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Sgr A* with the EHT

Correlated Flux Density (Jy)
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The SED of Sgr A*
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The SED of Sgr A*

vLv [erg/s]
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Polarization is expected and
traces the magnetic fields

Unpolarized
7% pol > 100 GHz, but unresolved
(Bower+ 2005; Marrone+ 2007; Liu+ 2016)

Magnetic field order is unknown
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Why Study Polarization?

Strong Gravity:
* Parallel Transport
* Relativistic Aberration

BH Accretion and Outflow:
* Field morphology
* Turbulence

e

// " Global Accretion:

e ' * Faraday rotation & conversion
rd P, -._Hl: ™

The accretion rate of Sgr A* was not determined fu -
until submillimeter polarization was detected! A

(Aitken et al. 2000; Marrone et al. 2007)




~ Polarimetry with the EHT

2013 Array
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Image Credit: APEX, IRAM, G. Narayanan, J. McMahoh, JCMT/JAC, S. Hostler, D. Harvey, ESO/C. Malin



Resolving Sgr A* with the EHT
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First polarimetric VLBI at 230 GHz

First resolved polarization of Sgr A* at any wavelength
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Resolving Sgr A* with the EHT
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Ordered Fields Near the Horizon
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(All these models appear
identical when unresolved)
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Increasingly Polarization Dominated
(Debiased) Fractional Polarization
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Polarization Fraction

Constraining the Field Strength

Comparisons with GRMHD simulations indicate strong near-horizon fields
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MRI: Classic turbulent accretion disk (Balbus & Hawley 1998)

MAD: “Magnetically-Arrested Disk” with strong fields (Narayan et al. 2003)

See Gold et al. (2016)




Geometry of Sgr A*: 2008
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Geometry of Sgr A*: 2013
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Time Variability of Sgr A*

CARMA Array
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see also: Marrone et al. (2007), Fish et al. (2009)




Relative Offset of the Polarization Centroid

Model-independent morphology constraints via the polarization angle

An Analogy
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Tracking Dynamical Activity of Sgr A*
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Tracking Dynamical Activity of Sgr A*

Dynamical astrometry to +3 pas = 0.3 R..,

Shortest EHT baseline already outperforms the goal of GRAVITY!




Sgr A*: Observed Size vs. Wavelength
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Sgr A*: Observed Size vs. Wavelength
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Sgr A*: Observed

Size vs. Wavelength
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Next Step (2016):
Space-VLBI with RadioAstron
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Key Addition: LMT
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Sgr A*: Observed Size vs. Wavelength
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Summary

Key Results from 2013 EHT Data:

* Discovery of ordered magnetic fields near the event horizon of Sgr A*

* Dominant variability in polarization but not in total flux

* Time-resolved astrometry of flares

* Non-Gaussian structure in the total flux (see also Fish et al. 2016)

In the next 1-2 years:

* Images of the black hole shadow and magnetic fields near Sgr A*

* Resolved trajectories of flaring regions
* Faraday rotation and circular polarization
» Other Targets: M87, 3C273, 0J287

See talk by John Wardle
Simulated Image EHT 2017
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