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ABSTRACT

If the standard microlensing geometry is inverted so that the Einstein ring is projected onto the obser-
ver plane rather than the source plane, then the relations between the observables (0, 7z) and the under-
lying physical quantities (M, =) become immediately obvious. Here 0; and 7y are the angular and
projected Einstein radii, M is the mass of the lens, and =, is the lens-source relative parallax. I recast
the basic formalism of microlensing in light of this more natural geometry and in terms of observables. 1
then find that the relations between observable and physical quantities assume an exceptionally simple
form. In an appendix, I propose a set of notational conventions.

Subject headings: astrometry — gravitational lensing

1. INTRODUCTION

The geometry of point-lens microlensing (Einstein 1936;

Refsdal 1964; Paczyniski 1986) is so simple that students can

—) derive all the basic results in a few hours. Nonetheless, this
geometry has never been boiled down to its essence: the
relationship between the underlying physical quantities and

the observables. In particular, the “ Einstein ring radius ™ rg,
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5,— The variation of the magnification due to a point gravitational lensing is shown in stellar

Fig. 4.— The geometry of gravitational lensing is shown. The lensing mass M is located at the center of the Fig.
3 € g
is defined as the time it takes the source to move a distance

Einstein ring, which is marked with a dashed line. The twelve horizontal lines represent relative trajectories magnitudes as a function of time. The unit
equal to the Einstein ring radius, rg. The six light curves correspond to the six values of the dimensionless

of the source, labeled with the value of dimensionless impact parameter p.
impact parameter: p = 0.1, 0.3, 0.5, 0.7, 0.9, 1.1

Paczynski 1996 - formation of a light curve
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BHTOM is a cutting-edge web-based platform designed to
coordinate a global network of telescopes, manage astronomical
observations, and process the resulting data efficiently.
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See Gaia19dke, Extreme
Parallax Microlensing Event
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Discovered: August 2019 by Gaia Science >~
Alerts. 15.4
Location: Cygnus constellation. 15.5
Duration: 5+ years; exceptionally long. uitg
Data Sources: 0.2
e Gaia photometry (191 data). = 04
. Ground-based follow-up: ~ 3000 % 2'(1)
observations from 30+ telescopes. * _0'2

Spectroscopy: Low- and high-
resolution spectra (SPRAT, FLOYDS,
PEPSI).

High-resolution imaging: Gemini
North with 'Alopeke.
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Light curve of Gaial9dke microlensing event with data from Gaia and
follow-up observations, spanning from JD = 2458062 to JD = 2460062. The black
line is the mode of the chains from the MCMC model. The bottom panel shows the
residuals with respect to the mode solution.

8500 8750 9000 9250 9500 9750 10000
Time - 2450000

} ITET}
ft
I
|
LLaS |

" 9000 9250
Time - 2450000

" gs00 8750

M. Maskoliiinas | Turku | 2026



A&A, 697, AST (2025)
https://doi.org/10.1051/0004-6361/202554236 t rono my

The Authors 2025 A r h i
See AT2021uey trophysics
Ban M et. al. 2025

AT2021uey: A planetary microlensing event outside
the Galactic bulge
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ABSTRACT

We report the analysis of a planetary microlensing event AT2021uey. The event was observed outside the Galactic bulge and alerted
both space- (Gaia) and ground-based (ZTF and ASAS-SN) surveys. From the observed data, we find that the lens system is located at a
distance of ~1 kpc and comprises an M-dwarf host star of about half a solar mass, orbited by a Jupiter-like planet bevond the snowline.
The source star could be a metal-poor giant located in the halo according to the spectral analyses and modelling. Hence, AT2021uey is
a unique example of the binary-lens event outside the bulge that is offered by a disc-halo lens-source combination.
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Source star:
Type: metal-poor giant star
(halo population)

Lens system:

Type: M-dwarf star

Mass: ~ 0.49 +0.16/-0.18 M,
Distance: ~1.04 kpc
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Ban M. et al. (2025), A&A 697, A57 offers a strong example:
Photometric data and fitted light curve of the planetary microlensing event
AT2021uey. The event was observed outside the Galactic bulge and alerted
both space (Gaia; Gaia Collaboration 2016) and ground-based (ZTF; Bellm et al.
2019; Masci et al. 2019 & ASAS-SN; Shappee et al. 2014) surveys.
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THE FOUNDATION
EASST - who are we?

European Astronomical Society of Small Telescopes is a non-profit organisation based in Poland. It was
founded in 2025 by prof. tukasz Wyrzykowski, an astrophysicist at the Astronomical Observatory of the
University of Warsaw and the National Centre for Nuclear Research.

Our mission

EASST is dedicated to bringing astronomy closer to people. Our mission is to inspire a broad audience
to explore the universe and actively participate in global research.

M. Maskolitinas | Turku | 2026 12



-European Astronomical Society of Small Telescopes (EASST)

WUNon-profit organisation dedicated to bringing astronomy closer to people. Our mission is to inspire a
broad audience to explore the universe and actively participate in global research.

-Black Hole Target Observation Manager (BHTOM)

QUnique citizen science platform that connects professional and amateur astronomers. BHTOM

empowers the international astronomical community to collaborate, plan observations, and exchange
knowledge.

-With contributions from nearly 130 telescopes worldwide, many operated by amateur observers,
BHTOM facilitates coordinated observations, automated data processing, and collaboration across the
global astronomical community. The following microlensing events were investigated:

QU Gaia16aye, Gaia18cbf, Gaia19bld, Gaia19dke, and rare planetary AT2021uey Lb discovery.
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