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ABSTRACT

Blue Large-Amplitude Pulsators (BLAPSs) form a mysteriolass of variable stars with typical
periods of tens of minutes and amplitudes above 0.1 mag. isnvtbrk, we present results of a
variability search focused on timescales shorter than biduacted in OGLE-1V Galactic disk fields
containing about 1.1 billion stellar sources downlte: 20 mag. Twenty-five BLAPs have been
detected, 20 of which are new discoveries. Their periodgedrom 8.4 min to 62.1 min. We have
also found six new eclipsing binary systems with orbitai@es from 38.3 min to 121.3 min and five
short-period large-amplitudex(0.17 mag in thd-band) variable stars of unknown type.
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1. Introduction

Short-period variable stars are intriguing objects th&ilgx brightness varia-
tions on timescales from seconds to several hours. Theblasiancompass various
types of objects including single as well as binary starshasd Sct and SX Phe-
type pulsating stars, ZZ Cet and V777 Her-type oscillatifgtevdwarfs, variable
hot subdwarfs of V361 Hya and V1093 Her type, rapidly ostiig Ap (roAp)
stars, Blue Large-Amplitude Pulsators (BLAPs), AM CVn<ypinary systems,
among others. Numerous short-period variables have besd fover the last few
years, including pulsating hot subdwarésd, Kupferet al. 2021), pulsating white
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dwarfs €.g, Guidryet al. 2021), compact binary systenesd, Burdgeet al. 2019,
2020, Reret al. 2023), and other low-amplitude stellar sourcegy(Tomaet al.
2016, Linet al.2023b).

In our work, we focus on the detection and classification @fsperiod vari-
able stars in the southern part of the Milky Way’s stripe obse by the Optical
Gravitational Lensing Experiment (OGLE). Although, the IExdisk fields have
been surveyed for variable objects such as Cepheids (Udxlak 2018), RR Lyr
(Soszyski et al. 2019), and Mira-type stars (lwanek al. 2022), those studies
focused on longer periods (roughly from hours to months)thkn collection of
Galactic diskd Sct-type stars (Soshagki et al. 2021), there are seven entries with
periods below 60 min, with the shortest reported value o2 Bin. Our goal is an
extensive search of the previously unexplored variabilityge « 1 h) to find the
mysterious BLAPs and compact binary systems.

BLAPs are a recently discovered class of pulsating staetr{ikowiczet al.
2017). They were identified thanks to regular, high-precigihotometric observa-
tions of hundreds of millions of stars by the OGLE survey (Idkiaet al. 2015).
BLAPSs can be characterized by significant amplitudes ottnigss variations, typ-
ically 0.1-0.4 mag in optical bands, at very short periodghe range 3—75 min
(Pietrukowiczet al.2023). The variability in the stars is attributed to fundautad-
mode radial pulsations. Light curve shapes are very sirtoldhose of Cepheids
and RR Lyr-type stars, but at much higher temperatures. BLA&ve effective
temperatures of; from about 25000 K to 34 000 K and surface gravities ofgog
from about 4.2 dex to 5.7 dex. They exhibit a reduced hydragetent in their
atmospheres, compared to main-sequence stars. Such aadgpichl properties
makes it difficult to assign specific evolutionary stage &sthstars.

It has been proposed that BLAPs are low-mass stars in thevipite-dwarf
stage, during which they produce energy in residual hydrdgening over the de-
generate helium core (Romeed al. 2018). Other models indicate that the stars
could be in the phase of helium burning in their cores (Byme Zeffery 2018, Wu
and Li 2018). A third possibility is that BLAPs are shell hati-burning stars with
the CO core (Liret al.2023a). The stability of pulsation periodd (P x AP/At| <
10-% yr—1) suggests that these objects evolve on the nuclear tinees&aown
BLAPs reside in the Milky Way’s bulge and disk. They seem toabsent in
the Galactic halo, globular clusters, and Magellanic Céo(Rietrukowicz 2018).
Proposed mechanisms describing the evolutionary histbBLAPSs include in-
teractive binary evolution (common envelope phase andé@mhB lobe overflow,
Byrne et al. 2021), a close flyby of the supermassive black hole in theecenft
the Galaxy (Pietrukowicet al. 2017), and a result (as surviving companions) of
single-degenerate Type la supernovae (Meingl. 2020). BLAPs are of particular
interest because their pulsations can provide insightthmstructure and physical
processes in hot (Z-bump) pulsators (Byrne and Jeffery 2018
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So far, over 60 BLAPs have been found, mainly by large-saateeys. After
the discovery of the first 14 pulsators by OGLE (Pietrukovétal.2017), four ul-
tra short-period (3-8 min) BLAPSs, characterized by highawigies (hence named
HG-BLAPs), were found in the Zwicky Transient Facility (ZTBellm et al. 2019)
data by Kupferet al. (2019). Recently, 22 candidates for BLAPs from ZTF and
four candidates from the OmegaWhite survey (Macfarleinal. 2015) were pro-
posed by McWhirter and Lam (2022) and Ramsal. (2022), respectively. At
the moment of writing, another 23 objects from the OGLE Gatdmilge fields can
be added to the list of known pulsators (Pietrukowetal.2023). Finally, first two
BLAPs residing in binary systems have been lately reportésing data from the
TESS satellite Pigulslet al. (2022) discovered a pulsator orbiting a B-type main-
sequence star HD 133729 every 23.08 d. Based on observatibested with the
Tsinghua University-Ma Huateng Telescopes for Survey (BVIOin et al. 2022),

Lin et al. (2023a) suggested that object TMTS-BLAP-1 is in a 1576 drgina

This paper is organized as follows. In Section 2, we briefgspnt the OGLE
survey and the collected data. In Section 3, we describe dkee ahalysis. The
detected short-period variables are listed in Section 4sid@marize our results in
Section 5.

2. Observations

The photometric data used for the variability search coroenfthe fourth
phase of the OGLE project (OGLE-IV) which started in Marci@0OGLE has
been at the forefront of large-scale photometric sky swvey over 30 yr. The
project monitors the southern sky using the 1.3-m Warsasstelpe located at the
Las Campanas Observatory in ChileThe most frequently observed regions are
the Galactic bulge and Magellanic Clouds. Shallow and lesguent observa-
tions of the Galactic disk are conducted since 2013. Cuyethie total area ob-
served by the project reaches almost 3600 square degreerllQthere are 1338
OGLE-IV disk fields with negative Galactic longitude (GD fis), labeled from
GD1063 to GD2475 (with some gaps in numbering). Slightljedént nomencla-
ture is followed for 354 disk fields with positive Galactimlgitudes. These span
from DG1000 to DG1364 (no field numbers between DG1288 and3dDG)L The
OGLE-IV images are taken using a 256-megapixel mosaic camith a pixel size
of 0726 and a 1.4-square-degree field of view, consisting of 3feipkx 4k CCD
detectors. Two filters are used,andl, with the majority of observations taken in
thel-band. Thd filter closely resembles the standard Kron-Cousins filtstesy,
whereas thée/ filter differs from the standard system to a greater extemtlds
in the Galactic disk are monitored with exposure times of 2btsle for fields in
the inner bulge, it is 100 s. Typically for the GD fields, ardutD0-200 regular
I-band measurements and sevafaband measurements have been obtained. For

*The observatory is operated by the Carnegie Institutioistience.
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the DG fields, 10-130-band observations were taken, but no time-sevidsand
photometry is available. The brightness rangkigbetween 10.5 mag and 20 mag.
In Fig. 1, we show accuracy of theband observations for a selected GD field. In
total, there are approximately 1.1 billion stellar souroesr the analyzed area of
about 2400 square degrees of the Galactic disk. More detaithe OGLE-IV
survey can be found in Udalskt al. (2015).
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Fig. 1. Accuracy of thel-band photometry in one of the OGLE-IV Galactic disk subfeld
(GD1915.23).

From January to March 2020, additional 3-hour high-cadets®zrving runs
were carried out for selected dense GD fields, resulting oufb00 additional
I-band measurements per field. This was done for 31 pairs dsfielbserved
alternately. Shortly after, on March 18, 2020, observatimere suspended due to
the COVID-19 pandemic. OGLE resumed regular monitorindnefdky on August
12, 2022.

3. DataAnalysis

Our search for short-period variable stars was conductédtivel-band time-
series data. For the analysis, we selected sources brigatedr= 20 mag and with
more than 50 measurements. Several DG fields were not ircthigketo too small
number of observations. The first step was the search fooglieity in all sources
using theFNPEAKS' program, which performs a discrete Fourier transform on
unevenly spaced data. We probed a frequency range<off 3 1000 cycles per
day (P > 1.44 min). Subsequently, only objects with a significant signanoise
ratio were selected. The variability signal varied fromditd field. The 3-h high-
cadence sequences were searched for periodic signalsisdyar

Thttp://helas.astro.uni.wroc.pl/deliverables.phpZaetfnpeaks&lang=en
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In the next step, all objects with periods shorter than 0.0&ece visually in-
spected. We cleaned our lists of candidate variables frdifaets (objects with
fake variability). Obvious outlying points from the lighticves of real variables
were removed. About 1100 variable stars with periods beldwwlere detected.
Stars with amplitudes higher than 0.1 mag were a subjecttifduinspection. We
obtained a set of BLAP candidates based on morphology ofghedurves. Vari-
ables with low amplitudes were not classified due to diffiesglin assigning them
to a definitive type. The majority of these objects are likeky-amplituded Sct
stars, similar to those found in the Galactic bulge and ribgenfirmed spec-
troscopically (Pietrukowicet al. 2022). Variables exhibiting peculiar light curve
shapes after doubling the period were also noted.

We verified the positions of the objects in color—-magnitudgms (CMDs).
The diagrams were constructed for stars from the correspgr@dGLE-IV sub-
fields. For objects withouV -band measurements, we downloaded available data
from other sources. In the case of stars from DG fields, we taded time-series
data inr andg-bands from the ZTF survey. For objects from GD fields for vahic
there were no availabl¥ -band measurements, we used data from the DECam
Plane Survey (Schlaflgt al. 2018). The final list of BLAPs was created based
on the light curve morphology, period, amplitude, and posibn the CMD. Mo-
ments of the observations were transformed from helioamehttian date (HJD) to
barycentric Julian date (BJipg) and the periods were fine-tuned using TAERY
code (Schwarzenberg-Czerny 1996). All of the detectedatdjeere checked for
additional periodicities.

4. Results

The main outcome of this paper are the lists of BLAPs, closgsng bi-
nary stars, and other short-period variables identifiechen ®GLE-IV Galactic
disk fields. Here, we present phase-folded light curvesygailwith CMDs, for all
the discovered objects. The time-series data are publiciladle in the OGLE
Collection of Variable Stars (OCVS):

https://www.astrouw.edu.pl/ogle/ogle4/OCVS/

In the case of BLAPs, we follow the nomenclature used for ipresly classified
variable stars in the OGLE fields. We continue numbering #he abjects in the
fashion OGLE-BLAP-NNN, starting from NNN = 038.

4.1. BLAPs

The majority of detected short-period variables are of Blbjyfe. Among the
25 identified BLAPs, 20 objects are new discoveries. Of the kimown BLAPs
are the prototype and four objects from McWhirter and Lam2@0 We note
that nine of the 25 detected BLAPs were classified as varistieces in Gaia



Tablel o
Photometric properties of detected BLAPs
Name RA (J2000) Dec (J2000) I b w Ow Pouls op | V-1 A Other name
[°] [°] [mas] [mas] [min] no7minl  [mag] [mag] [mag] [Ref.]
OGLE-BLAP-001 1041M4877 —61°2508/5 288.06356 —2.34712 0.14 0.07 28.2549636 33 17.217 0.335 0.194 [1]
OGLE-BLAP-038 0724M10%65 —28°1011/8 241.61485 —5.94461 — - 11.2601526 60 18.822 0.844 0.413 -
OGLE-BLAP-039 1100M12591 —61°134479 289.95454 —1.19158 0.21 0.03 31.9651131 19 15.835 0.285 0.242 -
OGLE-BLAP-040 1101M57%46 —65°0553/2 291.73311 —4.63443 0.26 0.02 31.4607770 24 15.178 0.337 0.243 -
OGLE-BLAP-041 1124M36552 —58°4558/5 291.86639 22748 0.25 0.03 53.5405245 115 15.371 0.390 0.191 -
OGLE-BLAP-042 1155M36575 —64°2653/4 296.95618 —2.22606 0.33 0.09 62.0505860 96 16.993 1.046 0.147 -
OGLE-BLAP-043 1504M34%02 —62°1229/7 297.49826 (6800 0.20 0.22 19.0642504 14 18.125 1.505 0.342 -
OGLE-BLAP-044 1529M31578 —60°4846/1 300.26251 4534 054 0.03 8.4216381 6 15.713 0.189 0.211 -
OGLE-BLAP-045 18047M41530 —62°2123/4 304.46825 (47572 0.23 0.07 41.3305960 109 16.457 -  0.191 -
OGLE-BLAP-046 1308M15%31 —64°3909/3 304.73142 —1.83961 0.04 0.08 39.4729321 91 17.065 0.782 0.207 -
OGLE-BLAP-047 18525M53%96 —52°0454/8 325.53868 B7749 0.12 0.06 31.2450830 32 16.032 0.664 0.239 -
OGLE-BLAP-048 18545M16%20 —59°2146/0 323.49358 —3.61890 0.38 0.03 28.8555579 59 15.041 0.276 0.296 -
OGLE-BLAP-049 1600M21531 —57°4926/4 325.99337 —3.67615 0.31 0.08 16.4015624 7 16.597 0.367 0.375 -
OGLE-BLAP-050 1621M0456 —57°3303/0 328.21106 —5.36464 0.27 0.03 22.9352027 33 15.516 0.106 0.185 -
OGLE-BLAP-051 1625M12557 —47°3958/4 335.68801 14111 0.37 0.06 45.4160893 40 15.704 1.046 0.257 -
OGLE-BLAP-052 1631M34%60 —53°31'30/8 332.15103 —3.63874 0.22 0.03 34.9622342 79 15.284 0.267 0.194 -
OGLE-BLAP-053 1831M35%55 —51°3522/9 333.56826 —2.31842 — - 25.2601420 76 18.323 1.180 0.330 -
OGLE-BLAP-054 1717M15%31 —49°0947/8 340.03800 —6.45954  — — 11.3324455 71 17.402 0.227 0.335 -
OGLE-BLAP-055 1837M34576 —04°2227/0 27.45919 108009 0.17 0.26 35.3945271 161 17691 -  0.330 -
OGLE-BLAP-056 1846M4%517 —10°4427/7 22.83623 —3.86251 0.29 0.16 11.6725445 17 17.845 -  0.176 -
OGLE-BLAP-057 1847M45%81 —1(0°2606/0 23.21496 —3.93102 0.13 0.05 54.6530265 114 15752 - 0.112 ZGP-BLAP-05
OGLE-BLAP-058 1852M45%11 —05°1047/2 28.46814 —2.65077 0.22 0.11 35.8390155 29 16.647 —  0.314 ZGP-BLAP-06
OGLE-BLAP-059 1854M01582 —06°3322/2 27.38398 —355829 0.13 0.11 33.5823049 91 17.113 -  0.296 -
OGLE-BLAP-060 180329508 —00°0502/0 34.23148 —2.71840 0.16 0.09 44.6277164 118 16.836 —  0.109 ZGP-BLA[§-O7_>
OGLE-BLAP-061 18913M0878 120451’5 46.13835 (r5200 0.44 0.08 35.1375078 107 16.347 —  0.232 ZGP-BLAPF-08 >

References: [1] Pietrukowiaa al. (2017), [2] McWhirter and Lam (2021)
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DR3 (Eyeret al. 2023), but only three of them belong to the “S” class (short
timescale objects). The remaining six stars were clasdifieGaia to either the
“DSCT|GDOR|SXPHE” class (four stars), or to the “ECL’ clgese object), or
to the “RS” class (RS CVn-type, one object). Only for the newiable OGLE-
BLAP-039 from the "S" class, Gaia provides the correct pkrio
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Fig. 2. Period—amplitude diagram for all 61 BLAPs detectethe OGLE fields. Twenty-five stars
from the Galactic disk fields (including the prototype obj@GLE-BLAP-001) are marked with blue
empty squares. The original 13 BLAPs (Pietrukowétal. 2017) and 23 additional BLAPs recently
found in the Galactic bulge fields (Pietrukowier al. 2023) are marked with blue filled triangles.
Positions ofd Sct stars from the OGLE-IV Galactic disk are represented gily points.

Observational parameters, such as coordinates, pulgaditods, magnitudes,
and amplitudes of the detected BLAPs are listed in Table lralRaesw are
taken from Gaia EDR3 catalog (Gaia Collaboration 2021). ith B, we present
the period—amplitude diagram with positions of previoutiscovered BLAPS by
OGLE and BLAPs detected in this work. For comparison, theré@lso includes
single-moded Sct-type stars from the OCVS in the Galactic disk (Saskyet al.
2021). There are no evident differences in location in theogeamplitude diagram
between the objects observed toward the disk and bulge fid¥tlese-folded-
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Fig. 3. Phase-foldeband light curvesléft panels and CMDs (ight panel3 for BLAPs detected in

the OGLE-IV Galactic disk fields. The diagrams were condt&ddor stars from the corresponding
OGLE-IV subfield. Positions of the BLAPs are marked with btlets. A significant period change
(as the light curve shift) can be noted in object OGLE-BLA$B0
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Fig. 4. Same as Fig. 3 for another five BLAPs. Light curve bluobject OGLE-BLAP-044 is
caused by significant period change. The CMD for OGLE-BLA®-0s based on data from the
DECam Plane Survey.
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Fig. 5. Same as Figs. 3—4 for another five BLAPs.
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Fig. 6. Same as Figs. 3-5 for the remaining three BLAPs. Bdiivat seem to be outliers in the light
curve of OGLE-BLAP-054 result from a large period change.

band light curves and¥ — 1 vs. | CMDs for 18 BLAPs detected in the OGLE-IV
Galactic disk fields with negative longitudes (GD fields) ah@wn in Figs. 3—-6.
For seven pulsators from the OGLE-IV disk fields with positivalactic longitudes
(DG fields), for which noV -band measurements are available, the light curves and
CMDs based on ZTF data are provided next to the OGb&nd light curves (Figs.

7 and 8). All the OGLE light curves are based leband measurements, whereas
to construct ZTF light curves, we used eitlgeor r-band data. In the case of the
CMD for object OGLE-BLAP-045, we used the DECam Plane Sudeta in the

g andl filters.

In our sample, star OGLE-BLAP-044 has the shortest pulsaieiod of 8.42
min, which is the shortest value among all BLAPs detectethén@GLE data so
far. The longest period of 62.05 min is observed in OGLE-BL@42, which
is the second longest known BLAP after OGLE-BLAP-022 with= 74.05 min
(Pietrukowiczet al. 2023). For some of the objects, period changes are clearly
noticeable. This can be seen in the case of OGLE-BLAP-038 Wtich the
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are based on ZTFband measurements, whereas blue light curves use OGUEb&nd data. The
diagrams are constructed for stars located within’ax® box centered on the target BLAPs using
only ZTF data.
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Fig. 8. Same as Fig. 7 for the remaining stars from the OGLIB{¥ fields. For the CMDg and
r-band data from ZTF were used. Light curves of objects OGILAB-059 and OGLE-BLAP-061
plotted in red are based on ZTfFband data.

majority of observations were taken over three nights), GELAP-044, and
OGLE-BLAP-055. I-band amplitudes in our BLAP sample are in the range of
0.109-0.413 mag. In the light curves of some objects, a bumgiparound
the maximum is present, notably in OGLE-BLAP-040, 045, 0857, and 060.
We noticed that some objects have amplitudes and light ceimapes very simi-
lar to each other despite slightly different periods. Thiters to OGLE-BLAP-
057 (P = 54.65 min, Aj = 0.112 mag) and OGLE-BLAP-060R = 44.63 min,

A = 0.109 mag), if one compares the rich ZTFlght curves. Object OGLE-
BLAP-047 (P = 3124 min, Aj = 0.239 mag) is an almost perfect analog of star
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OGLE-BLAP-009 P =31.93 min,A; = 0.242 mag) observed toward the Galactic
bulge (Pietrukowiczt al. 2017). There is an unusual scatter around the maximum
light in object OGLE-BLAP-040. This object is present in tawerlapping OGLE-

IV fields. The aforementioned effect is seen in both lightvegrimplying that it

is a real intrinsic feature of the star. The new BLAPs showy @mle periodicity.
Based on Gaia EDR3 parallaxes (Gaia collaboragioal. 2021), we can conclude
that all the reported here BLAPs are rather distant staegéalcat several kpc.

4.2. Eclipsing Binary Systems

Our analysis of the OGLE-IV Galactic disk data led to the tiferation of
six short-period eclipsing binary systems. None of themenarown earlier. In
Fig. 9, we present the CMD next to the light curve folded witik brbital period
for each of the systems, while in Table 2, we provide theirtphwtric properties.
All the binaries but object GD1548.32.5823 have the orlptiodsPy, < 2 h.
The shortest detected system, GD1468.32.3751,Fas= 38.31 min. This is
the only system with the orbital period below 1 h. Objects @0X1.31.11089 and
GD1548.32.5823 seem to be contact systems, while the rargdivur objects are
likely semi-detached systems. Both candidates for costetems have the orbital
periods shorter than the shortest-period object of this fgpnd in the OGLE data
so far (OGLE-BLG-ECL-000066P = 2.36 h, Soszfiski et al. 2015). Due to
the lack ofV-band measurements, the CMD for GD1200.31.11089 is carstiu
based on data from the DECam Plane Survey. We found no X-naytemarts to
the discovered systems.

4.3. Other Short-Period Variable Stars

In addition to the previous objects, six short-period laageplitude variable
stars were detected (see Table 3). The variables were ddtiamks to peculiar
shapes of the light curves, often after doubling the periall.of the stars have
period below 2 h. Phase-folded curves and CMDs are presémtedy. 10. It
is challenging to indicate whether their variability is dwebinarity or rotational
effect, in particular in the case of objects GD1537.05.P1é86d GD2077.07.161.
We note that star GD1670.31.3740 has an X-ray counterptetidel by ROSAT
satellite (Bolleret al. 2016). The source 2RXS J071305.7-084519 is separated
by 5”6 from the star, which is comparable to the spatial resaiutib ROSAT.
The detection of X-rays indicates accretion processes lamgl binary nature of
the source. This object as the only one in the group was foaraetvariable
in Gaia DR3 and classified as a cataclysmic variable (to the¢"“€ass). Our
light curve exhibits a long-term trend, which we subtradvefiore phasing. The
period of 114.61 min, not half of this value, seems to be abri@r this type of
binary systems. In Fig. 11, we show the time-domain and pfaded light curve
before detrending. Its full amplitude reaches 2.1 mag idtar GD2117.17.7515
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Table2

Photometric properties of detected eclipsing binary sgste

OGLE-IV ID RA (J2000) Dec (J2000) I b w Ow Porb op | V—1 Ay Other name
[°] [°] [mas] [mas] [min] no—7min] [mMag] [mag] [mag] [Ref.]

GD1665.11.7920 (M9"41%47 —19°5347/3 233.79233-2.99652 3.18 0.32 91.0734004 133 18.831 0.885 1.133 -
GD1548.32.5823 (®W8M39%16 —32°50/0779 250.46588 —0.00261 0.23 0.07 121.3136403 215 17.055 0.602 0.341 -
GD1468.32.3751 (®W1M00S75 —48°1245/4 268.68136—-1.27610 0.51 0.17 38.3057050 80 18.004 1.340 0.222 -
GD1377.20.269  1tB5™38%92 —54°4729'8 284.12262 4366 0.30 0.03 97.7832499 92 16.066 0.047 0.368 -
GD1200.31.11089 180M44%42 —58°0122/2 320.53575 0644 3.22 1.02 116.5218887 464 19.005 - 0.543 -
GD1118.10.37641 1B8M39519 —51°4740'5 334.15607 —3.26420 0.50 0.09 82.9840853 207 17.073 0.179 0.338 -

Table3

Photometric properties of other short-period variablessta

OGLE-IV ID RA (J2000) Dec (J2000) I b w Ow P op | V-1 A Other name
[°] [°] [mas] [mas] [min]  po7minp [Mmag] [mag] [mag] [Ref.]

GD1670.31.3740 (M3M06%14 —08°4522/1 223.18737 0.77988 2.46 0.08 114.6144716 813 16.72(89302.149 2RXS J071305.7-084549
GD1537.05.11659 (A5M30578 —34°21'2374 252.52163 0.35499 0.51 0.05 73.7073948 95 16.86932 0.211 -
GD2117.17.7515 (®2M39%46 —42°5852/7 260.43536—-3.35434 4.68 0.24 90.7473704 1059 18.320.247 0.483 -
GD2077.07.161 (831583 —60°2322/6 279.39515-7.65360 0.45 0.04 101.1611974 637 16.068.008 0.206 -
GD2011.25.1811 1B4™18%86 —68°1456"5 301.33966—5.43022 0.57 0.16 88.0693069 1054 16.995.319 0.171 -
GD1072.09.419  1M09M09%45 —44°0403'9 343.37511-2.35751 6.76 0.13 105.9106750 660 16.995.207 0.201 -

References: [1] Bolleet al. (2016)

€L 10N
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Fig. 11. Time-domain léft pane) and phase-foldedright pane) I-band light curve of object
GD1670.31.3740 exhibiting a long-term trend. Note a hugelinde of the brightness changes
in this star.

has a very odd light curve shape withlaband amplitude of 0.483 mag. From Gaia
EDR3 astrometry, we know that this is a relatively close obj@15+ 9 pc, Bailer-
Joneset al. 2021). The period of 90.75 min and blue color of the objectdatk
that this is probably another cataclysmic variable. Ouhef12 detected eclipsing
binaries and other short-period variables, five object$caaed at relatively close
distances, below 0.5 kpc. The remaining seven stars artetb&ather than 1 kpc.

5. Summary

This study focused on the search for short-periadl( h) variable stars in the
OGLE-IV Galactic disk fields covering almost 2400 squarerdeg, with a specific
emphasis on the detection of BLAPs and compact binary sygstdine monitor-
ing of about one billion stellar sources allowed the detectf 37 large-amplitude
(> 0.1 mag) variable stars. We identified 25 BLAPs, 20 of which aw findings.
Altogether with the very recent detection of 23 objects talivne inner Galac-
tic bulge (Pietrukowiczt al. 2023), our search increased the number of BLAPs
to over 80. We reported the detection of the shortest-pdammivn BLAP in the
OGLE area, OGLE-BLAP-044 witlP? = 8.42 min. In addition to the BLAPSs,
we identified six short-period eclipsing binary systemshvatbital periods in the
range 38.3—-121.3 min. We also detected six additional gfetod large-amplitude
variable stars. Two of the stars are likely cataclysmicalalgs. Follow-up spectro-
scopic observations would allow their final classification.
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