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Abstract: <span>Long wavelength measurements provide sensitive probes of the intrinsic structure of Sgr A* and of the scattering properties of the
line-of-sight interstellar medium. At this wavelength, scattering dominates the apparent size of the source but careful closure amplitude techniques
can provide highly accurate structural information. We present new results from the VLBA a 7mm wavelength that for the first time reveal
two-dimensional intrinsic structure while also demonstrating the stability of the intrinsic size during periods of significant activity at NIR and X-ray
wavelengths. These results also demonstrate the stability of the scattering medium over time. New observations of the Galactic Center pulsar PSR
J1745-2900 show that the scattering properties of Sgr A* are spatially coherent over an angular scale of at least a few arc seconds. Analysis of the
angular and tempora broadening data for the pulsar place the scattering medium at a distance of kiloparsecs away from the Galactic Center,
resolving a significant mystery regarding the scattering medium.</span>
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Scattering Inhibits Imaging
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Observed Size of Sgr A*
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How to Measure the Size of Sgr A*

Bower & Backer 1998

<™~ 1% errors in major axis size
~3 uas out of 700 uas

Bower et al 2014
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The Intrinsic Size of Sgr A*
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Time Variable Size for Sgr A*?
NIR Triggered VLBA Observations

A 2012 MAR19 10:30 - 16:15 10 mJy flare VLT Dodds-Eden
NIR Clavel

B 2012 JUL 21 01:45 -08:01 Keck NIR flare Morris
[prior day]

C 2012 JUL 24 01:33 - 08:03 Keck NIR flare L'~20 Morris
mly
[prior day]
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Large X-ray Flare from NuSTAR
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No Variations in Size Even with Large NIR/X-ray Variability

Intrinsic Size Measured with the VLBA 7mm
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Next: VLBA triggered by millimeter flux density variations (ALMA, APEX, VLA, CARMA, SMA)

Bower, Markoff, Falcke, Brunthaler, Law 2013
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With New VLBA Observations We
Measure the 2D Intrinsic Size
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A Jet Axis?
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Galactic Center Magnetar Discovery

X-Ray Burst X-ray Localization: ~3” to Sgr A*

Degenaar et al. 2013 Rea et al. 2013
Kennea et al. 2013

SGR J1745-29 3”~0.1pc
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Angular Broadening of the Pulsar
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Size vs. time (binned)
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Does a Scattering Screen
at Large Distances Make
Sense?

* NGC 6334B & Cyg X-3 have | Lazio, Cordes 1998
similar scattering sizes and
non-local scattering screens

* 50 pc diameter screen
associated with HIl regions
or GMC surfaces can
provide the scattering T

* Missing extragalactic
background sources? :

* Apparent peak of OH/IR
masers around Sgr A*?

* Patchiness?
— Scale ~5’ from G359.87+0.18

A¢e (kpe)

T

ance from Sgra* [7)

van Langevelde 1992
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Average Image
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Core Shift —

Core Shift
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PSR J1745-2900
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No Activity from G2
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