Flares in Sgr A*
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Flares from Sgr A*

IR [Genzel et al. 2003] [Yusef-Zadeh et al. 2009]
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Spectrum

[Dodds-Eden et al. 2009]
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Generic Features

® |R flares most common; X-ray=>IR, not vice-versa
® only few simultaneous broad-band flares
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1IMS.

Hot Accretion s

[Hawley & Balbus 2002]
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Flares in MHD sims?

Log(T) Log(B%/8m)

20r, 20r,

single initial loop, current sheet at equator

must look at short time (sampled at 8
min.), small volume

volume avg. over 6rg

mass (107'2M,) y
|

internal energy(:ﬂO“ erg)
|

T (10'K)
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Initial B-geometry

Log(T) Log(B/8m)

-—-—-- mass (10-'3M,)

two initial loops, current sheets above/below equator
much more turbulent, thicker disk ‘ 2000 4000
less dramatic flares, still related to drop in B & rise in T time 1n minutes




really Reconnectmn’

2792 /6 m 20 2800. 80 m
~ IoguﬁRgﬂn)

2.5

-10} . |  -1008 ' i -10}

20 L 20 - - :
20 0 20 0 20 %0 10 20

change in B-geometry; related to pol. flip in IR?
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really Reconnection!
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Tail reconnection

[McPherron & Hsu]

Storm Time \ magnetopause
(Dst <=50 nT) Y
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OL e Bios masheet "neutral sheet

y Wan Allen belts

lobes

energy stored in B, suddenly released
change in B-geometry (B,)

almost like the accretion flare!
= |n Lobe (5)
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A multi-A flare

[Yusef-Zadeh et al. 2009]

short At=>Rr=Rs [Dodds-Eden et al. 2009]
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Modeling

require

L'S},rllcll ':X lZ\TQEB : X-ray; IC

size<<Rs

2 p—2
Lic X ATQE RQ
Lssc o< N*0%B*R;°

IR sync.;
y~100-103
polarized
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W/ W L, J L W/ ™

6 A 2 |
I/C — 4 . 2 X 1 O B/\/’ |C: R too small (contradicts size mm.), << Rs
SSC: B too large

|C/SSC may apply for other flares where IR is softer and X-ray harder



Synchrotron+cooling

[Dodds-Eden et al. 2009]

?

cooling bk. (teool~tesc) X
dn/dyocy-25

B~30G from Faraday RM constrains )
agree w. global MHD sims. i ( i 5
constrains on peaks of IR/X-ray spec.=> i 30 G
optically thin synchrotron from IR to X-ray




Time-dependent model
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Time-dependent model

[preliminary]
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Future

® Modeling:
® GRMHD flares in 3-D; resistivity??
® better radiation transfer; GR, inclination/spin effects

effect of initial B-field configurations
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