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Sgr A*’s quiescent emission
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What is GZ? Gillessen +12; 13a,b;
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Cloud of 3 Mearth falling on Sgr A*

Unique probe of the hot accretion
flow = shocks with the hot gas
= induce X-ray emission and
(maybe) minor accretion event
(10x|—quies)
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What is G27?

April 2011 K ' July 2011 L’

Cloud of 3 Mearth falling on Sgr A*

Unique probe of the hot accretion
flow = shocks with the hot gas
= induce X-ray emission and
(maybe) minor accretion event
(10x|—quies)




Predictions

1995.5

But cloud mass and internal structure are not well known



G2: IR observations of a dusty star

L-band (3.8 um) lf ®) ® K-band (2.2 um) | G2 survived peri-center
G2 + Sgr A* S0-2 - S0-2 =» contains a star

i
r § : * 3 . The gas component continues to follow a
sgrar—" W ballistic trajectory

. "

¥
. S0-8 : No drag force is observed = ambient
‘ “ ‘ K density ne < 103 cm3 at 1500 Rs
© )] ©

1.5

L'-band (3.8 um L'-band (3.8 um)

-
o

=
@
o
=
£
=
3
o
O

o
3

@

G2 Tall

G2 (red-shifted) .
= > &

2013 2014

radial velocity / km s~

G2 (blue-shifted)

position along orbit / mas

200 200 O 200 200 O 200 200 O 200 200 O 200 200 O 200 200 O 200 200 O 00 200 O 200



-0.5

0.5

Relative Magnitude

[—
— ()]
T L

L (1036 erg s_l)

o
N
T T T

Increased flaring of Sgr A*:

clusterin

or G27

T T T T |

V404 Cyg (P=6.4714 d)

A

[Cen X4 (P=0.6291 d)
Ay

;1042|2+32 (P=O.?121 d) | 1

] I 1 L) 1 )

i | L l L L Ll LJ l LJ
1 | Bright-very bright flares
] ) o
reqreed| hadanidi sl S
- :\ ™
of |7 '
7]
T -1 i
[WOPPICY TRV VO ST B -
] ' O oL
i 3549 g B
o -
—_— L
[ L Y \/‘ i
| ¥l
c;‘s P e e e e e e e e - -
5643 6644 | 'J i
o i o L l L L L A l A
2000 2005

0 0.25 0.5
Orbital Phase

Expected

if induced by G2 ]

L
2013

Years
=>» Activity due to G2’s passage?

=> Due to flare clustering? (such as in quiescent GBH)

Chandra News/G. Ponti et al. 2015b

SGR A"

;

A PR PP B BN PR B
2014 2015 2016 2017 2018 2019 2020 piNEN3yaV-yple NS




X-ray flares of Sgr A*
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Sgr A*’s emission during flares?

Best target to study low luminosity accretion
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Are X-rays Synchrotron self Comptlgqm?”
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normalized counts s~ keV-!
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X-ray slope during bright flares
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Absorption towards nearby transients

Chahdra
SGR J1745-2900 (magnetar)
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XMM+NuSTAR spectrum of a very bright flare
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First NIR and X-ray spectrum of a flare’

Ponti +17b
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First NIR and X-ray spectrum of a flare!
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Evolution of y. during flares?

X-ray count rate (cts/s), FK (mdJy/4)
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Evolution of B during flares!
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Slow acceleration of e-? = X-ray light-curves
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X-ray flares shorter in hard X-rays
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=» Continuous acceleration
NIR - X-rays phenomenology dictated by ye



Conclusions:

=» First simultaneous NIR and X-ray spectra of a bright flare of Sgr A*
Nr=1.7£0.1; I'x = 2.27%0.12 - AI' = 0.57%0.09
=» Synchrotron with cooling break!

Evolution of cooling break =» Magnetic energy in particle acceleration
=» Magnetic reconnection!

Flare SED evolution and X-ray light curves =» Slow evolution of ye
=» Slow (stochastic?) acceleration

-> Most of the Ny of Sgr A* has a

ISM origin 1065‘ e _
S 10°:
-> Powerful flares from Sgr A* 2
confirm the synchrotron origin of the = 10°
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X-ray emission

10°

E
-
n

1614 l 1615 161; 1(11;; 1618"' 1(1119—
Frequency (Hz) Ponti +17b



