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Sgr A* on July 18, 2019 – multiwavelength simultaneous flare

cut image from
Boyce et al. (2022)
unexplained with single
radiative event
what about microlensing
of a Sgr A* accretion disc
hot spot?
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Gravitational microlensing

a lens in front of the hot spot could cause an achromatic flare!

flux amplification A = A(β/θE) with θE ∝
√

MDLS/ (DLDS)

β . . .angular separation
θE. . .Einstein radius
M . . .lens mass

DLS. . .source–lens distance
DL . . .lens–observer distance
DS . . .source–observer distance

geometry determined by β0/θE , t0, and tE

t0 . . . time of the closest approach tE . . . Einstein crossing time
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Observed flare light curve fitting

using Python library pyLIMA (Bachelet et al., 2017)
results for the individual light curves:

GRAVITY Spitzer Chandra ALMA

β0/θE = 0.57 +0.002
−0.09 0.8 +0

−0.4 0.56 +0.32
−0.56 1.48 +0.01

−0.55

tE [min] = 15.6 +2.2
−0.6 11.21 +6.82

−0.16 7.2 +15.2
−1.8 9.9 +5.0

−0.05

t0[h:m:s] = 03 : 24 : 08 +19
−24 03 : 25 : 42 +28

−23 03 : 22 : 33 +117
−112 03 : 46 : 01 +75

−114
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Observed flare light curve fitting

Tref =July 18, 2019, 03:00 AM (UTC)
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Lens parameters

DL ≈ DS ≈ 8.3 kpc ⇒ θE determines MDLS

θE from tE = θE/µ where µ is the relative angular velocity

hot spot period ≈ 35 min (Michail et al., 2024)
µ ≈ 5× 10−6 arcsec/min corresponds to 30% speed of light
lens velocity assumed negligible
MDLS ≈ 21 M�pc for the fitted tE ≈ 10 min
intermediate mass black hole ≈ 0.02 pc from Sgr A*
stellar black holes farther away
Santibañez-Armenta et al. (2025): Sgr A* shadow lensed by MDLS ≈ 50 M�pc
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Conclusions

the observed flare possibly due to microlensing of a hot spot around Sgr A*
intermediate-mass black hole close
stellar-mass black hole farther away

flare detected during a short campaign!
cluster of lensing stellar-mass black holes?
(Mouawad et al., 2005; Antonini, 2014; Haas et al., 2025)
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Global fitting
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