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ABSTRACT

We present results of a survey to search for short period pulsations in compact stellar objects during Year 1 and 3 of the TESS
mission. The Southern Ecliptic Hemisphere has been observed. We described the TESS data used and the details of the search method.
For the new detections we used unpublished spectroscopic observations to separate the objects into accurate classes. From the TESS
photometry we clearly identify 41 short period hot subdwarf pulsators out of which eight show signals at both low and high frequencies.
We report the list of prewhitened frequencies and we show the amplitude spectra calculated from the TESS data. We make an attempt
to identify possible multiplets caused by stellar rotation and we select a few candidates translating to rotation period between 0.7 and
12.9d. The most interesting targets discovered in this survey should be observed throughout the remainder of the TESS mission and
from the ground. Asteroseismic investigations of these data sets will be invaluable in revealing the interior structure of these stars and
will boost our understanding of their evolutionary history. We find three additional new variable stars but their spectral and variability

types remain unknown.
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1. Introduction

Hot subdwarf stars are evolved objects coming with O, OB and
B spectral types, and a selection of variable H and He content
in their atmospheres. The subdwarf B (sdB) stars have a sur-
face effective temperature Teg between 20 000 and 40 000 K, the
logarithm of surface gravity log (g/cms™2) between 5 and 6,
and a surface helium abundance usually strongly depleted com-
pared to solar. The surface distribution of elements heavier than
helium differs significantly from star to star (Geier 2013). The
sdB stars are located on the blue extension of the horizontal
branch (EHB) and are core-He burning stars, of about a half
solar mass (Fontaine et al. 2012). The progenitors of hot subd-
warfs are intermediate-mass stars (~ 1—3M) that must have lost
significant mass during the red-giant branch, leaving them with
only a tiny remnant of their hydrogen envelopes. The mass loss
must happen before helium ignition, otherwise they would be-
come He-core low-mass white dwarfs (without He-core burning),
or normal horizontal branch stars (He-core burning, but with a
much lower effective temperature, thicker H-rich envelopes and

higher masses). Binary population synthesis modeling has been
performed exploring various mass-loss scenarios, as detailed by
Han et al. (2002).

Hot subdwarfs also come with the O spectral type, the sdO
stars. They are hotter (T between ~40 000 and ~80 000 K) and
exhibit a wider range of surface gravities (log (g/cm s~2) from 4.0
t0 6.5). In their majority they have helium-enriched atmospheres!.
This diversity in properties betrays the very diverse origins of sdO
stars. He-poor, compact sdO stars are direct progenies of sdB
stars in their immediate post-EHB phase. However, the majority
of compact sdO stars are He-rich and are identified as direct post-
RGB objects, i.e created through the so-called late hot He-flash
(Miller Bertolami et al. 2008), or end products of merger events
(Webbink 1984; Iben & Tutukov 1984; Iben 1990; Saio & Jeffery
2000, 2002). There are also less compact (log (g/cms™2) < 5.0)
sdO stars, which are post-AGB stars, i.e. stars that have ascended

1 Hot subdwarfs with T.g around 40,000 K mark this transition, and are
referred to as sdOB stars. They are often intermediate helium-enriched
(iHe-rich) stars.
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the asymptotic giant branch after core-He burning exhaustion
(Reindl et al. 2016).

Stellar oscillations predicted and discovered in sdB stars by
Charpinet et al. (1997) and Kilkenny et al. (1997a), respectively,
are among others potentially useful for sdB mass estimations.
Pulsating sdB (sdBV) stars reported by Kilkenny et al. (1997a)
and in subsequent papers in their series are pressure (p) mode pul-
sators. Later on, gravity mode (g) and both p and g-mode (called
hybrid) sdBVs have been reported by Green et al. (2003) and
Baran et al. (2005); Schuh et al. (2006), respectively. Fontaine
et al. (2012) compared p- and g-mode sdBVs, clearly indicat-
ing that the typical periods of p-mode sdBVs are shorter while
amplitudes of a flux variation are higher than of g-mode sdBVs.
These two features made a ground-based detection of p-mode
sdBVs easier, which led us into a conclusion that p-mode sdBV's
are more frequent. Space observations, using CoRoT, Kepler and
TESS space observatories revised this statement. Majority of sd-
BVs detected from space are either g-mode or hybrid with a
dominant g-mode component.

Pulsating sdO (sdOV) stars also exist. The very first one,
J1600+0748, was identified by Woudt et al. (2006) and ex-
hibits very rapid oscillations from about 60s to about 120s.
J1600+0748 remained for years the only member of its class de-
spite extensive search among field sdO stars (Rodriguez-Lépez
et al. 2007; Johnson et al. 2014). Four sdO pulsators were iden-
tified by Randall et al. (201 1a) in the globular cluster w Cen, and
over years a couple of more field sdO pulsators were identified,
including PB 8783, formerly identified as a common-or-garden
sdBV star (@stensen 2012a; Kilkenny et al. 2017a). The periods
of all known sdO pulsators are of a few minutes and are consistent
with p-mode pulsations (Fontaine et al. 2008).

The goal of this paper is to report our result of the p-mode
dominated hot subdwarf stars surveyed by the TESS satellite.
Since only the Southern Ecliptic hemisphere is already completed
using the USC data, our report is limited to that hemisphere only.
The Northern Ecliptic hemisphere survey will be reported in the
following paper.

2. TESS photometry

TESS is deployed in an elliptical, 2:1 lunar synchronous orbit
with a period of 13.7 d. Each annual cycle of TESS observations
are split up into sectors lasting two orbits, or about 27 d. The de-
tector consists of four contiguous CCD cameras, each covering a
24° x 24° field of view (FoV), making up a 24° x 96° strip aligned
along ecliptic latitude lines. During Year 1 and 2 the data were
stored with the short cadence (SC), lasting 120 s and the long ca-
dence (LC), lasting 1800 s. Since Year 3 there has been additional
ultra short cadence (USC) available, lasting 20 s, while the LC
was trimmed down to 600 sec. The number of targets observed in
the USC and SC is limited and varies from sector to sector. When
one sector observations have been completed, the instrument’s
FoV is shifted eastward by 27°, naturally pivoting around the
ecliptic pole. It takes 13 sectors to pivot around one pole, then
the FoV is shifted to the other hemisphere for the next cycle. As
a result, the regions near the ecliptic poles are observed during
every sector and are known as the continuous viewing zones of
TESS. We downloaded all available data of our targets from the
“Barbara A. Mikulski Archive for Space Telescopes” (MAST)2.
To probe the p-mode region in an amplitude spectrum we are
limited to either the SC or USC data. The Nyquist frequency of
the former is 4 166 pHz, while of the latter is 25000 pHz. Our

2 archive.stsci.edu
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preference is to use the USC data, if available, with which the
entire p-mode region is sampled. In the case of the SC data the
Nyquist frequency is in the middle of the p-mode region and the
aliasing becomes a serious issue. This issue can be sorted out
by the finite speed of light, which clearly separates the sub- and
super-Nyquist regions in the amplitude spectrum, first discovered
by Baran et al. (2012). The amplitudes and profiles of the peaks
become different in these both regions, however this effect works
only if the data are taken during at least most of the Earth’s orbit,
and the Nyquist frequency varies significantly enough to modify
the signal’s reflection across the Nyquist frequency.

We used PDCSAP_FLUX, which is corrected for on-board
systematics and neighbors’ contributions to the overall flux. We
clipped fluxes at 4.5¢ to remove outliers, de-trended long term
variations (of the order of days) with spline fitting , and calculated
an amplitude of a flux variation using the following relation
Alppt]=1000*(flux/<flux>-1).

3. Fourier analysis

About 4000 hot subdwarfs (and hot subdwarf candidates) have
been observed by TESS in both SC and USC monitoring. The
list was assembled by members of the Working Group 8 (WGS)
of the TESS Asteroseismic Science Consortium (TASC).

Following a recent report by Baran & Koen (2021) we applied
a 4.5 times a median noise level detection threshold to both the
SC and USC data sets regardless of the data coverage. In the case
of one sector data such a threshold corresponds to a confidence
level of 5% and 14% for the SC and USC data, respectively. In
the case of 0.1% level, the threshold would be around 5.5, hence
frequencies below this threshold should be considered tentative.
Precise confidence levels for other numbers of sectors can be
derived from Equation 5 in Baran & Koen (2021).

We independently searched for p-mode pulsations in these ~
4000 targets with the FELIX tool (Charpinet et al. 2010; Zong
et al. 2016). Firstly, an automatic search was done looking for
variations above 1500 ¢Hz in one sector at a time (i.e., without
combining sectors for stars having been observed for more than 1
sector), down to a fixed signal-to-noise ratio of 4.8. Secondly, an
individual check was carried out on the ~100 candidates to see
if detected variations are consistent with p-modes pulsations. In
most cases it was not, with a frequent false positive consisting in
harmonics of the orbital frequency leaking towards the typical p-
mode frequencies. In other cases a single peak, barely emerging
(or just at) the defined level of S/N=4.5 was present, and was
absent in other sectors in case of re-observations later during the
mission, or when combining consecutive sectors on a same star.

We finally detected signals in the p-mode region in 41 objects,
agreeing between the two methods for searching for pulsations
explained above. Eleven targets were observed only in the SC
data, while 30 were observed in the both the SC and USC data,
though only the USC data were utilized. We found 10 new de-
tections in the SC data and 10 new detections in the USC data,
while the remaining 1 (SC) and 20 (USC) sdV's were known prior
to the TESS observations. We present the full list of p-mode sdVs
in Table 1. Below, we describe each target providing prior knowl-
edge on the pulsation properties and including amplitude spectra
and list of frequencies we have detected.

3.1. Targets observed in the SC mode

TIC 10011123 (TYC 4824-1038-1 =
Gaia DR3 3058814547877917056) is a new pulsating sdOB
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Table 1: Observational log. Sectors we used in our analysis are
marked with bold.

TIC SC Sector | USC Sector | sd type | detection
10011123 33 — | sdOB new
19690565 34 — | sdBO new

139481265 33 - sdB new
142200764 3 - sdB known
143699381 13 - sdB new
289149727 38 — | sdBO new
295046932 39 — | sdBO new
366656123 34,44 - sdB new
387107334 13 - sdB new
408147637 38 — | sdBO new
455095580 34 - sdB new
29840077 1,28 28 sdB new
33318760 8,35 35 sdB known
47377536 9,35,46 35,46 sdB known
53826859 33 33 sdB new
60257911 44.,45,46 44.45.,46 sdB known
62381958 1,30 30 | sdOB known
62483415 1,28 28 | sdOB known
69298924 44.,45,46 44.45.,46 sdB known
70549283 44.,45.,46 44,4546 | sdOB new
98871628 10,36 36 sdB known
139723188 1,27,28 27,28 | sdOB known
156618553 46 46 sdB known
169285097 2,29 29 sdB new
220573709 | 1,2,3,28,30 28.30 sdO known
241771689 38 38 sdB new
248949857 3,30 30 sdO known
273218137 10,37 37 sdB new
322009509 2,29 29 | sdOB known
335635628 46 46 sdB known
355058528 27 27 sdB known
355638102 1,2,28 28 sdO new
366399746 45,46 45,46 sdB new
396954061 5,32 32 sdB known
409644971 13,39 39 sdB new
434923593 38 38 sdB known
436579904 | 5,32,43,44 32,4344 sdB known
437043466 44.,45,46 44.45.46 sdB known
452718256 9,36 36 | sdOB known
471013461 4,31 31 sdB new
673345538 43,44 43,44 sdB known

star (sdOBV). The sdB classification is confirmed with a
spectrum taken with the 1.9 m telescope at the South African
Astronomical Observatory (SAAQO). Details of all classifications
obtained by means of SAAO spectra can be found in the paper
by Kilkenny et.al., which is currently under preparation. TESS
observed the star during Sector33. An amplitude spectrum
shown in Fig. 1 delivers three peaks in the g-mode region and
one peak in the high frequency region. Since the target was
observed during just one sector we are unable to separate a real
frequency from its alias across the Nyquist frequency. We show
the list of the prewhitened frequencies in Table2. Since the
majority of p-modes detected in sdBVs are above 4000 pHz we
have arbitrarily prewhitened frequencies in the super-Nyquist
region. Based on previous detections of p-mode sdBVs we can
see a correlation between the effective temperature and the
frequencies of p-modes. The lower the temperature is the lower
the frequencies at which signals can appear. Unfortunately, the

frequency jitter is still up to a few thousand of pHz, hence we
cannot apply this rule based only on Teg. To verify our frequency
choice for targets observed in the SC only, we need either the
USC data or additional at least one sector SC data. The latter
argument is clearly seen for TIC 366656123.

TIC 19690565 (GaiaDR35753155495252812544) is a new sd-
BOV star. We use BO designation in the case either sdB or sdOB
is possible. This is caused by low S/N of a spectrum, not allowing
for concluding on a detection of helium lines. Our fit to a spec-
trum taken with the 2.54 m Nordic Optical Telescope (NOT) in
2015 gives Teg =31 150(300) K, log (g/cm s72) = 5.765(47), and
log(n(He)/log (H)) <-3.23(16). TESS observed the star during
Sector 34. We detected two peaks closed to the Nyquist frequency
and we selected the one in the super Nyquist region. We show
the amplitude spectrum in Fig. 1, and we list the prewhitened
frequencies in Table 2.

TIC 139481265 (GaiaDR33342874205845523072) is a new
sdBV star. Our fit to a spectrum taken with the NOT in
2018 gives Ter=31810(540)K, log (g/cms™2)=5.80(4), and
log(n(He)/log n(H)) =-2.24(8), indicating a sdB classification.
TESS observed the star during Sector 33. We found three peaks
and we have chosen those located in the super Nyquist region.
The frequencies are listed in Table 2. They are close to each other
and the separation between the adjacent ones are 1.55(3) and
1.60(5) pHz, respectively between the two lowest and the two
highest frequencies. The frequency spacing is equal within the
errors, which can indicate that these three peaks can constitute a
rotationally split triplet. If our interpretation is correct the rotation
period would be equal to 7.35(27) days. We show an amplitude
spectrum in Fig. 1.

TIC 142200764 (HE 02304323 = Gaia DR34947023428379-
802752) was found by Edelmann et al. (2005) to be a binary
system with an sdB as the primary component. The authors re-
ported a binary period of 0.4515(2) days, a systemic velocity of
42.3(3) km/s, and a radial velocity amplitude of 109.6(4) km/s.
They concluded that the companion to the sdB star is either a
main sequence or a white dwarf companion, depending on the or-
bit’s inclination and the mass of the sdB. Koen (2007) confirmed
the binarity photometrically and detected pulsations in the sdB
star, calling it an unusual pulsating star because the pulsation
frequencies changed over the course of several nights from ~32—
39d~! to ~8-16d!. Kilkenny et al. (2010) revisited the system,
confirming the binarity and explaining the unusual g-mode pul-
sations as an under-sampling error. In fact, the authors reported
on a discovery of short period pulsations. TESS observed the star
during Sector 3. We recovered the orbital frequency and its first
harmonic associated with binarity. The phase-folded light curve
is shown in Fig. 2, and the ephemeris is provided in Table 3. The
light curve is dominated by a reflection effect, which points at
the main sequence star to be a companion. In addition, we found
eight frequencies in the p-mode region. We show an amplitude
spectrum with two close-ups in Fig. 1. Since the star was ob-
served in the SC, we would not be able to discern between the
real frequencies and their aliases across the Nyquist frequency,
if the frequencies were not reported by Kilkenny et al. (2010). In
this case these are the frequencies in the sub-Nyquist region that
are real. Two frequencies, f4 and fg should be considered tentative
since their amplitudes are below our adopted detection threshold,
and were also not detected by Kilkenny et al. (2010). Frequency
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Fig. 1: Left panels: Amplitude spectra, up to twice the Nyquist frequency, of the targets observed in the SC. The arrows point at the
Nyquist frequency of 4166.67 pHz. Right panels: close-ups at the detected frequencies.

fs was also not detected by the authors. On the other hand, we
have not detected frequencies above 5700 pHz, which were de-
tected by the authors. The full list of frequencies we detected in
TESS data is shown in Table 2.

TIC 143699381 (Gaia DR3 6715490300005795840) is a new
sdBV star. This classification is obtained with a spectrum taken
with the 1.9 m telescope at SAAO. TESS observed the star during
Sector 13. We detected five frequencies, three in the g-mode re-
gion and two in the p-mode region, which make the star a hybrid
sdBV. We show an amplitude spectrum in Fig. 1, and we list the
prewhitened frequencies in Table 2

TIC 289149727 (Gaia DR3 5870233314477487872)1is anew sd-
BOV star. This classification is obtained with a spectrum taken
with the 1.9 m telescope at SAAO. TESS observed the star during
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Fig. 2: Phase-folded light curve of TIC 142200764 showing a
reflection effect. The number in the upper right corner is the
orbital period, rounded to two significant digits, used for folding
the light curve.

Sector 38. We detected four frequencies, one low frequency and
three frequencies in the p-mode region. The low frequency is not
typical of pulsations in sdBV stars and it is likely a signature of a



Table 2: List of frequencies we detected in the targets observed Table 3: Ephemerides for three stars showing a reflection effect.
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only with the SC.

Frequency Period

Amplitude

TIC

Reference epoch
[BID]

Period
[days]

142200764
409644971
436579904

2458386.7338(10)
2458657.06556(34)
2458438.90745(38)

0.450060(39)
0.090740491(12)
0.39800589(18)

1D [uHz] [sec] ppy N
TIC1001123
f1 207.365(29) 4822.4(7) 11.9(1.4) 71
fr 267.617(25) 3736.68(36) 13.3(1.4) 8.0
f;  293.892(37)  3402.62(43) 9.1(14) 5.4
4 5794.3287(47) 172.58255(14) 72.4(1.4) 432
TIC 19690565
f1 4440.736(38) 225.1879(19) 3.3(5) 5.5
f,  4464242(47)  224.0022(23) 28(5) 45
TIC 139481265
£, 6320.398(29)  158.2179(7) 1.1213) 73
f,  6321.948(14) 158.17908(35)  2.45(14) 15.8
f3 6323.546(45) 158.1391(11) 0.72(13) 4.7
TIC 142200764
forb 25.7194(9) 38881.2(1.4) 74.81(24) 266.2
2forp 51.438743 19440.599451 15.06(24) 53.6
£, 3227.112(36)  309.8746(34)  2.06(24) 7.3
fr 3463.071(18) 288.7611(15) 4.1524) 14.8
f;  3465.906(18)  288.5248(15)  4.02(24) 143
f, 3486.66(7) 286.807(5) 1.12Q24) 40
f5 3511.989(33) 284.7389(27) 2.21(24) 7.9
fo  3516297(40)  284.3901(33)  1.82(24) 6.5
£, 3543.983(27) 282.1684(22)  2.72(24) 9.7
fg 3561.62(6) 280.771(5) 1.15(24) 4.1
TIC 143699381
f; 204.923(24) 4879.9(6) 2.38(24) 8.3
f,  311.308(16)  3212.25(17) 3.53024) 12.4
f;  320.615(30)  3119.01(29) 1.9424) 68
4 5461.957(33) 183.0846(11) 1.90(24) 6.7
fs  5462.990(34)  183.0500(11)  1.85(24) 6.5
TIC 289149727
f, 50.769(20)  19696.9(7.6)  29.9(2.5) 103
) 5527.456(12)  180.91506(39) 49.9(2.5) 17.2
f3 5529.050(9) 180.86288(30) 65.5(2.5) 225
f,  5546.945(19)  180.2794(6)  31.2(25) 10.7
TIC 295046932
fi  5524.300(38)  181.0184(12) 87(1) 5.1
) 5551.400(14)  180.13473(46) 23.4(1) 13.7
f3 6059.790(19) 165.0222(5) 17.5(1) 10.2
f,  6177.657(12)  161.87367(31) 27.9(1)  16.3
fs 6229.586(32) 160.5243(8) 10.4(1) 6.0
fg  6208.480(10)  161.07001(26) 34.4(1)  20.1
£, 6207.534(12)  161.09456(30) 290(1) 169
fg 6210.064(33) 161.0289(8) 10.3(1) 6.0
fy 6260.176(14) 159.73992(36) 23.5(1) 13.7
flo 6358.416(39)  157.2719(10) 85(1) 5.0
f11 6452.331(26) 154.9828(6) 12.5(1) 7.3
TIC 366656123 - Sector 34
1 34.384(6) 29083.2(4.7) 15.47(35) 38.0
fr 3430.220(33) 291.5265(28) 2.62(35) 6.4
TIC 387107334
i 5230.956(23) 191.1696(8) 3.64(38) 8.1
TIC 408147637
i 24.963(23) 40059(37) 5.2(5) 8.6
f,  323.644(41)  3089.81(39) 3.0(5) 49
f3 5340.857(28) 187.2359(10) 4.3(5) 71
4 5389.176(33) 185.5571(11) 3.7(5) 6.0
fs  5537.739(29)  180.5791(10) 42(5) 6.8
TIC 455095580
f,  4461.092(36)  224.1604(18) 416) 5.8

binarity rather than a g-mode. We show an amplitude spectrum
in Fig. 3, and we list the prewhitened frequencies in Table 2.

TIC 295046932 (Gaia DR3 5811947687666193280)is anew sd-
BOV star. Likewise in the previous two targets, this classification
is obtained with a spectrum taken with the 1.9 m telescope at
SAAO. TESS observed the star during Sector 39. We detected 11
frequencies in the p-mode region. We show an amplitude spec-
trum in Fig. 3, and we list the prewhitened frequencies in Table 2.

TIC 366656123 (GaiaDR3 595128265015393152 =
SDSS J084122.66+063029.6) is a new sdBV star. Our fit
to a spectrum taken with the 2.5m Sloan Digital Sky Sur-
vey (SDSS) telescope in 2008 gives T =31300(200)K,
log (g/cms™2) =5.56(3), and log(n(He)/n(H)) =-2.8(1). It was
included in a sample of hot subdwarf candidates analyzed by
Sahoo et al. (2020a). The authors detected a low frequency and
consequently the object has been proposed and successfully
observed by TESS during Sectors 34 and 44. The data are too far
apart to combine them together and analyze as one piece since
the Fourier window function will be very complex. Instead, we
analyzed these two data sets separately and compared the signal
detected. In both sectors we have detected one frequency in the
g-mode region and one high frequency in the p-mode. We show
an amplitude spectrum calculated only from Sector 34 data in
Fig. 3. To be consistent with analysis of other targets we should
pick the frequency in the super Nyquist region, however the
high frequency is shifted between sectors. We show it in Fig. 4.
The middle panel shows that the Nyquist frequency is shifted
between sectors, which will consequently shift the reflections of
frequencies. Indeed, the frequencies in the super-Nyquist region
are not aligned, which we interpret as reflections, and therefore
the signal at high frequency originates in the sub-Nyquist region.
This also confirms that our arbitrary choice of selecting peaks in
the super-Nyquist region may not always be correct. We list the
prewhitened frequencies in Table 2.

TIC 387107334 (GaiaDR36439287618985307776 = BPS CS
22959-140) is a new sdBV star. It was originally classified as an
sdO subdwarf in the BPS catalog (Beers et al. 1992), however
a spectrum taken with the 1.9 m telescope at SAAO points at a
sdB classification. TESS observed the star during Sector 13. We
detected only a single frequency in the p-mode region. We show
an amplitude spectrum in Fig.3, and we list the prewhitened
frequency in Table 2.

TIC 408147637 (Gaia DR3 5867781918951429760)is anew sd-
BOV star. This classification is obtained with a spectrum taken
with the 1.9 m telescope at SAAO. TESS observed the star during
Sector 38. We detected five frequencies, one low frequency, one
in the g-mode region and three in the p-mode region. We show
an amplitude spectrum in Fig.3, and we list the prewhitened
frequencies in Table 2.
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Fig. 3: Same as in Fig. 1 but for another five targets observed only in the SC.
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TIC 455095580 (Gaia DR33096564462848659328) is a new

sdBV star. Our fit to a spectrum taken with the NOT in
2022 gives Teg=30800(500)K, log(g/cms=2)=5.7(1), and
log(n(He)/log (H)) =-2.55(15), indicating an sdB classification.
TESS observed the star in Sector 34. We detected only one fre-
quency in the p-mode region. We show an amplitude spectrum
in Fig. 3, and we list the prewhitened frequency in Table 2.
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3.2. Targets observed in the USC mode

For all targets observed in USC mode there is also corresponding
SC data available. In addition, some targets listed below were
observed during specific sectors (1-13) in SC only. Since the USC
data are providing us with a unique frequency identification, we
have decided not to analyze any SC data including those taken in
sectors without simultaneous USC monitoring. Table 1 provides
detailed sector information and we will not mention sectors with
the SC data below.
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Fig. 4: Top panel: a close up of the amplitude spectrum of
TIC 366656123 showing a high frequency in the sub-Nyquist
region; solid and dashed lines represent Sector 34 and 44, re-
spectively. Middle panel: shows the Nyquist frequency region.
The arrows point at the Nyquist frequency in Sectors 34 and 44.
Bottom panel: a close up of the amplitude spectrum showing a
high frequency in the super-Nyquist region.

TIC 29840077 (Gaia DR3 6803823552347267968, EC21032-
2551) is a new sdBV star. This target was identified as sdB
star by O’Donoghue et al. (2013). TESS observed the star during
Sector 28. We detected two frequencies in the p-mode region. We
show an amplitude spectrum in Fig. 5, and we list the prewhitened
frequencies in Table 4.

TIC 33318760 (Gaia DR33766481985523752320, V541 Hya,
EC09582-1137, PG 0958-116) is a known sdBV star. It was
included in the catalog of UV-excess stellar objects (Green et al.
1986) and in the catalog of spectroscopically identified hot sub-
dwarfs (Kilkenny et al. 1988, 1997b). Kilkenny et al. (2006)
analyzed the photometric data and reported a detection of two
frequencies in the p-mode region. Additional four significant fre-
quencies were reported by Randall et al. (2009). One of the modes
was considered split by rotation. The authors preformed period fit
and obtained structural parameters of the sdB. Mackebrandt et al.
(2020) searched, with a null result, for a change in arrival time
of stellar pulsations induced by a sub-stellar companion. TESS
observed the star during Sector 35. We detected one frequency
(f1) in the intermediate frequency region and two frequencies (f;,
f3) in the p-mode region. Frequency f; is of low amplitude and
could be noise-induced. Likewise f,. These two frequencies had
not been detected from the ground. Frequency f3 confirms the
highest frequency reported by both Kilkenny et al. (2006) and
Randall et al. (2009). Its amplitude is much smaller in the TESS
data as compared to the ground observations. We show an ampli-
tude spectrum in Fig. 5, and we list the prewhitened frequencies
in Table 4.

TIC 47377536  (GaiaDR3 3806303066866089216, UY Sex,
PG 1047+003) is a known sdBV star and has been extensively
studied since its independent discovery by Billeres et al. (1997)
and O’Donoghue et al. (1998). Five and eight independent fre-
quencies were reported by the former and latter authors, respec-
tively. O’Donoghue et al. (1998) confirmed all frequencies re-
ported by Billeres et al. (1997). Kilkenny et al. (2002) reported
enhanced list of frequencies obtained from the multisite cam-
paign. The authors listed 18 frequencies, however three reported
by O’Donoghue et al. (1998) were not detected. Kilkenny et al.
(2002) speculated on rotationally split modes and provided a
mode identification and a comparison of modeled and observed
periods. Charpinet et al. (2003) published a model providing
mode identifications for 16 frequencies. The star was observed
during the Kepler K2 mission (Reed et al. 2020). The authors de-
tected 97 frequencies, including rotationally split multiplets. The
frequency splitting allowed for a rotation period of 24.6(3.5) days
to be estimated. The authors reported all frequencies detected
prior to their analysis. TESS observed the star in Sectors 35 and
46. We analyzed both sectors separately. Since we have not de-
tected all frequencies in both sectors, while the amplitudes of
those repeating in both sectors are different, we have decided not
to merge data for a joint analysis. Merging would average ampli-
tudes and contribute with a complex window function, making
prewhitening difficult. In both sectors we detected only 13 inde-
pendent frequencies. Majority of frequencies confirm the ones
reported by Reed et al. (2020), however even accounting for a
poor frequency resolution, which is around 0.5 pHz, we report f;
in Sector 35 and f4,f5 in Sector 46 as new detections. We show an
amplitude spectra calculated only from Sector 46 data in Fig. 5,
and we list the prewhitened frequencies in Table 4.

TIC 53826859 (GaiaDR32921084812241684608) is a new
sdBV star. The sdB classification is confirmed with a spectrum
taken with the 1.9 m telescope at SAAO. TESS observed the star
during Sector 33. We detected 11 frequencies in the p-mode re-
gion. The frequencies are rather low for p-modes. We show an
amplitude spectrum in Fig. 5, and we list the prewhitened fre-
quencies in Table 4.

TIC60257911 (Gaia DR3 656345533398638464) is a known
sdBV star. Reed et al. (2018) found the star to be a binary consist-
ing of an sdB and a main-sequence companion. The authors ana-
lyzed K2 data and reported 16 frequencies in the p-mode region.
Just a few candidates for rotationally split modes were marked
and a possible 11.5(8)days spin rate was estimated. TESS ob-
served the star during Sectors 44, 45 and 46. We detected only
two frequencies, which were found in the K2 data to be the high-
est amplitude frequencies. We do not confirm our frequency f;
to be rotationally split. The TESS data coverage of ~79 days is
comparable to the coverage obtained with the K2. We show an
amplitude spectrum in Fig.5, and we list the prewhitened fre-
quencies in Table 4.

TIC 62381958 (GaiaDR35149241067178231552, EC01541-
1409) is a known sdOBYV star. It was mentioned to be a sdOB star
by Kilkenny et al. (2009), and included in the spectroscopically
identified hot subdwarfs catalog later by Kilkenny et al. (2016).
Kilkenny et al. (2009) analyzed photometric data and reported a
list of six frequencies in the p-mode region. A follow-up multi-
ste time series data were collected and analyzed by Reed et al.
(2012). The number of frequencies reported depends on an ob-
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Fig. 5: Left panels: Amplitude spectra, up to the Nyquist frequency, of targets observed in the USC. Right panels: close ups at the
detected frequencies.
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servational season but reaches almost 30 in 2009. All frequencies
reported by Kilkenny et al. (2009) were detected by Reed et al.
(2012). The time span of the 2009 multisite campaign is around
a month, still the authors reported no candidates rotationally split
frequencies. Randall et al. (2014) reported results of a mode
identification of several frequencies detected in the spectropho-
tometric data collected by the authors. TESS observed the star
during Sector 30. We show an amplitude spectrum in Fig. 5, and
we list the prewhitened frequencies in Table 4. The majority of
frequencies we detected overlap with those listed by Reed et al.
(2012). In addition we found one significant frequency in the
g-mode region at a relatively high frequency. Such a frequency
in this star has not been reported thus far. As it was shown by
Reed et al. (2012) this exhibits frequency/amplitude variation of
the pulsations modes between two observational seasons. The
signal in the amplitude spectrum calculated from the TESS data
is also very unstable. We tried to prewhiten all signal down to the
adopted threshold, however we are not convinced the close fre-
quencies, within 1 pHz, are independent or a consequence of an
instability of one mode. A common frequency spacing between
close frequencies is about 0.5 pHz, which is comparable to the
frequency resolution of derived from 1/T, with T being a total
data coverage. Since the data are quite continuous the aliases in
a Fourier window response are of low amplitudes, hence we do
not expect the close frequencies are aliases.

TIC 62483415 (Gaia DR3 6601695863046409600, PHL 252,
EC22221-3152) is a known sdOBV star. Kilkenny (1987);
Kilkenny et al. (2016) listed the star in the catalog of spectroscop-
ically identified hot subdwarfs. Kilkenny et al. (2009) observed it
photometrically and reported 11 frequencies between 5 500 and
11900 pHz. It was not mentioned in the paper but f;; looks like
the first harmonic of f;. Barlow et al. (2017) delivered two-site
photometry of the star and reported 11 independent frequencies
along with three combination and four close frequencies, which
the authors interpreted as rotationally split modes. The rotation
period was estimated at ~8 days but this is an incorrect state-
ment (see below). TESS observed the star during Sector 28. We
detected 10 independent as well as two combination frequen-
cies. We show an amplitude spectrum in Fig. 5, and we list the
prewhitened frequencies in Table 4. We found f;; and fj, not
detected by the other authors. The rotation period derived by
the latter authors is close to their data coverage and that is why
they suggested longer timebase to confirm this result. One sector
TESS data is roughly 27 days. If the rotation period is indeed
about 8 days we should surely detect split modes. They listed
their f; and f5 as candidates for split modes. We find the former
frequency (f5 in our list) to be an amplitude variable, and the
latter frequency (fg in our list) to be single. Frequency fs in our
list is so variable that we were unable to prewhite any frequency
in that range and decided to quote numbers red by eye, hence
without error estimates.

TIC 69298924 (Gaia DR3 654866823401111168) is a known
sdBV star. Vennes et al. (2011) identified the star as sdB, while
Baran et al. (2011a) analyzed photometric data reporting four
frequencies, two in the g-mode and two in the p-mode region.
That detection made the star a hybrid sdBV. The authors an-
alyzed time-series spectroscopic data detecting one frequency,
which overlaps with the highest amplitude frequency in the pho-
tometric data. TESS observed the star during Sector 44, 45 and
46. Since these are consecutive sectors and the amplitude spectra
calculated from single sector data do not differ substantially, we

combined all data together. We detected four frequencies in the
p-mode region and none in the g-mode region. Three frequen-
cies are close to each other and looks like a rotationally split
frequencies. The average frequency splitting of 0.8953(67) pHz
translates into the rotation period of 12.9(1)days. These three
frequencies overlap with, apparently unresolved, frequency fl
reported by Baran et al. (2011a). Our frequency f; is close to
frequency f| reported earlier. We show an amplitude spectrum in
Fig. 6, and we list the prewhitened frequency in Table 4.

TIC 70549283 (Gaia DR3673058556816796288) is a new
sdOBV star. The spectral classification was reported by Lei et al.
(2019). TESS observed the star during Sectors 44 —46. We de-
tected only one frequency. We show an amplitude spectrum in
Fig. 6, and we list the prewhitened frequency in Table 4.

TIC 98871628 (Gaia DR33486707300467202304, V551 Hya,
EC 11583-2708) is a known sdBV star. Kilkenny et al. (1997b)
listed the star in the catalog of spectroscopically confirmed hot
subdwarfs and reported a composite spectrum. The pulsations
were found by Kilkenny et al. (2006). The authors detected four
frequencies. TESS observed the star during Sector 36. We de-
tected only one frequency, which is the one with the highest
amplitude reported by Kilkenny et al. (2006). We show an am-
plitude spectrum in Fig. 6, and we list the prewhitened frequency
in Table 4.

TIC 139723188 (Gaia DR3 6466786576593357440, EC 21281-
5010) is a known sdOBYV star. Kilkenny et al. (2015) identified
the star to be a hot subdwarf. Kilkenny et al. (2019) observed it
photometrically and reported three frequencies. TESS observed
the star during Sector27 and 28. Since these are consecutive
sectors and the amplitude spectra calculated from single sectors
show very similar signal distribution, we analyzed these two
sectors merged together. We detected three frequencies, but only
two are the same as reported by Kilkenny et al. (2019). We show
an amplitude spectrum in Fig. 6, and we list the prewhitened
frequencies in Table 4.

TIC 156618553 (Gaia DR33675067076961979264, HW Vir,
PG 1241-084, HE 1241-0823) is a known sdBV star. It has been
extensively studied in the past. Berger & Fringant (1980) clas-
sified the object as sdB, while Kilkenny et al. (1988) confirmed
this type and found it to be a binary system. Since that time
the object has been monitored mostly photometrically to verify
the stability of the orbital period. We estimated the mid-times
of eclipses observed by TESS and derived the orbital period of
0.116719509(8) days. Baran et al. (2018) found the sdB star to
be a rich pulsator, reporting both the g- and p-mode pulsations.
In total, they listed 91 frequencies, majority in the g-mode re-
gion, with a decent number in the intermediate region and only
three above 3000 pHz. The authors delivered the most updated
Observed—Calculated diagram at the time. TESS observed the star
during Sector 46. We removed the orbital contribution in the am-
plitude spectrum prior to pulsation search. Finally, we detected
only four frequencies, with one being in the p-mode region. Only
one frequency f, we detected in the TESS data overlaps with fy4
listed by Baran et al. (2018). We show an amplitude spectrum
in Fig. 6, and we list the prewhitened frequencies in Table 4. We
have also removed the pulsations from the data to derive mid-
times of eclipses. We folded all eclipses within a single TESS
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orbit and derived the following mid-times, 2459 559.135104(1)
and 2459 572.908007(1), during the first and the second TESS
orbits, respectively.

TIC 169285097 (Gaia DR32312392250224668288, HE 2341-
3443, CD-3515910) is a new sdBV star. It has been listed as
a sdB star by Lamontagne et al. (2000). During the TESS mis-
sion, it has been first observed by TESS during Sector 2 and the
results of pulsation analysis was reported by Sahoo et al. (2020b).
The authors analyzed only the SC data reporting 43 frequencies,
with six being high frequencies. The TESS photometry was also
taken during Sector 29 in both the SC and USC. We analyzed both
cadences and detected the same frequencies. We provide the re-
sults obtained in the USC. We list the frequencies in Table 4 and
we show an amplitude spectrum in Fig. 6. We detected only 34
frequencies, which is short by nine compared to the list reported
by Sahoo et al. (2020b). We did not find any new frequencies in
Sector 29.

TIC 220573709 (GaiaDR34720417758386878080, EC 03089-
6421) is a known sdOV star. Kilkenny et al. (2015) listed the star
in the catalog of spectroscopically hot subdwarfs. Kilkenny et al.
(2017b) reported very high frequencies, one ~32.12 mHz and the
other ~29.26 mHz, detected in the photometric data. The authors
speculated that this star can be a field counterpart of the ® Cen
sdO variables (Randall et al. 201 1b). Next, Kilkenny et al. (2019)
reobserved it and besides those two frequencies, they found ad-
ditional one of ~37.65 mHz. TESS observed the star during Sec-
tors 28 and 30. The USC delivers the Nyquist frequency short
of the frequencies reported by Kilkenny et al. (2017b, 2019), so
if not these reports, and we detect any frequencies, these would
surely be aliases of frequencies reported from the ground. The
amplitude spectra look a little differently between sectors hence
the window function of combined data gives averaged amplitudes
and split peaks, which are not helping during prewhitening. We
have decided to analyze each sector data separately. We show an
amplitude spectrum calculated only from Sector 28 data in Fig. 6,
and we list the prewhitened frequencies in Table 4. In both sectors
we confirm frequencies around 32.12 mHz, while we detected
29.26 mHz frequency only in Sector 28. We found no signature
of the highest frequency around 37.65 mHz. Besides the high fre-
quencies, in both sectors, we detect ~12.1 pHz frequency. Such
a low frequency can be attributed either to a binary frequency
or an on-board systematics. We know of ~1c/d artifact, which
is related to Earth’s rotation. However, the high frequencies are
spaced exactly by the low frequency value. To interpret both the
low frequency and the spacing between high frequencies we can
invoke a tidally lock binary system. In such case, the rotation,
determined by the frequency splitting between rotationally split
frequencies would be the same as the binary frequency. If this
interpretation is correct the star has the shortest rotation period
among all subdwarfs for which the rotation has been estimated.

TIC 241771689 (GaiaDR3 6093621087563287040, CD-
48 8608) is a new sdBV star. It is included in the GALEX survey
(Németh et al. 2012). Kawka et al. (2015) listed the star as
a binary system consisting of a sdB and a G8 main sequence
companion. TESS observed the star during Sector 38. We show
an amplitude spectrum in Fig.7. It is very rich in frequencies
in the p-mode region. We also detected six frequencies in
the g-mode region, so the star is a hybrid pulsator. The list
of prewhitened frequencies is shown in Table4. The highest
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amplitude frequencies ~5120 pHz show a multiplet structure
and there are two frequency splittings that we can report. The
splitting between frequencies fjg, fi and fis is ~17 pHz, while
the splitting between fy, fi9 and fy;, f12 and fi3, f15 and fj¢ is
~1.5 pHz. Surprisingly, we detect a few low amplitude frequen-
cies between 10 and 40 pHz, including 15.7 pHz and its first
harmonic, and 17.4 pHz and its first harmonic. The frequencies
are not included in our list of prewhitened frequencies. If we
assume the splitting of ~17uHz is caused by rotation, the
rotation period would be ~0.7 days, which is the shortest among
rotation periods estimated in other sdBV stars. If, on the other
hand, the splitting of ~1.5 uHz is caused by rotation, then the
period would be ~7.7 days, which is comparable to e.g. the
one estimated for V585 Peg (Baran et al. 2009). Some of the
frequencies above 10000 pHz can be combination frequencies
of the highest amplitude modes. We found no exact values,
however fu is very close to 2-f}5 while f4; is close to fjo+f;s.

TIC 248949857  (GaiaDR32482171590176492928, EO Cet,
PB 8783) is a known sdOV star. It has been originally identi-
fied as a sdB star in which pulsations were found by Koen et al.
(1997). The authors reported six high frequencies. Subsequent
paper by O’Donoghue et al. (1998) reported 11 frequencies, in-
cluding close resolved frequencies, as a consequence of a higher
frequency resolution, but did not confirm 7.883 and 8.291 pHz
frequencies. The authors provided a mode identification by fitting
models to the observed periods. @stensen (2012b) analyzed new
spectra and reclassified this star as a sdO star. TESS observed the
star during Sector 30. We detected 11 frequencies, confirming
detections reported by O’Donoghue et al. (1998) and Van Groo-
tel et al. (2014). We show an amplitude spectrum in Fig.7, and
we list the prewhitened frequencies in Table 4.

TIC 273218137 (GaiaDR35371215147518355328) is a new
sdBV star. It was mistakenly identified as a white dwarf
by McCook & Sion (1987). Kawka et al. (2007) col-
lected new spectroscopy and reclassified the object as a sdB
star, with Teg =30080(660) K, log (g/cms™2)=5.15(10), and
log(n(He)/log (H)) > -3.0. TESS observed the star during Sec-
tor 37. We detected a large amplitude high frequency with two low
amplitude frequencies symmetrically spaced by 3.696(21) pHz,
on average. If we interpret these three frequencies (fs,f5,fs) as ro-
tationally split modes, then the rotation period we derive equals
3.132(18) days. Besides high frequencies, which we can inter-
pret as p-modes, we detected three frequencies in the g-mode
region (f1,f2,f3). Two types of modes make this star to be a hy-
brid sdBV, which should have been expected based on T and
log g estimates. We also detected a very low frequency, which
cannot be interpreted as pulsations. We tentatively mark this fre-
quency as binary related, however this interpretation should be
confirmed with future data. The orbital period would be equal to
5.713(11) days. We show an amplitude spectrum in Fig.7, and
we list the prewhitened frequencies in Table 4.

TIC 322009509 (Gaia DR34990641054653089664, JL 166) is
a known sdOBV star. Kilkenny et al. (1988) listed the star as
sdOB. Barlow et al. (2009) reported 10 frequencies and one
combination frequency. TESS observed the star in Sector 29. We
show an amplitude spectrum in Fig. 7, and we list the prewhitened
frequencies in Table4. We detected only two frequencies and
none of them were previously reported by the latter authors,
although they are close to their f> and fi.
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TIC 335635628 (Gaia DR33609593392911348096, PG 1315-
123) is a known sdBV star. Green et al. (1986) classified the
star as a cataclysmic variable, while Kilkenny et al. (1988) iden-
tified it as a sdB star. Reed et al. (2019) analyzed data collected
during the K2 mission and reported 46 frequencies in the p-mode
region and 16 frequencies in the g-mode region. The g-modes
are rather surprising at a high Teg around 36 000 K. Among both
p- and g-modes the authors identified consistent rotationally split
frequencies and derived the rotation period of 16.18(57) days and
concluded the star rotates as it were a solid body. The authors
analyzed spectroscopic data reporting clear contribution from a
main sequence companion. TESS observed the star during Sec-
tor 46. We detected just one frequency, which is the closest to 37
listed by Reed et al. (2019). This is surprising since we would
expect the frequency were one of the highest amplitude in the
K2 data. It is then likely that the pulsation properties of this star
changes significantly over a few years. We show an amplitude
spectrum in Fig.7, and we list the prewhitened frequencies in
Table 4.

TIC 355058528 (Gaia DR36692773045444107008, V4640 Sgr,
EC20117-4014, CD-4013747) is a known sdBV star.
O’Donoghue et al. (1997) analyzed spectra and arrived at the
conclusion that they are similar to spectra of other sdB stars. The
authors also analyzed photometric time-series data and reported
three frequencies, which were later confirmed, despite their effort,
by Randall et al. (2006). The latter authors attempted a detailed
asteroseismological analysis, arriving at two potential families
of optimal models. TESS observed the star during Sector 27. We
found only one frequency, which was reported by previous au-
thors as the dominant amplitude one. We show an amplitude
spectrum in Fig.7, and we list the prewhitened frequencies in
Table 4.

TIC 355638102 (Gaia DR3 6494992795056667648, EC 23507-
5733, LB 1535) is a new sdOV star. Kilkenny et al. (2016) classi-
fied the star as He-sdO. TESS observed the star during Sector 28.
We detected only two close frequencies. We show an amplitude

spectrum in Fig. 7, and we list the prewhitened frequency in Ta-
ble 4.

TIC 366399746 (GaiaDR3601188910547673728) is a new
sdBV star. The star has been classified as binary system consisting
of sdB+MS by Luo et al. (2016). Sahoo et al. (2020a) reported
one low frequencies and interpreted it as a binary signature. TESS
observed the star during Sectors 45 and 46. We confirmed the low
frequency, however it is of a very low amplitude. We detected
one significant high frequency. We show an amplitude spectrum
in Fig. 7, and we list the prewhitened frequency in Table 4.

TIC 396954061 (Gaia DR3 3259060049366022400,
2M 0415+0154) is a known sdBV star. Oreiro et al. (2009)
analyzed spectra and derived Teg and log g characteristic of sdB
stars. The authors also analyzed time-series data and reported
three frequencies. TESS observed the star during Sector 32. We
confirm f; listed by Oreiro et al. (2009), while the other two
we found different by a few pHz. These two frequencies are
close to each other and could have not been resolved well in
the run obtained by Oreiro et al. (2009). We show an amplitude
spectrum in Fig.9, and we list the prewhitened frequencies in
Table 4.

TIC 409644971 (GaiaDR35947131955116293760) is a new
sdBV star. Németh et al. (2012) analyzed the star spectroscopi-
cally and concluded it is a binary system consisting of a sdB and
a F7 main sequence component. TESS observed the star during
Sector 39. The light curve shows a reflection effect with a period
of 0.09 day and we show the phase folded data in Fig. 8, while
the ephemeris is provided in Table 3. The binary frequency and
its three harmonics, as a consequence of a non sinusoidal shape
of a flux variation, are listed in Table 4. In addition to the binary
frequencies, we detected 10 frequencies in the high frequency
region, which we associate with p-modes. We show an amplitude
spectrum in Fig. 9.

TIC 434923593 (Gaia DR35862700251105587968, CS 1246)
is a known sdBV star. Barlow et al. (2010) confirmed the sdB
type and reported on their analysis of photometric data and a dis-
covery listing one high amplitude frequency detected. TESS ob-
served the star during Sector 38. We detected one high frequency
with an amplitude of 10.6 ppt, which is substantially lower than
during its discovery. We show an amplitude spectrum in Fig.9,
and we list the prewhitened frequency in Table 4.

TIC 436579904 (Gaia DR33308791681845675136, V1405 Ori,
KUV 04421+1416) is a known sdBV star. Kilkenny et al. (1988)
classified the star as sdB. Koen et al. (1999) analyzed time-series
data and reported seven frequencies. The authors noticed the star
to be noticeably red and expected it to be a binary, however no
Ca II K line or a G band was detected. Reed et al. (2020) re-
ported on their analyses of K2 data. The authors detected a flux
variation caused by binarity, confirming the suspicion of Koen
et al. (1999). The flux variation is caused by the so-called re-
flection effect and the orbital period equals 0.398 day. Reed et al.
(2020) listed 107 high frequencies attributed to p-modes. Some
of the frequencies were explained by rotationally split multiplets.
Additional 19 frequencies were detected in the low frequency re-
gion and attributed to g-modes. The authors used an asymptotic
period spacing to identify the modal degree. TESS observed the
star during Sectors 32, 43 and 44. The phase folded light curve
showing the reflection effect is presented in Fig. 10, while the
ephemeris is provided in Table 3. First, we calculated amplitude
spectra from single sector data. In each spectrum we detected a
handful of high frequencies, however they vary significantly be-
tween sectors and therefore we decided to analyze the sector data
separately. We show an amplitude spectrum calculated only from
Sector 44 data in Fig. 9, and we list the prewhitened frequencies
in Table 4.

TIC 437043466 (GaiaDR3 611587919724027392,
GALEXJ085649.3+170115, EPIC211779126) is a known
sdBV star. It was identified as an sdB star by Németh et al.
(2012). Pulsations were found by Baran et al. (2017). The
authors reported the results of their analysis of the K2 data.
They found 154 frequencies in the g-mode and 29 in the p-mode
regions, which makes the star a hybrid pulsator. Rotationally split
modes allowed for estimation of a rotation rate to be ~16 days.
Trapped modes were also reported. TESS observed the star
during Sectors 44, 45 and 46. First, we compared the amplitude
spectra calculated from single sector data. We detected two
frequencies in the p-mode region in all sectors, which are the
highest amplitude frequencies found by Baran et al. (2017).
The g-mode region looks differently, however the majority of
frequencies repeat. When we combined all sector data together
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Table 4: List of frequencies we detected in the targets observed

in the USC.
Frequency Period Amplitude
1D [WHz] [sec] ppy N
TIC 29840077
fi 2773.435(35) 360.5638(45) 6.409) 6.3
fp 3100.724(40) 322.5053(41) 5.509) 55
TIC 33318760
fi 811.098(43) 1232.90(7) 3.16) 4.7
f) 7237.321(41) 138.1727(8) 3.3(6) 49
f3 7353.243(37) 135.9944(7) 36(6) 54
TIC 47377536 - Sector 35
fi 6177.659(7) 161.87361(19) 4.95(15) 28.3
) 6887.052(8) 145.20002(17) 4.37(15) 25.1
f3 7038.032(5) 142.08518(11) 6.83(15) 39.1
£y 7039.220(44) 142.0612(9) 0.93(16) 5.3
fs 7040.235(10) 142.04072(21) 3.86(16) 22.1
fe 7502.355(35) 133.2915(6) 1.02(15) 5.8
f7 8927.686(42) 112.0111(5) 0.84(15) 4.8
fg 9601.223(21) 104.15340(23) 1.65(15) 9.5
TIC 47377536 - Sector 46
fi 6126.410(43) 163.2277(11) 0.71(13) 4.7
f) 6177.671(8) 161.87329(21) 3.77(13) 25.3
f3 6886.989(14) 145.20133(30) 2.14(13) 144
f4 7015.248(12) 142.54664(24) 2.61(13) 17.5
fs 7023.160(26) 142.3860(5) 1.17(13) 7.8
fe 7037.903(7) 142.08779(15) 4.35(13) 29.1
f7 7039.235(30) 142.0609(6) 1.12(13) 7.5
fg 7040.267(25) 142.0401(5) 1.30(13) 8.7
fy 9601.799(35) 104.14715(38) 0.88(13) 5.9
fio 9605.438(33) 104.10769(35) 0.94(13) 6.3
TIC 53826859
fi 2105.858(27) 474.866(6) 2.7030) 7.5
fp 2128.491(42) 469.816(9) 1.72(30) 4.8
f3 2250.146(46) 444.416(9) 1.59(30) 4.4
fy 2288.961(20) 436.8795(38) 3.63(30) 10.1
fs 2296.4226(28) 435.4599(5) 26.36(30) 73.5
fe 2378.113(7) 420.5015(12) 10.88(31) 30.3
7 2379.305(39) 420.291(7) 1.92(31) 5.3
fg 2391.743(28) 418.1050(48) 2.63(30) 7.3
fy 2404.780(43) 415.838(7) 1.74(30) 4.9
fi0 2405.740(13) 415.6725(22) 5.89(30) 164
fi1 2915.990(30) 342.9368(35) 24130) 6.7
TIC 60257911
fi 6851.861(10) 145.94575(21) 1.7121) 7.0
) 7132.154(8) 140.21011(17) 1.9721) 8.0
TIC 62381958
fi 474.540(36) 2107.31(16) 0.300(46) 5.5
fp 6781.622(40) 147.4573(9) 0.270(46) 5.0
f3 6857.670(34) 145.8221(7) 0.34(5) 6.3
£y 6858.271(26) 145.8093(6) 0.69(6) 12.6
fs 6858.946(12) 145.79500(25) 2.05(6) 37.7
fe 6859.480(16) 145.78365(34) 1.12(6) 20.7
7 7117.3685(13) 140.501366(26)  8.092(46) 149.0
fg 7865.906(20) 127.13093(32) 0.542(46) 10.0
fy 7872.533(9) 127.02392(14) 2.056(50) 37.9
fio 7873.061(17) 127.01540(27) 1.01(6) 18.6
14 7873.496(47) 127.0084(8) 0.46(5) 8.6
fio 8128.686(33) 123.0211(5) 0.322(47) 5.9
fi3 8132.647(42) 122.9612(6) 0.256(47) 4.7
fi4 8248.532(18) 121.23370(27) 0.614(48) 11.3
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Table 4: continued.

Frequency Period Amplitude
D [uHz] [sec] ppy N
f1s 8250.215(14)  121.20897(21) 0.792(48) 14.6
fi6 8253.728(26)  121.15738(38) 0.433(48) 8.0
f17 8255.212(19)  121.13559(27) 0.599(48) 11.0
fis 8257.489(31)  121.10219(45) 0.35447) 6.5
fi9 8313.416(33)  120.28749(48) 0.32447) 6.0
f20 8315.952(38) 120.2508(5) 0.285(47) 53
21 8538.002(39) 117.1234(5) 0.280(46) 5.2
20 8551.761(28)  116.93498(39) 0.394¢47) 1.3
23 8553.080(22)  116.91694(30) 0.539(47) 9.9
24 8554.252(31)  116.90093(43) 0.372(47) 6.9
f2s 8582.687(36)  116.51363(49) 0.301(46) 5.5
f2s  9075.155(41)  110.19095(50) 0.32947) 6.1
27 9075.611(37)  110.18542(45) 0.361(47) 6.6
fag 9248.504(17)  108.12559(19) 0.649(46) 119
fao  10104.297(24)  98.96780(23) 0.457(46) 84
f3p  10109.795(11)  98.91397(11) 0.941(46) 173
f31  11013.191(27)  90.80021(23) 0.405(47) 7.5
f3o  11014.243(27)  90.79154(23) 042(5) 7.8
f33  11015.080(25)  90.78464(21) 0.46(5) 84
f34  11548.886(33)  86.58844(25) 0.33147) 6.1
f35  11550.280(30)  86.57799(23) 0.362(47) 6.7
f3  11555.972(35)  86.53535(26) 0.305(46) 5.6
f3;  12732.841(35)  78.53707(22) 031(5) 58
f33  12733.566(32)  78.53260(19) 0.35(5) 64
TIC 62483415
fi 5679.263(6) 176.07920(18) 7.09(15) 39.0
i) 6361.145(8) 157.20441(19) 5.36(15) 295
f3 7355.040(21)  135.96119(39) 1.92(15) 10.6
f4 7994.651(47) 125.0836(7) 0.87(15) 438
fs 8112.27 123.27 213 117
fe 8423.390(9) 118.71705(13) 4.44(15) 244
f7 8771.747(31)  114.00238(40) 1.31(16) 7.2
fg 8774.283(29)  113.96943(38) 1.39(16) 7.6
fo 9335.296(42)  107.12033(48) 0.96(15) 5.3
flo  10414.542(31)  96.01959(28) 1.32(15) 7.2
fir 11358.495(47)  88.03983(36) 0.86(15) 4.7
filo  12040.401(32)  83.05371(22) 1.27(15) 7.0
TIC 69298924
fi 2612.210(10) 382.8176(15) 1.53(20) 6.5
f,  2817.4790(47) 354.9272(6) 3.49(21) 147
f;  2818.3782(12)  354.81399(15) 13.44(21) 56.7
fa  2819.2695(44) 354.7018(6) 3.6921) 15.6
TIC 70549283
fi 7365.283(7) 135.77210(13) 7.1(6) 9.7
TIC 98871628
fi 6717.023(34) 148.8755(8) 1.23(16) 64
TIC 139723188
fi 6563.105(23) 152.3669(5) 2.48(45) 47
i) 7110.363(6) 140.63979(11) 9.91(45) 18.9
f3 7769.015(10)  128.71644(16) 5.70(45) 10.9
TIC 156618553
f) 140.886(22) 7097.9(1.1) 0.209(19) 93
> 152.895(30) 6540.4(1.3) 0.153(19) 6.8
f3 168.189(32) 5945.7(1.1) 0.144(19) 6.4
fa 3074.053(42) 325.3034(45) 0.108(19) 4.8
TIC 169285097
f) 86.517(35) 11558.4(4.7) 0.14922) 5.8
> 100.4796(29) 9952.27(29) 1.822(22) 71.6
f3 112.741(13) 8869.9(10) 0.419(22) 16.5
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Frequency

Period

Amplitude

D [uHz] [sec] ppy N
T4 128.521(21) 7780.8(1.3) 0.251(22) 9.8
s 131.818(33) 7586.2(1.9) 0.159(22) 6.2
fs 136.892(15) 7305.0(8) 0.363(22) 14.2
7 142.904(19) 6997.7(9) 0.278(22) 10.9
fg 151.956(20) 6580.9(9) 0.272(22)  10.7
fy 153.936(41) 6496.2(1.7) 0.133(22) 5.2
f10 160.390(43) 6234.8(1.7) 0.122(22) 4.8
f1y 165.230(14) 6052.2(5) 0.384(22) 15.1
f12 174.943(38) 5716.2(1.2) 0.14022) 5.5
fi3 182.595(36) 5476.6(1.1) 0.148(22) 5.8
fla  202.204(49) 4945.5(1.2) 0.123(24) 4.8
fis 202.950(47) 4927.3(1.1) 0.129(24) 5.1
fi6 213.913(17) 4674.80(38) 0.301(22) 11.8
fi;  236.868(11) 4221.75(19) 0.490(22) 19.2
fig 246.254(41) 4060.8(7) 0.128(22) 5.0
f19 255.875(20) 3908.16(31) 0.261(22) 10.2
f0  258.1895(33)  3873.125(50) 1.596(22) 62.6
21 266.352(26) 3754.42(36) 0.206(22) 8.1
2 273.520(5) 3656.04(7) 0.963(22) 37.8
f3  279.755(12) 3574.56(15) 0.454(22) 17.8
o4 285.358(39) 3504.37(48) 0.135(22) 5.3
fos 289.801(10) 3450.64(12) 0.543(22) 21.3
fr6  302.880(10) 3301.64(11) 0.523(22) 20.6
7 330.554(10) 3025.23(9) 0.542(22) 21.3
fog 621.311(36) 1609.50(9) 0.14422) 5.7
fr0  670.248(33) 1491.98(7) 0.158(22) 6.2
fz0  2582.8748(38) 387.1655(6) 1.395(22) 54.8
f3 2793.919(5) 357.9202(7) 0.990(22) 38.9
f3,  2808.268(21)  356.0914(27)  0.247(22) 9.7
f33 2837.274(39) 352.4510(49) 0.133(22) 5.2
fa4 3736.793(25) 267.6091(18) 0.210(22) 8.2
TIC 220573709 - Sector 28
fi 12.101(9) 82639(64) 7.9529) 23.0
£, 29249216(38)  34.188950(44) 1.98(29) 5.7
f3 29260.736(45) 34.17549(5) 1.6529) 4.8
4 32110.695(46)  31.142272(45) 1.61(29) 4.7
fs  32122.806(37) 31.130531(35) 2.03(29) 5.9
TIC 220573709 - Sector 30
fi 12.117(9) 82525(58) 7.5027) 23.1
) 32110.729(36)  31.142239(35) 1.7728) 5.5
f3 32122.803(26)  31.130534(25) 2.48(28) 7.6
£, 32134.91034) 31.118805(33) 1.88(28) 5.8
TIC 241771689
fi 259.786(34) 3849.3(5) 0.308(45) 6.1
) 287.564(33) 3477.49(40) 0.322(45) 6.4
f3 387.329(20) 2581.78(13) 0.536(45) 10.7
£ 407.599(32) 2453.39(19) 0.333(45) 6.6
fs 487.487(26) 2051.34(11) 0.408(45) 8.2
fe 527.160(35) 1896.96(13) 0.300(45) 6.0
f; 5083.355(7)  196.72047(26)  1.648(45) 329
fg 5084.558(9) 196.67395(33) 1.278(46) 25.5
fy 5086.1950(42) 196.61063(16) 2.634(46) 52.6
fio  5087.4084(15)  196.56374(6)  7.313(46) 146.1
14 5088.687(12) 196.51434(45) 0.942(46) 18.8
f1o 5103.4866(45) 195.94447(17) 2.378(46) 47.5

fi3  5104.781(15)  195.8948(6) 0.725(46) 14.5

fiu  5108.834(20)  195.7394(8) 0.534(45)  10.7
fis  5120.9515(9) 195.276209(33) 12.556(45) 250.8
fle  5122.4560(21)  195.21886(8)  5.274(45) 105.4
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Table 4: continued.

Frequency

Period

Amplitude

D [uHz] [sec] ppy N
f17 5161.239(34) 193.7519(13) 0.315(46) 6.3
fig 5162.894(22) 193.6898(8) 0.488(46) 9.8
flo  5164.558(16)  193.6274(6)  0.671(46) 13.4
fr0 5167.806(30) 193.5057(11) 0.377(46) 7.5
s 5169.337(17) 193.4484(6) 0.666(46) 13.3
fy,  5170.994(13)  193.38640(48)  0.850(46) 17.0
o3 5172.420(25) 193.3331(9) 0.431(46) 8.6
fy  5511.07126)  181.4529(9) 0.409(45) 8.2
fs  5512.663(42)  181.4005(14)  0.254(45) 5.1
fre 6483.865(14) 154.22900(32) 0.776(45) 15.5
fy;  6684.175(26)  149.6071(6) 0.413(45) 82
fs  6698.453(29)  149.2882(6)  0.368(45) 7.3
fr9 6955.703(38) 143.7669(8) 0.277(45) 5.5
fio  6984.463(7)  143.17492(15)  1.476(45) 29.5
fy, 6987.269(7)  143.11742(13)  1.613(45) 32.2
f3 7232.792(27) 138.2592(5) 0.398(45) 7.9
fi3  7234.885(14)  138.2192027)  0.759(45) 15.2
fi  7240.332(18)  138.11521(35)  0.574(45) 11.5
f35 7337.163(23) 136.29246(43) 0.460(45) 9.2
fis  7866.582(24)  127.12001(38)  0.444(45) 89
fi;  8610.42527) 116.1382937)  0.386(45) 7.7
f3g 10170.809(27) 98.32060(26) 0.395(45) 7.9
fio  10205.803(21)  97.98347(20)  0.533(46) 10.6
f40 10207.182(31) 97.97023(30) 0.358(46) 7.1
f11 10208.452(31) 97.95805(30) 0.344(45) 6.9
fr,  10241.876(38)  97.63836(36)  0.282(45) 5.6
TIC 248949857
£, 7452395(13)  134.18506(24)  0.644(37) 15.0
f,  7454.121(25)  134.15398(44)  0.344(37) 8.0
f3 7866.851(19) 127.11567(31) 0.436(37) 10.1
f,  7867.927(16)  127.09829(25)  0.542(37) 126
s 7872.224(18)  127.02891(30)  0.460(37) 10.7
fs 8087.273(37) 123.6511(6) 0.227(37) 5.3
£, 8090.699(39)  123.5987(6) 0216(37) 5.0
fg 8091.851(9) 123.58112(13) 0.979(37) 22.8
f9 8150.510(6) 122.69170(10) 1.382(38) 32.1
fio 8151.41421)  122.67810331)  0.431(38) 10.0
f11 10621.750(27) 94.14645(24) 0.307(37) 7.1
TIC 273218137
foin 2.0259(38) 493618(918) 8.38(13) 57.8
f; 194.302(37) 5146.6(10) 0.85(13) 59
f,  310.612(39) 3219.45(41) 0.80(13) 5.5
f3 314.259(38) 3182.09(38) 0.83(13) 5.7
4 2923.083(15) 342.1045(18) 2.05(13) 14.1
fs  2926.7716(14) 341.67340(17)  21.90(13) 151.0
fe 2930.474(14) 341.2417(16) 2.32(13) 16.0
215 5853.5432 170.83670 0.75(13) 52
TIC 322009509
fi  6867.122(39)  145.6214(8) 267(43) 5.3
f,  7092261(22)  140.99875(45)  4.63(43) 9.2
TIC 335635628
£, 8436.512(17)  118.53240(24) 6.63(48) 11.8
TIC 355058528
£, 7284.618(17)  137.27555(32) 1.07(7)  13.1
TIC 355638102
£, 9214.066(32)  108.52972(38) 8.1(1.0) 6.9
i) 9217.449(45) 108.4899(5) 5.9(1.0) 5.0
TIC 366399746
f1 6890.6238(42) 145.12474(9) 5.40(19) 23.7
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Frequency Period Amplitude
D [uHz] [sec] ppy N
TIC 396954061
fi 6707.801(23) 149.0802(5) 1.88(18) 8.9
f 6710.727(23) 149.0151(5) 1.83(18) 8.7
f3 6949.580(6) 143.89359(13) 6.82(18) 323
TIC 409644971
forp  127.55181(38)  7839.951(24) 39.46(7) 515.1
2forb 255.10363 3919.976 4.28(7) 559
3forb 382.65544 2613.317 037(7) 4.8
Af o, 510.20726 1959.988 0.50(7) 6.6
fi 5576.723(39) 179.3168(12) 040(7) 52
f 5618.818(24) 177.9734(8) 0.64(7) 84
f3 5721.991(40) 174.7643(12) 0.38(7) 5.0
fa 5768.337(24) 173.3602(7) 0.64(7) 83
fs 5849.489(37) 170.9551(11) 042(7) 55
fe 5873.919(23) 170.2441(7) 0.69(7) 9.0
fy 5899.028(41) 169.5194(12) 037(7) 49
fg 6060.126(27) 165.0131(7) 0.57(7) 74
fo 6154.086(25) 162.4937(7) 0.62(7) 8.1
fio  6597.850(32) 151.5645(7) 0.48(7) 6.3
TIC 434923593
fi 2690.419(15) 371.6893(21) 10.6(7) 13.0
TIC 436579904 - Sector 32
fbin 29.0787(7) 34389.4(8) 102.10(33) 267.4
2fbin 58.157410 17194.713533 18.47(33) 484
f) 4324.405(34) 231.2457(18) 2.24333) 59
f 4340.964(21) 230.3636(11) 3.63(33) 95
f3 4621.220(21) 216.3931(10) 3.61(33) 94
fa 4645.398(45) 215.2668(21) 1.72(33) 4.5
fs 4654.887(26) 214.8280(12) 2.9433) 717
fe 4703.585(17) 212.6038(8) 4.47(33) 11.7
TIC 436579904 - Sector 43
fbin 29.0811(8) 34386.6(9) 97.99(33) 253.7
2fpin 58.162137 17193.316114 18.68(33) 48.4
fi 4324.383(33) 231.2468(18) 2.48(333) 64
i) 4341.029(22) 230.3602(12) 3.72(33) 9.6
f3 4610.302(33) 216.9055(15) 251(333) 6.5
fa 4618.258(49) 216.5319(23) 1.68(33) 43
fs 4621.284(24) 216.3901(11) 3.46(33) 9.0
fe 4703.576(30) 212.6042(14) 2.72333) 7.0
TIC 436579904 - Sector 44
foin 29.0801(7) 34387.8(8) 110.97(31) 304.8
2fbin 58.160185 17193.892984 21.36(31) 58.7
fi 4247.838(47) 235.4139(26) 1.7031) 4.7
fr 4324.387(29) 231.2467(15) 2.75331) 7.6
f3 4340.972(22) 230.3632(12) 3.64(31) 10.0
fy 4610.331(24) 216.9042(11) 3.3531) 9.2
fs 4621.284(19) 216.3901(9) 4.1031) 113
fe 4640.524(41) 215.4929(19) 1.95(31) 54
f; 4655.098(25) 214.8182(12) 3.16(31) 8.7
fg 4683.284(42) 213.5254(19) 1.92(31) 53
fo 4703.663(35) 212.6003(16) 2.28(331) 6.3
TIC 437043466 - Sector 44
fi 116.547(44) 8580.2(3.2) 0.549) 49
fp 152.365(25) 6563.2(1.1) 0.9309) 84
f3 158.935(38) 6291.9(1.5) 0.63(9) 5.7
fa 220.493(42) 4535.3(9) 0.579) 5.1
fs 287.124(34) 3482.82(41) 0.7009) 6.3
fe 2544.276(38) 393.039(6) 0.62(9) 5.6
f7 2739.119(26) 365.0809(34) 0.929) 83
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we detected all but one frequency (f3 in Sector45) we detected
in single sector data, but on the other hand we detected two
frequencies (fg and f7 in Sectors 44-46), which are not significant
in single sector data. In Table4 we show all frequencies we
found, while in Fig.9 we show an amplitude spectra, both in
single and merged-all sector data.

TIC 452718256 (Gaia DR33533727090595727104, EC 11275-
2504) is a known sdOBYV star. This star was classified as sdOB by
Kilkenny et al. (1997b). Kilkenny et al. (2019) reported a discov-
ery of a signal at frequencies around 6.78 mHz, and between 7.5
and 7.8 mHz, depending on data taken sporadically over 2 years.
TESS observed the star during Sector 36. We detected two close
frequencies around 6779 pHz. We show an amplitude spectrum
in Fig. 9, and we list the prewhitened frequencies in Table 4.

TIC 471013461 (Gaia DR34843383737223292672, EC 03530-
402) is a new sdBV star. Kilkenny et al. (2016) classified the
star as sdB. TESS observed the star during Sector 1. We detected
only one frequency in the p-mode region. We show an amplitude
spectrum in Fig. 11, and we list the prewhitened frequency in
Table 4.

TIC 673345538 (GaiaDR3 3296244226946647168,
V18350ri) is a known sdBV star. Ramsay & Hakala (2005)
found short period variability in the star, while Ramsay et al.
(2006) identified the star as a sdB, while the flux variation
was identified as p-mode pulsations. The low Teg correlates
with pulsation period below 3000 pHz. Baran et al. (2011b)
re-observed the star over the course of 47 days from two different
sites and reported six frequencies in the g-mode region and six,
including one combination, frequencies in the p-mode region.
That discovery made the star a hybrid sdBV. TESS observed the
star during Sector43 and 44. We detected only one frequency,
which is the highest amplitude frequency reported by Baran
et al. (2011b). We show an amplitude spectrum in Fig. 11, and
we list the prewhitened frequency in Table 4.

3.3. Other new variable stars

TIC 754255960 is located within the TESS target mask of
TIC 1001123 and while checking on the contamination of this
star we found the former to be a variable star, which shows two
frequencies in an amplitude spectrum. Since the higher frequency
is twice the lower frequency, we consider it to be a harmonic. We
interpret such flux variation to be a consequence of a binarity.
The orbital period equals 0.19942(6) days. We pulled out the light
from the SC data and calculated the amplitude spectrum. Both
plots are shown in Fig. 12.

TIC 434923595 and TIC 434925198 are located within the
TESS target mask of TIC 434923593 and while checking on the
contamination of this star we found the two former objects to
be variable stars. We pulled out the light curves from the SC
data and calculated the amplitude spectra. Plots of both stars are
shown in Fig. 13 and 14.

Table 4: continued.

Frequency Period Amplitude
D [uHz] [sec] 1 N
TIC 437043466 - Sector 45
f] 116.201(47) 8605.7(3.5) 0.53(10) 4.7
> 152.422(31) 6560.7(1.3) 0.79(10) 7.1
f3 172.896(38) 5783.8(1.3) 0.65(10) 5.8
f4 287.122(29) 3482.84(35) 0.85(10) 7.6
fs 2544.297(40) 393.036(6) 0.62(10) 5.5
fe 2739.085(32) 365.0854(43) 0.77(10) 6.9
TIC 437043466 - Sector 46
f] 152.468(42) 6558.7(1.8) 0.48(9) 48
fa 287.106(30) 3483.03(36) 0.6809) 6.8
f3 338.527(34) 2953.97(30) 0.5909) 59
f4 2544.289(44) 393.037(7) 04709) 46
fs 2739.159(37) 365.0756(50) 0.55(9) 54
TIC 437043466 - Sector 44-46
f1 116.278(14) 8600.0(1.0) 0.30(5) 4.8
fr 152.252(13) 6568.1(6) 0.35(5) 5.7
f3 152.410(7) 6561.24(29) 0.69(5) 11.1
f4 158.947(9) 6291.40(35) 047(5) 7.6
fs 220.572(10) 4533.68(20) 042(5) 6.8
fe 249.124(11) 4014.06(18) 0.37(5) 59
f; 266.452(11) 3753.02(15) 0.39(5) 6.2
fg 287.132(6) 3482.72(7) 0.745) 119
fo 327.673(15) 3051.82(14) 0.29(5) 4.6
fio 338.620(10) 2953.16(9) 043(5) 69
f11 2544.298(7) 393.0356(11) 0.57(5) 9.1
fio 2739.133(6) 365.0790(8) 0.73(5) 11.8
TIC 452718256
f) 6779.306(33) 147.5077(7) 2.17(21) 99
f 6779.813(45) 147.4967(10) 1.5921) 7.2
TIC 471013461
f1 2710.863(18) 368.8863(25) 12.9(10) 113
TIC 673345538
fi 2681.033(17) 372.9906(24) 16.12) 6.0
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Fig. 6: Same as in Fig. 5 but for another seven targets observed in the USC.

32080 32120 32180
Frequency [uHz]



Amplitude [ppt]

14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

1.4

1.2

25.0

20.0

15.0

10.0

5.0

0.0

A.S.Baran et al.:

T
TIC 241771689

T
20000 25000

T
TIC 248949857

0 5000 10000 15000 20000 25000
T T T
TIC 273218137
" ' ! '
0 5000 10000 15000 20000 25000
TIC 322009509

0 5000 10000 15000 20000 25000

TIC 335635628

0 5000 10000 15000 20000 25000

T
TIC 355058528

0 5000 10000 15000 20000 25000

- TIC 355638102

25000

20000

10000 15000

Frequency [uHz]

0 5000

0.8

0.6

0.4

02 -

T o VM»MWW%fnrwﬁmeh;..wﬁv'«rﬁ

ﬂ | "J
0 ‘I"uﬂfﬁ' ol Al

P-mode sdVs in the Southern Ecliptic Hemisphere

14.0
120
100
8.0
6.0
4.0
2.0

0.0 %

5060 5180 6000

04

0 100 200 300 400 500 5100 5140 8000 10000

0.3

0.2

7600 7800 8000 8200

Wi

h" ar'v‘ i

180 200 220 2900 2920 2940 2960

e e e, TP

6900 6950 7000

7050 7100 7150

8340 8360 8380 8400 8420 8440 8460 8480 8500

T T

|

'L f\l\ It vﬂ .qﬂ Wi ’"J‘hl'll“‘”‘v nw '\Pfri‘!\q”“ﬂllw I"'F“Nll‘ ‘nlf‘l*'w m K VIA J Ii'fl'” I “I" M

7240 7260 7280 7300 7320 7340
L ' ‘ |
:d" n|| I‘ Al 'l |1 ~ U i | | !
b il |
_\“ IHJWH I, |l h"J“""“- IU" L\llw \\J ll”.;l' ||||’ “I.llllu.n I\l u.}lh“\ ||| \IIIU ,‘“’uwl"ul" u“\"
9170 9180  ois0 9200 9210 9220 9230 9240 9250

Frequency [uHz]

Fig. 7: Same as in Fig. 5 but for another seven targets observed in the USC.

Article number, page 19 of 25



A&A proofs: manuscript no. output

50 - - - — T T T
40 | 0.09 days B
30 | B
= 20
8 1wt R
X of 1
Yoo R
20 | E
30 ;+*++*4”, . R
-40 - - T T T T T T
0 0.1 0.2 0.3 0.4 0.5 06 07 08 0.9 1

phase

Fig. 8: Phase folded light curve of TIC 409644971 showing a
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orbital period, rounded to two significant digits, used for folding
the light curve.
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Fig. 9: Same as in Fig. 5 but for another seven targets observed in the USC.
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Fig. 14: Same as in Fig. 12 but of TIC 434925198 derived from
the SC data taken during Sector 38.
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4. Summary

We presented the result of our search for short period pulsating
hot subdwarfs. We used TESS space data collected during Year 1
and 3 covering the Southern Ecliptic Hemisphere. We reported
the stars that show signals at high frequencies associated with
p-mode pulsations. In most cases the amplitudes of p-modes
dominate amplitude spectra, however there are two stars that
have gravity modes of comparable amplitudes. Except those two
stars, 39 hot subdwarfs in our sample can be considered p-mode
dominated pulsators.

While the majority of stars in our sample are sdB pulsators we
found one new pulsator among sdO stars and two new pulsators
among sdOB stars. Four pulsators are not discernible between
sdB or sdOB and we temporarily classified them as sdBO.

We prewhitened frequencies above an assumed detection
threshold. The number of frequencies detected in a given star
varies from one to 42. Some stars show combination frequen-
cies and or low frequencies along with harmonics. The latter is
a typical signature of binarity. We identified three stars showing
dominant, amplitude-wise, binary signatures and we phase the
data to see the orbit variation. For TIC 156618553, which is a
well known HW Vir-type prototype, we derived the mid-times of
two TESS-orbit averaged eclipses.

We looked for multiplets that may help identifying geome-
try of the modes and estimating rotation periods of those pul-
sators. Out of 41 targets only for five known pulsators, multi-
plets were reported. These are TIC 47377536, TIC 60257911,
TIC 62483415, TIC 335635628 and TIC 437043466. We con-
firm none of those multiplets. In five cases, three new
(TIC 139481265, TIC 241771689 and TIC 273218137) and two
known (TIC 69298924 and TIC 220573709) pulsators, we found
candidates for rotationally split frequencies, however this detec-
tion should be confirmed with longer data coverage. The esti-
mated rotation periods range between 0.7 and 12.9d.

Besides the primary goal of this paper, we also found three
other new variables, which happened to be accidentally located in
the target masks of two of our program targets. We detected these
stars while doing contamination analysis to avoid false positives.
The frequencies detected in TIC 434925198 and TIC 434923595
is only marginally above the detection threshold, while the signal
in TIC 754255960 is quite significant. The latter shows three
harmonics indicating a non-sinusoidal shape of a flux variation.
This can be interpreted as shallow eclipses but there are also
other explanations. The spectroscopic observations are advised
to classify variability types of these three new variables.
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