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Alert date

Galactic coordinates

Baseline Magnitude (G)

Peak Magnitude (G)

Gaia18ajz

14 February 2018
23.20506, 0.92576
~ 19.25 mag

~ 17.64 mag



Available Photometric Data



Source star

X-SHOOTER Spectra, 25.03.2018, 08.08.2018



Model of the microlensing event

(Poleski & Yee, 2019)



Model of the microlensing event
Two possible solutions

Parallax models:
GO+: Gaia + OGLE, u0>0
GO-: Gaia + OGLE, u0<0

Standard model:

GOO0: Gaia+ OGLE
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What now?

e To find the mass we have to find the 6,

e We can’t find the 65 without the astrometric data

Solution 1: Simulation of the astrometry



Astrometry

Gaia astrometric parameters for the source star in Gaia18ajz.
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What now?

e To find the mass we have to find the 6,

e \We can’t find the 65 without the astrometric data

Solution 1: Simulation of the astrometry (but not in this case

Solution 2: DarkLensCode!

)
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DarkLensCode

MCMC samples + Set of priors

Lens mass and distance + dark lens probability

Previously used in:

Kruszynska et al. (2024, in review),
Maskolitnas et al. (2023, in review),
Kaczmarek et al. (2022),
Kruszynska et al. (2022),
Mréz, Wyrzykowski, (2021),
Wyrzykowski, (2020),
Wyrzykowski, (2016)
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DarkLensCode

MCMC sample
(t_E, pi_E, f_s, mag_0)
Source distance @@ — »| Ste]lar_ de_nsuty Ste'lla( vel.ocny et
distribution distribution
. . | | J
ource proper motion ————» . L .
Y Coordinates Probability
. . mag_lens —
‘ Draw relative lens and source proper motion J [ T
Y
v Calculate probability of
M_L P ty . Weight Calculate dark
Calculate lens mass selected parameters lens probability
and lens distance
D L
» mag_MS A
Legend Calculate expected lens brightness if it were a
What we know What we assume main sequence star . )
(Pecaut & Mamajek, 2013) Extinction  —

{ What we do J What we get




DarkLensCode

MCMC sample
(t_E, pi_E, f_s, mag_0)
Source distance @@ — »| Ste]lar_ de_nsuty Ste'lla( vel.ocny et
distribution distribution
. . | | J
ource proper motion ————» . L .
Y Coordinates Probability
. . mag_lens —
‘ Draw relative lens and source proper motion J [ T
Y
v Calculate probability of
M_L P ty . Weight Calculate dark
Calculate lens mass selected parameters lens probability
and lens distance
D L
» mag_MS A
Legend Calculate expected lens brightness if it were a
What we know What we assume main sequence star . )
(Pecaut & Mamajek, 2013) Extinction  —

{ What we do J What we get




DarkLensCode

MCMC sample
(t_E, pi_E, f_s, mag_0)
Source distance @@ — »| Ste]lar_ de_nsuty Ste'lla( vel.ocny et
distribution distribution
. . | | J
ource proper motion ————» . L .
Y Coordinates Probability
. . mag_lens —
‘ Draw relative lens and source proper motion J [ T
Y
v Calculate probability of
M_L P ty . Weight Calculate dark
Calculate lens mass selected parameters lens probability
and lens distance
D L
» mag_MS A
Legend Calculate expected lens brightness if it were a
What we know What we assume main sequence star . )
(Pecaut & Mamajek, 2013) Extinction  —

{ What we do J What we get




DarkLensCode

MCMC sample
(t_E, pi_E, f_s, mag_0)
Source distance @@ — »| Ste]lar_ de_nsuty Ste'lla( vel.ocny et
distribution distribution
. . | | J
ource proper motion ————» . L .
Y Coordinates Probability
. . mag_lens —
‘ Draw relative lens and source proper motion J [ T
Y
v Calculate probability of
M_L P ty . Weight Calculate dark
Calculate lens mass selected parameters lens probability
and lens distance
D L
» mag_MS A
Legend Calculate expected lens brightness if it were a
What we know What we assume main sequence star . )
(Pecaut & Mamajek, 2013) Extinction  —

{ What we do J What we get




DLC: Our assumptions

Distance:
SNl Ac < [0.0; 8.0] mag
Proper motion of the source:

Mass function: (Kroupa, 2001), (Mréz et al. 2021)

(From Gaia DR3)
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DLC: Results
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Results for GO- model. Mass function: (Kroupa, 2001)
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DLC: Results

For GO- Model

For GO+ Model
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Thank you!

K.howil@student.uw.edu.pl
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