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Closing in on Sgr A �

NRA O/A UI and Kassim et al.

VLA, � = 90cm



Closing in on Sgr A �

Shen et al. (2005)

VLBA, � = 3:5mm

Falck e, Melia, and Agol (2000)

VLBI at � ' 1mm?



Magnetohydro dynamic

Mo dels in

F ull General Relativit y



General Relativistic MHD
Equations

Particle numb er conservation:
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Ideal MHD:

u � F �� = 0 E + v � B=c = 0

Momentum and energy conservation:
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Induction equation:
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No monop oles constraint:
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GRMHD Co de

Basic Mo del
ideal MHD

stationa ry (Kerr) metric

no co oling

no radiative fo rces

HARM Algo rithm
Gammie, McKinney , T�oth (2003)

conservative, LLF or HLL

constrained transp ort: r � B = 0

axisymmetric (so far)

cova riant

extensively tested

Other GRMHD co des
Koide, Meier et al. (T oyama, JPL)

De Villiers, Hawley (Calga ry, Virginia)

Komissa rov (Leeds)

Fragile, Anninos (Cha rleston, LLNL)

Duez, Shapiro (Co rnell, UIUC)



colo r shows log(densit y)

movie (small, big)



Radiative Mo dels



Isotropic Emission in Plasma Rest
F rame

Noble, Leung, & Gammie 2006



Mo del of Sgr A � at 1mm

synchrotron emission; _M = 3 � 10 � 9M � yr � 1

Noble, Leung, & Gammie 2006



Summa ry

Numerical Challenges
Magnetically dominated regions in GRMHD

Accurate treatment of radiative pro cesses

Coupling dynamics to radiative transp ort

Results
d~a=dt = 0 at ~a � 0:9

Compa re Tho rne (1974): ~a = 0:998

L j et � L acc

Predictions fo r submm imaging of Sgr A �


