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R8T 5v4978—IL / Primordial Black Hole (PBH)
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R8T 5v4978—IL / Primordial Black Hole (PBH)
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9 1E£ B Hyper Suprime-Cam (HSC)
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M31 microlensing probes PBHs in the Milky Way and M31 halos

Time scale
Mpgh >1/2< i )1/2< - - MW DM halo

108 Mg 100 kpc 200 km/s

tg ~ 34 min(

M31 DM halo

Geometry + halo model
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https://www.nature.com/articles/s41550-019-0723-1
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Date Nights Filter Images Teg PSF - .
2014-11-24 1.0 r 189 6.4 0.63 o EXIEN -H2BILELRZL
2017-09-20 1.0 r2 215 7.1 (0.86 Y

° +
2020-10-21 0.5 r2 152 5.0 2 + 6F K& ~
2020-10-22 0.5 r2 156 5.2 o 57 TRULEAISEH
2020-11-11 05 r2 56 1.8 1.13 T (=
2020-11-12 0.5 r2 126 4.1 1.38 (PSF~BERDIZA )T 1)
2020-11-14 0.5 r2 152 5.1
2020-11-16 0.5 72 0 00 -
2020-11-18 0.5 r2 34 00 - _ _
2020-11-20 0.5 r2 140 4.6 1.08 PSF= point spread function.
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ID master bump mlc2 mlc2i mlc2o mlc2il mlc2ir mlc2o0l mlc2or asym scorr scorrs ntscale amax mlsig mlvs mlnrpt

2014-11-24 7281 5139 1135 938 911 878 819 814 783 391 72 70 57 53 38 25| 5
2017-09-20 6199 4554 1060 962 907 877 837 821 800 287 142 59 50 44 18 18| 7
2020-10-21 3636 3348 361 218 206 205 196 196 195 13 5 5 3 3 0 0 0
2020-10-22 1582 1561 66 52 47 44 41 40 38 18 1 1 1 1 0 0 0
2020-11-11 348 274 16 16 15 12 11 11 11 2 0 0 0 0 0 0 0
2020-11-12 2029 1581 202 185 185 180 154 154 154 23 18 18 0 0O 0 0 0
2020-11-14 2446 1959 359 343 326 312 278 270 261 38 23 22 18 17 8 7 0
2020-11-20 1714 1241 260 223 215 205 165 164 164 15 4 4 1 1 0 0 0
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41.8

ID significance ML params
master/patch/objid  mlsig dof fo o to te  p

1 2014-11-24/1,5/75 2486.89 189  -0.43 0.21 16613.35 5598.13 0.73
t 2014-11-24/4,2/63 3085.37 189  -0.50 0.85 16430.47 8654.20 0.93

B
e
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2014-11-24/6,7/168 1453.65 189  -0.33 0.05 16172.20 10218.13 0.33 o

2014-11-24/6,7/169 1281.99 189  -0.27 0.68 15587.25 5763.05 0.83 o 41.4

2014-11-24/7,6/96 1335.64 189  -0.32 0.48 16223.85 5374.24 0.77 %o

2017-09-20/1,4/46  1092.90 214  -0.45 0.87 16060.40 3632.56 0.52 =

2017-09-20/3,4/31 1488.64 214  -0.50 0.31 14589.27 16286.60 0.25 - 41.9

2017-09-20/4,2/9  1461.36 214  -0.50 0.46 4088.65 4814.50 0.42 Ea) '
t 2017-09-20/5,7/45 2210.57 213  -0.41 0.74 14173.11 7451.41 0.92 =

2017-09-20/7,4/36  1121.77 214  -0.45 0.47 14942.25 10821.83 0.57
2017-09-20/7,6/26 1728.40 214  -0.43 0.39 15833.30 12398.83 0.40 41.0
t 2017-09-20/8,2/119 2467.61 125 -0.22 0.74 15436.09 9623.68 0.78

ID=T75 of (1.5). ra=11.66004, dec=41.27865 - p=0.T3, up=0.21. tg=16613, tx=5508 . ID=31 of (34). ra=1103226, dec=41.08823  p=0.25, ug=031, ty=14589, t;=16287 40 8

40.6

| . 11.0 10.5
MPBH s Mlunar — Mearth RA [degree]
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What is the implication for PBH mass function?
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=] I‘(lv > astro-ph > arXiv:2604.00111

Astrophysics > Cosmology and Nongalactic Astrophysics

[Submitted on 31 Mar 2026]

Eppur non si trovano Vol. 2: No Planetary-mass Primordial Black Holes toward the
Andromeda Galaxy

Przemek Mréz, Andrzej Udalski f%n‘c‘-t,ﬁ 92’7‘57:1:10 \_I

A recent preprint by Sugiyama et al. reported the discovery of twelve candidates for short-timescale (less than one day) gravitational microlensing events
based on high-cadence photometric observations of the Andromeda Galaxy (M31) using the Subaru Hyper Suprime-Cam. These detections were attributed
to a large population of planetary-mass primordial black holes (PBHs) that could account for the entirety of the dark matter in the Milky Way and M31 halos.
However, these results are in clear tension with previous searches for short-timescale microlensing events toward the Magellanic Clouds, such as those by

OGLED T IL—T hFH 42 D HSCT—R (NBRFEHA) . 5D OGLERE TR LI=/\1 TS54 > THHT

Mar 31, 2026 (2 months after our paper)
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Candidate #01 (M31_3.46.11208) on eight observing nights
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https://arxiv.org/abs/2606.19442
https://arxiv.org/pdf/2605.19375v1
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