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Abstract 
With the new generation of large-sky surveys we can detect microlensing events across the entire sky. For this purpose the Gaia satellite becomes fundamental. Thanks to its periodical observations that cover our galaxy, 

more than 350 microlensing events have been detected and more than 1700 predicted. In this work two microlensing events are shown. High cadence follow-up observations were obtained by the OMEGA Project for both 

events. The first is Gaia20bof, a binary lens system with degenerate models with spectroscopic observations that indicate that the source is located at <2.2 kpc. The second is Gaia21blx, a binary lens system located in the 

disk where source and blend, that is attributed to the lens, have comparable magnitude. Using the Gaia parallax and considering it as the flux weighted average parallax of lens and source we can get information about the 

lens system. In addition to this assumption we consider also information obtained from finite source effects and microlensing obtaining a binary system composed by a G star and K star at 2.2 kpc, while the source is a sub-

giant F star located at 2.4 kpc. These investigations demonstrate the power of microlensing in detecting low-mass binary systems throughout the Galaxy. 
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Introduction 

The gravitational microlensing effect has been used for more than twenty years to detect faint objects in the Milky Way.  With this technique more than 150 exoplanets have been discovered. In recent years, microlensing 

has become a unique tool for the identification of planets around faint objects, planets that otherwise could not be detected with other techniques. In particular, with gravitational microlensing we can study binary systems 

irrespective of the luminosity of their components, since it is the result of their gravitational influence on the light of a background source that is detected, not their intrinsic luminosity; in this way we are able to find exopla-

nets orbiting single or binary stars brown dwarfs or compact objects like black holes or stellar remnants. With the new generation of large-sky surveys we are able to find microlensing events in the entire sky. And for this 

purpose the work of Gaia is of fundamental importance given its mission to build an extremely detailed three-dimensional map of the Milky Way. Events observed by Gaia are often of special interest for several reasons. 

The duration of events in the Galactic Disk is usually longer, allowing the detection of additional effects such as the microlensing parallax or the orbital motion of the lens. In this work we present two events alerted by the 

Gaia Science Alerts. The first is Gaia20bof, a close binary lens system where also the planetary solutions is considered and Gaia21blx, another binary lens system located in the Galactic Disk. For the former an interesting me-

thod to find the physical properties is introduced, where the parallax measured by Gaia is of extreme importance. 

Finite source effect constraint  

θ_∗ derived from the color g’-i’ (Boyajan et al. 2014. Combi-

ning this with ρ_* we obtain the Einstein angle. 

Mass - Distance constraint 

 

Microlensing parallax constraint  

Parallax effect in microlensing combined with the Gaia parallax 

Mass - Distance constraint 

Blend flux constraint  

Conversion in V-band (Riello et al. 2021) Mass-luminosity 

relations for low mass star (Xia et al. 2008) Extinction 

map (Capitanio et al. 2017) 

Mass - Distance constraint 

The three constraints appear as three colored bands whose 

widthstrack the uncertainties at 1 σ.  
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Gaia20bof is a microlensing event lo-

cated in the Galactic Disk at (R.A., 

decl.) = (184.62°, -63.50°).  

Old subgiant source, located at 2 kpc.  

Binary lens system with a distance > 0.4 kpc 

and a mass < 0.8 M_⊙.   

Spectra obtained with SALT and 

XShooter 

Most of the data were collected by 

the Omega Key Project. Using the 

RTModel platform we get eight de-

generate solutions where the binary 

one is favoured.  

Microlensing parameters + 

PARSEC 

The results could be confirmed by spectroscopic 

observations. The novel approach introduced here 

for the analysis of Gaia21blx can be extended to si-

milar events with high blending attributed solely to 

the lens. 
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Gaia21blx is located in the Galactic Disk at (R.A., decl.) = (14h53m15s.42, −62°01′30′′.61).  

High cadence follow-up observations were obtained by the OMEGA Key Project and also from the MiNDSTEp consortium.  Using RTModel platform we get four de-

generate solutions. We include orbital motion only for its impact on the error bars of the parallax components .  The physical consequences of orbital motion are 

not considered, as the parameters are not robustly determined. The high blend in all models is attributed solely to the binary lens. From this we assume that the pa-

rallax measured by Gaia from the Gaia-DR3 release is the flux-weighted average of lens and source parallaxes. This leads to three constraints, establishing a relation-

ship between lens mass and distance. 


