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S-Stars Orbits Around SgrA*

Ghez et al. 2008; Genzel et al. 2008 

M BH = (4:5 æ0:4) â 106M ì

dGC = 8:4 æ0:4kpc (BH at rest in GC)



SgrA* is the largest black hole on the sky



Can you hear me now?

No, but no worries - you will be able to hear us for 

~10 minutes until you reach the singularityé
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Broderick & Loeb 2005

Is general relativity a valid description of strong gravity?

*Infrared variability of flux (Genzel et al.) and polarization 

(Eckart et al.) of SgrA*: hot spots.

*Innermost Stable Circular Orbit: radius of 30 (10) micro-

arcsecond and orbital time of 30 (8) minutes for a non-rotating 

(maximally-rotating)  black hole at the Galactic center

*A hot spot would result in infrared centroid motion (GRAVITY-

VLT) and could be imaged by a Very Large Baseline Array of 

(existing) sub-millimeter observatories. Targets:SgrA* and M87



Three Fortunate Coincidences

ÅThe accretion flow of SgrA* becomes 

transparent to synchrotron self-absorption at  

wavelengths shorter than 1 millimeter

ÅInterstellar scattering ceases to blur the image of 

SgrA* on horizon scales at wavelengths   

shorter than 1 millimeter

ÅThe horizon scale of SgrA* and M87 (tens of 

micro-arcseconds) can be resolved by a Very 

Large Baseline Array across the Earth at 

wavelengths shorter than 1 millimeter



Different orbital phases of the hot spot Ą

SgrA*
230 GHz

with interstellar scattering

345 GHz

with interstellar scattering



Preliminary Data

ÅDoeleman et al. (2008)detected SgrA* on 3.5 Giga-lambda 

baseline (JCMT/SMTO) at 230 GHz (1.3mm), confirming 

structure on <40 micro-arcseconds(scattering scale ~25x13).

ÅReid et al. (2008) used VLBA to limit the variability in the 

centroid position of Sgr A* relative to a background quasar 

at 43GHz (7mm) to <100 +/-50 micro-arcsec for time scales 

between 50 and 200 minutes


