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A B S T R A C T 

We report on three optically bright, ∼16th mag, point sources within 10 arcsec of each other that vanished within 1 h, based 

on two consecutive exposures at Palomar Observatory on 1952 July 19 (POSS I Red and Blue). The three point sources have 
continued to be absent in telescope exposures during 71 yr with detection thresholds of ∼21st mag. We obtained two deep 

exposures with the 10.4-m Gran Telescopio Canarias on 2023 April 25 and 27 in r and g band, both reaching magnitude 25.5 

(3 σ ). The three point sources are still absent, implying they have dimmed by more than 10 mag within an hour back in 1952. 
When bright in 1952, the most isolated transient source has a profile nearly the same as comparison stars, implying the sources 
are subarcsec in angular size and they exhibit no elongation due to movement. This triple transient has observed properties 
similar to other cases where groups of transients (‘multiple transients’) have appeared and vanished in a small region within a 
plate exposure. The explanation for these three transients and the previously reported cases remains unclear. Models involving 

background objects that are optically luminous for less than 1 h coupled with foreground gravitational lensing seem plausible. 
If so, a significant population of massive objects with structure serving as the lenses, to produce three images, are required to 

explain the subhour transients. 

Key words: gravitational lensing: micro – techniques: image processing – surv e ys – virtual observatory tools. 
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 I N T RO D U C T I O N  

ince decades, astronomers have carefully scrutinized the sky look-
ng for sources that vary in brightness. Numerous surv e ys hav e been
onducted at all wavelengths, successfully revealing many classes
f objects that vary by more than 1 per cent. Low-mass flare stars,
re main-sequence objects, pulsating v ariables, nov ae, supernov ae,
amma-ray bursts, fast radio bursts, tidal disruption events, and
ergers of black holes and neutron stars are examples of some of

hese types of variable objects. 
Ho we ver, only a fe w surv e ys hav e been carried out to detect

ast transients (FTs), defined as those that remain bright for less
han 1 d. To name a few, Becker et al. ( 2004 ), using Deep Lens
urv e y data, reported three unusual optical transient events flaring on
000 s time-scales; Rau et al. ( 2008 ) disco v ered fiv e FTs (two flaring
 dwarfs and three periodic variables) using the Ir ́en ́ee du Pont

elescope at Las Campanas, while Berger et al. ( 2013 ) found 19 FTs
8 asteroids and 11 flaring M dwarfs) using repeated observations of
he Pan-STARRS1 Medium-Deep Survey (PS1/MDS) fields. Optical
earches for transients lasting less than a minute were carried out by
 E-mail: esm@cab.inta-csic.es (ES); beatriz.villarroel.rodriguez@gmail.com 

BV) 

Published by Oxford University Press on behalf of Royal Astronomical Socie
Commons Attribution License ( http:// creativecommons.org/ licenses/ by/ 4.0/ ), whi
ichmond et al. ( 2020 ) and Andreoni et al. ( 2020 ), but no such
ransients were definitively found. 

Current searches for subhour transients suffer from confusion by
ens of thousands of satellites and space debris in orbit around the
arth that reflect sunlight briefly and glint on time-scales of seconds
r less (e.g. Corbett et al. 2020 ; Nir et al. 2021 ). One solution to
his problem would be to employ all-sky imaging performed prior
o the launch of Sputnik in 1957 (Villarroel et al. 2022b ). The first
 alomar Sk y Surv e y (POSS I), with its images of the sky obtained in

he early 1950s, provides this data base of images. The surv e y was
onducted using the 48-inch Oschin Schmidt telescope at Mount
alomar (Minkowski & Abell 1963 ), co v ers the entire sky north of
45 ◦ declination and was carried out using photographic plates, later

onverted into a digital format. In order to obtain colour information,
ach region of the sky was photographed twice, once using a blue
ensitive Kodak 103a-O plate, and once with a red sensitive Kodak
03a-E plate, peaking at ∼4100 and ∼6 400 Å, respectively. The lim-
ting photographic magnitudes of the blue and red plates are 21.1 and
0.0 mag, respectively . Typically , two exposures, one in the red and
ne in the blue, were taken within 1 h of the same 6.5 ◦ × 6.5 ◦ field. 
© 2023 The Author(s). 
ty. This is an Open Access article distributed under the terms of the Creative 
ch permits unrestricted reuse, distribution, and reproduction in any medium, 

provided the original work is properly cited. 
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Figure 1. Supercosmos digitization (Hambly et al. 2001 ) of the Palomar Ob- 
servatory Sk y Surv e y (POSS) red-sensitiv e image, taken on 1952 July 19. This 
is a zoom, 3 × 3 arcmin, centred on three bright ( R Supercosmos ∼ 16 mag) 
point sources, marked by the blue arrow, at coordinates RA = 21 h 18 m 10 . s 4, 
Dec. = + 50 ◦22 ′ 43 . ′′ 4 (J2000). The three sources are absent in all subsequent 
exposures of this region during 71 yr, including the POSS blue-sensitive 
image taken immediately after this exposure. The sources have profile shapes 
consistent with neighbouring stars of similar brightness (Section 4 ). They 
exhibit no evidence of peculiar shapes or elongation that would occur with 
asteroids, meteorites, cosmic rays, photographic plate defects, or aircraft. 
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The VASCO 

1 team has identified thousands of star-like sources 
hat appeared on one photographic plate but not on the next one taken
ithin 1 h, constituting subhour transients. 2 The several thousand 
ASCO transient candidates have peak brightnesses of typically R 

agnitude 17–20, but they do not appear in later all-sk y surv e ys with
CD detectors, indicating dimming by 2–5 mag. 
Of particular interest was one field of 10 arcmin that contained 

ine point sources that did not appear in the image taken an hour
ater, nor in any images during the following 70 yr (Villarroel et al.
021 , 2022a ). These ‘nine simultaneous’ transients remain a mystery. 
ubsequent work identified 83 cases of such ‘multiple transients’ 

ncluding some that are apparently aligned as well as some double 
nd triple transients (Villarroel et al. 2022a ). 

In this paper, we describe an extraordinary transient candidate 
omposed of three ∼16th mag point-like sources, within 10 arcsec 
f each other, that dimmed within an hour and for which deep imaging
ith the 10.4-m GTC telescope reveals no counterparts at a limiting 
agitude of 25th mag. 

 OBSERVATION  O F  T H E  TRIPLE  TRANS I ENT  

e used the list 3 of 5399 candidate point-source transients from 

olano, Villarroel & Rodrigo ( 2022 ) that were detected in digitized
hotographic exposures of the first Palomar Observatory Sky Survey 
POSS I), and that are absent in images from modern surv e ys
ncluding Pan-STARRS, ZTF, and SDSS. In brief, SEXTRACTOR 

as used to identify sources in POSS I Red, and counterparts were
earched for within a 5 arcsec radius in Gaia EDR3 and Pan-STARRS
R2 catalogues. Sources having no counterparts were retained for 

urther vetting in other surveys, including POSS I Blue, POSS II,
nd ZTF. Those with no visible counterpart were deemed candidate 
ransient sources. 

A particularly interesting case of multiple transient event was 
isco v ered in the POSS I Red image, of 50 min exposure time, taken
n 1952 July 19 (Fig. 1 ). The centre of the image contains the
hree star-like sources, identified by the blue arrow, at coordinates 
A = 21 h 18 m 10 . s 4, Dec. = + 50 ◦22 ′ 43 . ′′ 4 (J2000). Fig. 1 shows the
OSS I photographic image digitized by SuperCosmos (Hambly et al. 
001 ) that provides high resolution and a sampling of 0.7 arcsec per
ixel instead of the usual 1.7 arcsec per pixel in the STScI digitization
f the POSS Digital Sky Survey. The three transients also appear 
learly in the STScI digitization shown in Fig. 2 at upper left. 

The three sources are roughly 16th mag in the R Supercosmos 
and. The northern two sources are blended. Eyeball inspection 
f the three transients in Fig. 1 reveals the individual sources to
ave profile shapes qualitatively similar to the neighboring stars. The 
oint-like profiles are measured quantitatively in Section 4 , showing 
hey indeed exhibit no elongation or distortion compared to profiles of 
tars. Their star-like, circularly symmetric profile shapes distinguish 
hem from the elongated and non-circular shapes of most asteroids, 

eteorites, aircraft, cosmic rays, photographic plate flaws, and any 
ther moving objects during a 50 m exposure. 
Fig. 2 shows at upper left the STScI digitization of the three

ransients from the same POSS I red exposure. The transients are 
ess well sampled in this digitization, but they appear star-like, as in
he SuperCosmos digitization. Immediately after the 50 m exposure, 
 10 m POSS I blue exposure was taken, shown in the upper right
 https:// vascoproject.org/ 
 http:// svocats.cab.inta-csic.es/ vanish/ 
 http:// svocats.cab.inta-csic.es/ vanish-possi/ 

w
a

4

f Fig. 2 . The three transient sources are absent. Two months later,
n September, another red and blue pair of Palomar photographic 
xposures were taken of the same field, shown in lower left and
ower right of the figure. The three transient sources are also absent.

We took advantage of the Virtual Observatory 4 capabilities to look 
or the triple transient in more recent images and catalogues. The re-
ult of this search concluded that the transient does not appear in any
ater image of that region during the subsequent 69 yr. Fig. 3 , upper
eft, shows the POSS I Red from 1952 showing the triple transient
or reference. The other three panels of the figure show images of the
ame field from POSS II red band taken in 1991, from Pan-STARRS
n 2018, and from ZTF taken in 2021, all with limiting magnitudes
oughly 21.5. None of those images exhibit the triple transient. A
urple cross marks the location of the southernmost transient. 

 OBSERVATI ON  O F  T H E  TRIPLE  TRANS IENT  

I TH  T H E  1 0 . 4 - M  G T C  TELESCOPE  

e used the OSIRIS instrument on the 10.4-m Gran Telescopio 
anarias (GTC) to image the triple transient in both the r and g
and on 2023 April 25 and 27 ( UT ) with total integration times
f 30 min (12 × 150 s) and 16.7 min (5 × 200 s), respectively.
oth observations were obtained in dark time (without moon), with 
ood seeing ( < 1 arcsec). The data reduction was done with self-
ritten IDL codes. Standard bias-subtraction and flat-fielding were 

pplied. The reduced images were aligned with integer pixel shifts 
MNRAS 527, 6312–6320 (2024) 
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Figure 2. F our e xposures taken during 1952 of the 3 × 3 arcmin region of sky centred on the triple transient seen in 1952 July. Upper left: The POSS I red image 
on 1952 July 19 at 8:52 ( UT ) containing the triple transient just abo v e centre. Upper right: A 10 m e xposure POSS I blue image taken immediately afterward, 
showing no evidence of the triple transient. Lower left: A POSS I red image tak en tw o months later (September 14), showing the transient still gone. Lower 
right: A POSS I blue image on September 14 showing the transient gone. The triple transient dimmed by o v er 6 mag of its peak brightness within 50 min (or 
even more if the duration of the transient was shorter than the exposure time) and remained undetected for the rest of that year. 
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to a v oid correlated noise in the combined images) and combined
ith a simple mean combination. The WCS information in the FITS
eaders was impro v ed with the NOVA 

5 astrometry tool. We also
sed the Terapix swarp 6 procedure (Bertin et al. 2002 ) to impro v e
NRAS 527, 6312–6320 (2024) 

 https:// nova.astrometry.net/ 
 https:// www.astromatic.net/ software/ swarp/ 

t  

a  

s  

G  
he astrometry, using USNO-B1.0 astrometry as a reference field for
ero-point calculations in the astrometrical solutions. We found that
oth methods give the same results within the expected errors. In
his way, both GTC and POSS I images were calibrated in order
o have the same astrometrical solution for both data sets. This
pproach allows us to directly compare source positions using the
ame reference catalogue. Despite the difference of 71 yr between
TC and POSS images, we noticed that only a few objects show

https://nova.astrometry.net/
https://www.astromatic.net/software/swarp/
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Figure 3. Four exposures of the sky centred on the triple transient, taken at four different times during 69 yr. The field dimensions are approximately 1.8 ×
1.2 arcmin 2 and the position of the southernmost transient is marked by a purple cross. Upper left: The POSS I red exposure, taken in 1952 July, showing the 
triple transient composed of three R Supercomos ∼ 16th mag point-lie sources. Upper right: The POSS II red exposure, taken in 1991 October. The triple 
transient is absent, with a detection threshold of 21st mag. Lower left: The P anSTARRS e xposure of the same field in 2018, showing no evidence of the triple 
transient. Lower right: The ZTF exposure of the same field in 2021, showing the triple transient still undetected. The upper two panels are STScI digitizations. 
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easurable proper motion while most of the stars in the field seem
o have remained at the same position. 

The resulting images have detection thresholds near 25.5 mag (3 σ )
t both r and g bands, 10 magnitudes fainter than the three transients
ere in the disco v ery image (Fig. 1 ). 
Fig. 4 shows the r - and g -band images obtained with the GTC,

isplayed with the same range of RA and Dec. as the POSS I plate
n Fig. 1 , for direct comparison. Neither of the images obtained with
he GTC show evidence of the triple transient. 

Fig. 5 shows a zoom and extreme grey-scale stretch on the GTC
 -band image (at left) that can be compared to the POSS I red image
right). We place circles around each of the transients in the POSS I
mage (at right), and we copy those three circles on to the GTC image.
he circles are positioned based on a careful astrometric calibration 
erformed with numerous nearby stars to set their centres in RA and
ec. 
Examining Fig. 5 , one sees that the three ∼16th mag transients

n POSS I do not appear in the green circles in the GTC r -band
mage. Ho we ver, the GTC r -band image shows ∼25th mag stars
ocated roughly 3 arcsec to the south and west of the centres of the
orthern and southern green circles. These two 25th mag stars are 
ot displaced by the same angular distance from the centres of their
espective green circles, and there are many other point sources of
5th mag in the image. Thus, it is entirely probable that these two
5th mag stars just happen, by chance, to be located ∼3 arcsec from
he previous location of the transients in the POSS-1 image. At the
xpected location of the middle transient (green circle), there is no
tar in the GTC r -band image at all. This casts further doubt on stars
isplaced by 3 arcsec in the northern and southern green circles as
eing rele v ant to the original three transients from POSS-1. 
Also, we can estimate a rough probability p of finding a back-

round object in the GTC images within a circle of a fix radius given
he known number density of objects and the binomial distribution. 

e use the densities from Villarroel et al. ( 2021 ) where GTC
as used to reach same depth. We place the centre of each such

ircle at the absolute centre of each POSS-I transient. For example,
he probability of finding at least one counterpart in each of the
hree green ∼5 arcsec circles in Fig. 5 is roughly p ∼ 0.41 and
ot particularly interesting. To obtain probabilities p < 0.05 and 
emonstrate that the counterparts inside the circles are physically 
onnected to the transients, each POSS-I transient must have a GTC
ounterpart within 1.7 arcsec. Ho we v er, e xamining the images, we
an see that only one of the transients has such a close counterpart.
herefore, we conclude that the GTC counterparts are unlikely to be
hysically connected to the transients. 
MNRAS 527, 6312–6320 (2024) 
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Figure 4. Left: A 17 min exposure at g band (left) and a 30 min exposure at r band (right) with the 10.4-m GTC, centred on the triple transient. The 3 ×
3 arcmin 2 field is the same as the POSS I image in Fig. 1 . The triple transient is completely absent. The limiting magnitude is ∼25.5 (3 σ ). 

Figure 5. An extreme zoom and grey-scale stretch of the 10.4-m GTC r -band image centred at the triple transient (left). The same zoom of the POSS I red 
image obtained in 1952 July is shown in the right panel. The positions of the three transients are marked by three large circles, with astrometric calibration set 
by multiple neighbouring stars, some of which are marked by small circles. The GTC image exhibits no stars near the centre of the three circles, with a threshold 
of 25.5 mag. All the sources lying within the big circle are below the POSS I detection limit and, thus, are not visible on the POSS-I (right) image. 
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Table 1. Position and photometry of the triple transient. 

Name RA (J2000) Dec. (J2000) R mag R mag Uncert. 
( SEX .) ( IRAF ) 

Cand. 1 21:18:10.68 + 50:22:46.85 16.0 15.7 0.4 
Cand. 2 21:18:10.35 + 50:22:43.7 16.4 16.1 0.4 
Cand. 3 21:18:10.69 + 50:22:37.45 14.9 15.1 0.4 
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 ANALYSIS  O F  T H E  TRIPLE  TRANSIENT  

RO M  T H E  PA LO MA R  IMAG ES  

e deblended and measured the brightness of the sources in the
OSS I red image from 1952 July. We used SEXTRACTOR (Bertin &
rnouts 1996 ) and IRAF (Tody 1986 ), separating the three objects

s well as possible. The resulting R Supercosmos magnitudes of
he sources measured by both SEXTRACTOR and IRAF as well as the
pproximate photometric uncertainty are given in T able 1 . W e also
stimated the R magnitudes by measuring the full width at half-
aximum of the profiles of six photometric reference stars within

0 arcmin and of the profiles of the three transient sources, yielding
greement with SEXTRACTOR and IRAF within 0.4 mag, which is the
alue adopted as uncertainty. The uncertainty is due to the non-linear
NRAS 527, 6312–6320 (2024) 
hotographic response to photons and to the o v erlap of the star-like
ources. The total angular separation of the transients, from north to
outh, is 9.5 arcsec. 

Although a visual inspection already indicates that the transient has
 clear circular shape with intensity diminishing radially outward, we
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Figure 6. The POSS I red image, showing the transient that is nearly isolated 
from the other two. A comparison star is identified, having similar brightness 
to serve as a proxy for the intrinsic profile of point sources resulting from the 
non-linear response of the photographic plate. 
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Figure 7. Comparison of the profiles of the isolated transient (dots) with a 
comparison star (solid line). Top: The east–west profiles (summed in N–S 
direction). Bottom: The north–south profiles (summed in E–W direction). 
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ompared the profile of the nearly isolated southern-most transient to 
hat of a neighbouring star (Fig. 6 ). We were especially attentive to the
ings of the profile in both the north–south and east–west directions. 

f the transient e xhibits qualitativ ely different profile shape at the
anks or wings of the profile, compared to the comparison star, its
tellar-like nature may be questioned and its origin attributed to plate 
aws or elementary particle hits. 
Fig. 7 shows the resulting profiles in the north–south and east–west 

irections. The profiles in both directions were produced by simply 
dding the digitized ADU. The two profile shapes, of the transient 
nd the comparison star, are nearly identical. The east–west profiles 
f the transient and comparison star reveal no discrepancy between 
he two. In the north–south direction the profiles are less similar due
o the contamination of the transient located northward. Ho we ver, 
he level of agreement of the profiles in the north–nouth direction is
ood enough to discard a non-optical origin of the transient. 
In summary, we find no evidence that the transient is anything 

ther than a bona fide unresolved, point source of light. In particular,
he profiles show no evidence of a moving source such as an aircraft,
steroid, or elementary particle nor of a defect in the photographic 
late. 

 C O N S T R A I N T S  O N  T H E  SIZE  A N D  

ISTA N C E  

he triple transient has equatorial coordinates, RA = 21 h 18 m 10 . s 4,
ec. = + 50 ◦22 ′ 43 . ′′ 4 (J2000), placing it within 1 ◦ of the plane of

he Milky Way, within the north-east region of Cygnus. This location 
aises the possibility that the triple transient is somehow physically 
elated to the plane of the Galaxy, which has a higher density of
bjects, including brown dwarfs, massive stars, white dwarfs, neutron 
tars, and black holes. This location of the triple transient within the
alactic Plane is consistent with the notion that a gravitational lens 

lignment is playing a role (Section 5.2 ). 
.1 Three independent sources 

e consider the possibility that the three transient sources are 
eparate objects in space. Their physical properties are constrained 
y two observed properties, the dimming time within 50 min and
heir angular extent on the sky of 10 arcsec. Space–time causality
rovides constraints on their size and distance, as follows. 
The dimming time-scale of 50 min is set by the two consecutive

xposures in 1952 July. The three point sources delivered their 
hotons with a fluence of ∼16th mag, each, during the 50 min
xposure time. The wavelength coverage of the red plate was 600–
00 nm. Ho we ver, all three sources were absent in the 10 min POSS
 blue e xposure, between wav elengths 320 and 500 nm. This absence
mplies that they dimmed to roughly 1 per cent of the brightness
ompared to the previous POSS I red exposure within its 50 min.
he absence of the three sources in the two GTC exposures that

eached magnitudes 25.5 imply that the sources are now apparently 
 1/10 000 of peak brightness. The images from Pan-STARRS, 
DSS, and ZTF confirm their absence. 
The three sources could not have dimmed coincidentally and 

ndependently of each other as such dimming rarely occurs even 
n one source. Instead we may consider the possibility that the three
ources brightened due to some common cause. If so, the fastest that
ll three can be caused to brighten is the speed of light. If they were
eparated by more than 50 min of light-travel time, all three of them
ould not be ‘turned on’ within the 50 min that they were observed to
e ‘on’. For the dimming of all three sources to be causally connected, 
MNRAS 527, 6312–6320 (2024) 
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he three sources must reside within a light-travel time, 50 min, of
ach other, corresponding to a distance less than s, given by 

 < c × 50 min = 6 au , (1) 

hich is quite similar to the average Sun–Jupiter distance (5.2 au).
hus, this mutual causality implies that the spacing between the three
bjects emitting the light must not differ by more than 6 au. Ho we ver,
he north and south point sources are separated by an angle on the
ky of only ∼10 arcsec. Assuming causal connection, the angular
eparation of 10 arcsec and the maximum separation of 6 au implies
 maximum distance to the triple source of 2 light-years. Any greater
istance, and the angular separation of 10 arcsec would imply a
hysical separation more than 6 au, preventing a causal connection
iven the speed of light. 
Therefore, to be causally connected, the three light sources must

eside physically within 6 au of each other and are no more than
 light-year away. This distance is less than the nearest star, the
lpha Cen system, bringing the venue of the three transients to a
istance within our Sun’s vicinity, if not the inner Solar system, or
ven Earth’s orbit. Such a close proximity, along with typical space
elocities among stars in the solar neighbourhood of ∼30 km s −1 

Gaia Collaboration 2018 ) would imply accumulated proper motion
f much more than 10 arcsec during 71 yr, explaining why the three
bjects do not appear in the modern images. Thus, the assumption
f a shared cause of the dimming implies the three sources are close
o our Solar system, including arbitrarily close. 

.2 Gravitational lensing 

lternatively, the three transients may be produced by a foreground
ra vitational lens ha ving sufficient mass complexity to create image
ultiplicity, as commonly seen in strong gravitational lensing by

ntervening dark matter. The rough sketch of a model consists of
 single background source of optical light that is lensed by an
ntervening distribution of mass that produces, briefly, three nearly
oint-like images at Earth. 
Under this hypothesis, there are two possible scenarios. In the

rst scenario, a single background source is moving quickly enough
erpendicular to the line of sight to be lensed by a multicomponent
ass distribution in the foreground, such as a planetary system

round a star or a triple stellar system. In this scenario, a sequence of
hance alignments of that moving background source with different
oreground mass concentrations causes a sequence of magnifications
o produce the apparent three point sources, one after the other,
uring the 50 min exposure. One prediction of this scenario is that
here must be a background star fainter than 25th magnitude, and
lso foreground masses of planets or stars that are also fainter
han 25th magnitude, as no objects (foreground or background)
righter than 25th are observed in the two GTC images at r and
 bands. This scenario implies that all three gravitational lensing
vents in the sequence produce an optical brightening of at least
0 000 ×. This scenario implies an unlikely sequence of nearly perfect
lignments and enormous amplification for all three sources. This
eems improbable. 

In the second scenario, a background source intrinsically brightens
t optical wavelengths by more than 10 000 ×, presumably due to
ome e xplosiv e physical ev ent. In the fore ground there is a stationary,
omplex mass distribution that lenses that background explosion to
roduce three gravitational lens images that appear as three nearly
oint-like sources. In this scenario, the optical emission from the
 xplosiv e ev ent is finished by the time the 50 min exposure is over,
s all three point-sources fade to be undetectable in the POSS I
NRAS 527, 6312–6320 (2024) 
lue image immediately after the POSS I red exposure of 50 min.
his scenario predicts that there may be a background source still

here but now less than 0.01 per cent as bright as it was at peak
uminosity, reached by the combination of the intrinsic luminosity
f the source and the gravitational lensing magnification, and there
ust be a foreground mass still there, also fainter than 25th mag. 
In this scenario, the three path lengths of light bent by the

ravitational lens must not differ by more than ∼6 au, in order
o keep all three rays of lensed light appearing within the 50 min of
ight-trav el time. F ore ground lens structures that cause path-length
ifferences larger than ∼6 au could not cause three point sources
o naturally brighten and dim together within 50 min in a causal
ay. This constraint rules out galactic-scale dark matter because the
iloparsec size of galaxies would yield path-length differences of
any light years causing arri v al-time dif ferences of much longer

han 50 min. 
No vae, superno vae, and cataclysmic variables take many hours or

ays to brighten and dim, not within 50 min. Flare stars do not become
ore luminous by factors of 10 000. One may consider the second

cenario to take place inside or outside the Milky Way Galaxy. If
ithin the Galaxy, the peak luminosity would need to be comparable

o the supergiant stars that are 14th mag from kiloparsecs away.
 or e xtragalactic sources, optical luminosities similar to those of
uperno vae, kilono vae, or gamma-ray bursts are required to explain
he observed brightnesses here. To match the short time-scale of the
ptical brightening, of less than 50 min, afterglows from mergers of
ompact objects may be considered. Ho we ver, the gravitational light-
ending must not produce ray path differences more than 50 min in
rder to maintain coherent brightening within that time-scale, ruling
ut galactic-scale mass distributions. It is possible that the briefly
uminous background source is outside the Milky Way, while the
ravitational lens resides within the Milky Way. If so, this constitutes
 method to detect condensed objects that are dark within the Milky
ay or in its dark matter halo. 
The parameter space for a transient object being lensed by some

ntermediate object(s), producing a set of three point-like transients,
s very large. Exploring this entire parameter space is an arduous task,
orthy of a separate paper. Instead, we present here a toy model to

onfirm that gravitational lens model can plausibly yield images
eparated by ∼10 arcsec. The angular separation of the images from
ravitational lensing is given approximately by 

 E ≈ 0 . 9 ′′ ( 
M l 

10 11 M �
) 0 . 5 ( 

D s 

1 Gpc 
) −0 . 5 ( 

D ls 

D l 

) 0 . 5 , (2) 

here M � is the mass of the Sun, M l is the lensing mass, and D l , D s ,
nd D ls are the distances from the observer to the lens, to the source,
nd between the lens and the source, respectively. 

As a plausibility model, we may adopt a lens that resides within
he Milky Way, ( D l = 1 kpc), and an e xplosiv e light source located
 Gpc away ( D s = 1 Gpc). We also assume a lensing mass, M l , of
0 7 M � to a v oid observ able ef fects to the dynamics of the Milky
ay. With these parameters, equation ( 2 ) shows that a separation

etween lens images of 9 arcsec, similar to the triple transient, can
e achieved by a gravitational lens within the Milky Way and a lens
ass comparable to those of common supermassive black holes. It

s also important to notice that the source is at low galactic latitude
 l = 92.17 ◦, b = 0.70 ◦). Therefore, in the scenario described abo v e
ith the source at 1 Gpc, an extinction of several magnitudes in the
ptical range is expected. 
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 SU M M A RY  

hree bright ( ∼16th mag), optical point-like sources, appeared on 
he Palomar Observatory Sky Survey images taken on 1952 July 19. 
o we ver, within 1 h they dimmed to a magnitude fainter than 21st
agnitude at blue wav elengths, and the y dimmed by more than 10
ag, a factor of o v er 10 000, as seen in two non-detections with

he 10.4-m GTC telescope. The most isolated of the three sources
ermits measurement of its profile, which is indistinguishable from 

he profiles of stars in the same exposure. 
The observed time-scale for the dimming of the triple transient 

f less than the exposure time of 50 min distinguishes these sources
rom common transients, notably supernovae and optical afterglow 

f gamma-ray bursts, that last for days and weeks (e.g. Abdalla 
t al. 2019; MAGIC Collaboration 2019 ). Also, SNe and GRBs are
nresolved, single sources at extragalactic distances. Here, we clearly 
ave three sources, not one. 
We considered various scenarios to explain the factor of 10 000 

ptical dimming of three point-sources with an angular separation 
n the sky of 10 arcsec. If they are separate objects, their dimming
ithin 50 min constrains their physical separation in space to be less

han 6 au for a causal connection. Their angular separation on the
ky of only 10 arcsec, along with that 6 au maximum size, constrains
he distance to the three objects to be less than 2 light-year, and
lausibly inside the Solar system. Thus, one class of explanations 
nvolves three objects smaller than the Solar system and closer than 
he nearest star that brighten and dim within an hour. 

Alternatively, the three sources are not separate physical objects 
ut, instead, are images produced by a gravitational lens. One 
ay consider scenarios involving the gravitational lensing of a 

ackground e xplosiv e ev ent that brightens and dims at optical
avelengths by 10 000 × within 50 min. The foreground gravitational 

ens must have enough structure to produce three point-like images. 
e do not know what e xplosiv e ev ents can pro vide the decrease

n luminosity of 10 000 × with a time-scale of ∼1 h, as required by
he observations. Nor do we know what possible foreground mass 
istributions can produce three images. The very simplest type of 
ens – a point mass – will create a ring if perfectly centred, or, if
he lens is off-centre, a pair of approximately equally bright images, 
lus one very faint image. On the contrary, the creation of three
mages of nearly equal brightness is not expected for any simple type
f lens. Alternatively, the lens might be of a more complex type,
ormed by multiple black holes or an inhomogeneous clump of dark 
atter. 
The subhour time-scale of the triple transient raises the question 

f a possible association with fast radio bursts (FRBs), events that 
an be associated with magnetars originated after the merger of two 
eutron stars (Bochenek et al. 2020 ; Moroianu et al. 2023 ). In this
cenario, the FRB is in the background. It is likely that its optical
uminosity increases by a process physically related to the process 
hat causes the increase in luminosity in the radio regime. Finally, 
his triple transient may have a technological origin. Given typical 
ircraft speeds and distances, any flash with a duration longer than 
 0.1 ms would be smeared or elongated by more than 1 arcsec,
hich was not seen. Flashes shorter than 0.1 ms were not technically
ossible with the incandescent light bulbs used in human aircraft 
n 1952. Moreo v er, flashing strobes on typical human aircraft are
ccompanied by continuous lights, while in the case of the triple 
ransient no such continuous light is seen. Further, strobing lights on 
irplanes are designed to flash repeatedly to increase flight safety, 
hile the triple transients appear to have flashed only once during 

he 50 min exposure. 
Similar dimming of multiple transient sources within a few 

rcmin, were reported by Villarroel et al. ( 2021 , 2022a ), along with
imilar dimming of thousands of transients by a factor of 10 000
V illarroel et al. 2020 ; Solano, V illarroel & Rodrigo 2022 ). The nine
ransients in Villarroel et al. ( 2021 ) within 10 × 10 arcmin raise
he question of whether the same mechanism can explain the triple
ransient here, separated by only 10 arcsec. Ho we ver, it is dif ficult
o imagine a model that involves gravitational lensing that produces 
ensing images separated by 10 arcmin. The observation of the triple
ransient, as well as other similar events, calls for careful follow-up
earches. 
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