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Black holes and jet emission

VLA - 1.5 GHz

Evidences for a connection between SMBH
; and galactic jets
" — Non thermal emission = Particle acceleration
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GMVA - 86 GHz

No jet? But flares!

0.00001 arcseconds

C. Goddi et al. 2018, The Messenger, 177, 25
EHT Collaboration/M. Kornmesser/ESO




Sagittarius A*: a not-so-quiet black hole

GRAVITY observations:
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- Time-duration: 30-90 min -Large-scale magnetic field (10-15 G)

-Near-infrared + X-rays —Orientation orthogonal to rotation
Close to BH (6 ry) axis



Sagittarius A*: about its environment

Ressler+2020

Wind-fed accretion from surrounding
stars in the Galactic Center

Large-scale simulations predict a
low-angular momentum plasma

that is highly magnetized! (8 = few)




3+1 formalism (Komissarov, 2004) Kerr metric, KS spherical
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Numerical setup

-Schwarzschild black hole
30 7,

-Axisymmetric setup

-Plasma injected on the outer-edge
of the box (free-fall)

—Pair plasma at “low” magnetization
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Flux eruptions in the black hole surroundings
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Strong particle acceleration at the eruptions
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~ o near the event horizon!

The eruptive phase should
correspond to flare of synchrotron
emission

Typical timescale: 100 tq
— 30 min for Sgr A* mass



What if we put ions?
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—— Electrons
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Extrapolating to the real mass ratio: (7, ) ~ 10*



Conclusions

\\\“‘ -A simple setup can capture flaring activity of a black
hole magnetosphere from first principles
B ® @ oo
—-The universality of magnetic reconnection appears to
///l‘l have a central role to explain the eruptions timescales

Incoming 3D simulations!
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