft

it
W\

i A

| \vh"'\_N ,\1

16 00 05 - 0 76 84 00 08 0206  -0500 1.5 20 38 44 00 05 0408 08120408 0408
+2.5el +1.9e2 +2.04e2 +3.77e2 +3.8e2 +3.8e2 +3.8e2 +3.86e2 +3.88e2 +3.9e2 +3.92e2 +3.94e2

oI ‘ i
fi '\ﬂ il V\.r_ pﬂ““‘\/\\_ pﬂ«d”\'u

AdM | A P

\f’wﬁ""‘m NAJ\%/M WV\J‘N LWl Y\/' \‘«MA
-' | 1T

2
7))
()
c
©
=
©
L

Day past first observation

*Hardness !

= Color 1,000 2000 3,000 4,000 5000 6,000 7,000 8000 9,000 10,000K

softer harder

Flare Post-Flare
No fast winds UFOs peak (~10 ks later)




Fast wmds flre ~10 000 seconds after a brlght flare
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Fast winds flre ~10 000 seconds after a brlght flare
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Fast winds active at low brightness
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Fast winds actlve at low brlghtness
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1(I;ast winds active at low brightness
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Summary

High-Soft

Torus
2 3 4 5|
10°R, 10°R, 10°R; 10°R

WAs are stable and circulating

Fast outflows are strongest 10ks after flare - first direct timing link
UFOs are strongest when the source is at faint region

Episodic UFO feedback can quench star formation in NGC 4151

Magnetic-centrifugal force launches the fast outflows

Xin Xiang - xinxiang@umich.edu - University of Michigan

Questions?




Bonus Slides



Energetics - UFO feedback is powerful and episodic

— Eddington luminosity 'ﬂ

5% of LEdd A
0.5% of LEdd

Bolometric luminosity
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Magnetic launch with helps of radiative pressure
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Radius
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