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Phase-referenced interferometry

For |B| = 8,000 km
and qsep = 1 degree

Dsrel ~ 10 µas

(Comp. w/ Gaia)

Angular resolution
of order 1 mas

Reid & Honma 2014



The Gould’s Belt Distances Survey (GOBELINS)

GOULD’S BELT 
A local (< 500 pc), expanding (age ~ 2-3 x107 yr) Galactic structure (ring, 

plane, disk, wave?) where most of  nearby star-formation is occurring.   Seen in 
young stars (in particular OB stars), gas, dust.   
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Astrometric fits

q Single star

q Long-period binary

q Short-period binary



Hipparcos

Gaia DR1

Gaia DR3

Gaia DR2

GOBELINS

Single Star

ruwe = 1.17

Galli+18



Long period binaries
GOBELINS

Gaia DR2

Gaia DR3

ruwe = 5.50

Galli+18



Short period binaries
GOBELINS

Gaia DR3

Gaia DR2

ruwe = 7.53

Galli+18, 
Torres+12



More about short period binaries: 
angular resolution also matters

5 mas

Motion of sources around 
the center of mass

Ortiz-Leon+17



Short period binaries @ VLBI: 

individual masses at sub-percent levels

Gaia: 
• accurate absolute positions
• “low” angular resolution

IR aperture synthesis: 
• no absolute positions
• high angular resolution

VLBI: 
• accurate “absolute” positions
• high angular resolution

Ortiz-Leon+17
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Deeply embedded young stars

Av ~ 37 (Pontoppiddan+04)
Ortiz-Leon+17



Conclusions and perspectives

q For deeply embedded sources VLBI enables astrometry as accurate as Gaia DR3 for 
optically bright stars

q For long period binaries, VLBI remains more accurate than Gaia

q For short-period binaries, VLBI enables accurate distances and individual mass 
determinations

q VLBI is time-consuming, but…

q ngVLA will enable enhanced astrometric accuracy and faster parallax determinations

q If your source is a binary or deeply embedded, VLBI astrometry is here for you!

Take-home message


