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Abstract
We have analysed photometric data from a sample of pulsating stars observed by the Transiting Exoplanet Survey Satellite. By applying
Fourier and prewhitening techniques, we extracted the significant frequencies for each star. We investigated the presence of rotationally
split multiplets and evaluated frequency spacings using the Kolmogorov–Smirnov test. These analyses allow us to estimate stellar parameters
such as the large frequency spacing, which in turn provides insights into the stellar mean densities. However, identifying clear multiplets and
frequency spacings in δ Scuti stars remains challenging due to the complexity of their oscillation spectra. Our rotationally-split mode findings
are yet to be confirmed, while the K–S test revealed no convincing large frequency spacings that could be used toward mass estimation. We
derived orbital periods for stars we identified to be in binary systems. We provide spectral type classifications to confirm the δ Sct and/or γ

Dor nature of the stars we found. Out of 43 stars presented in this paper, 18 are identified as δ Sct/γ Dor hybrids (including five candidates),
20 as δ Sct stars, one as a γ Dor star and four as binary systems without any signature of pulsation.
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1. Introduction

The Transiting Exoplanet Survey Satellite (TESS) mission has pro-
vided invaluable data over several years. The continuous data
collection and high precision photometry of TESS can detect low-
amplitude periodic brightness variations due to stellar pulsations
and the mission has illuminated the behaviour of numerous types
of variable stars. In this work, we analysed TESS data showing pul-
sation content typical of δ Scuti (δ Sct) and γ Doradus (γ Dor)
pulsators.

δ Sct variables are A-F stars with a mass range of 1.5–2.5 solar
masses (M�), and an effective temperature (Teff) range of 6 000
– 9 000 K (Barceló Forteza et al. 2020). They are situated on the
main sequence (MS) and in pre-MS, and post-MS evolutionary
stages near the lower boundary of the classical instability strip.
They pulsate in low-order pressure (p) modes with periods of sev-
eral hours and their pulsations are driven by the κ mechanism,
which arises from the second ionisation of helium in their outer
layers (Xue et al. 2023). In δ Sct stars, usually only low-degree
modes (i.e. l= 0, 1, and 2) are observable because higher degree
modes have significantly reduced amplitudes due to cancellation
in disk-integrated light (Dziembowski 1977). According to Guzik
et al. (2023), δ Sct star oscillation spectra exhibit low-order radial
and non-radial pulsations, which are not in the asymptotic regime.

γ Dor variables are late A-F stars with a mass range of 1.4–2
M�, and a temperature range of 6 900–7 500 K (Shutt, Brunsden,
& Pollard 2021). They are situated near or on the MS inside the
classical instability strip (Shutt et al. 2021). According to Guzik
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et al. (2000), pulsations in γDor stars are driven by convective flux
blocking, and these stars pulsate in low-order gravity (g) modes
with periods from several hours to a few days.

Stars that display traits of both δ Sct and γ Dor variables,
sharing similar pulsation behaviour, mass range, and temperature
range, are commonly referred to as hybrid stars. Zhou (2024) con-
cluded that inside the δ Sct and γ Dor instability strip, most of the
pulsating variables are probably hybrids that exhibit both p- and
g-modes

The analysis of amplitude spectra of δ Sct stars offers informa-
tion needed to refine scaling relations that can provide the physical
parameters for these stars. It is well known that there exists a rela-
tion between large frequency spacing (δν) and mean density for
solar-like oscillations (Bedding et al. 2020). Patterns in frequency
spacings have been found in δ Sct stars that could be associated
with δν (Suárez et al. 2014; García Hernández et al. 2015; Paparó
et al. 2016a,b; Bedding et al. 2020). Additionally, Bedding et al.
(2020) identified δν in a population of high-frequency young δ Sct
stars and successfully identified low-order radial modes through
echelle diagrams. These findings revealed regular frequency pat-
terns similar to solar-like oscillators but at much lower radial
orders, solidifying the presence of δν in δ Sct p-mode oscillations.
Furthermore, Murphy et al. (2024) identified δν in 70 δ Sct stars
located within the Zero-AgeMain Sequence (ZAMS) of the cluster
Cep-Her Complex.

García Hernández et al. (2015) approximated a mean-density
scaling relation for δ Sct stars by analysing a sample of eclips-
ing binary systems containing δ Sct stars where δν patterns were
detected. This relation was further reinforced by Guzik et al.
(2023) who used δν to approximate masses and radii for δ Sct
stars and then compared those results to values calculated using
spectroscopy.
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Rotationally split modes in δ Sct stars are still a conundrum.
The slow rotation approach, which allows for symmetric and
equally split modes, may not be applicable to δ Sct stars since
pulsations are more commonly detected in rapid rotator coun-
terparts. Zhou (2024) employed second-order perturbation theory
to analyse slow and moderately rotating δ Sct stars, investigating
various sources of asymmetry in rotationally split modes.

The purpose of this study is to analyse both photometric and
spectroscopic data for 43 stars to confirm their δ Sct and/or γ

Dor type. Additionally, through photometric analysis, we aim to
extract frequencies to investigate the presence of a large frequency
spacing and to identify symmetric rotational multiplets (if any).
We derive spectral types for some stars with unknown types, as
described in Section 2.

2. Ground-based spectroscopy

Spectrograms for the target stars were obtained with the
1.9m telescope at the Sutherland site of the South African
Astronomical Observatory (SAAO) using the Cassegrain spec-
trograph (SpUpNIC) with grating 6 to give a spectral range of
about 3 600–6 000 Å, at 1.4 Å/pixel or ∼100 Å/mm. We obtained
between one and seven spectrograms per star and these were com-
pared with the Digital Spectral Atlas (Gray and Corbally (2009);
with a convenient version on linea). We also compared the spec-
trograms with those of bright A and F stars obtained for spectral
type comparison during the EC survey (Stobie et al. 1997) with
the same equipment (although the spectrograph has since been
refurbished – Crause et al. 2019). Very similar spectral types were
derived using both procedures and the results are included in
Table 1.

3. TESS photometry

TESS operates with four 24◦ × 24◦ CCD cameras arranged to
cover a ‘sector’ stretching from the ecliptic pole to near the
ecliptic.b Every ∼27 d, the sector rotates by about 28◦ so that in
a year, one hemisphere is covered by 13 sectors. At the pole, cover-
age is continuous for a year; near the ecliptic, 13 regions each have
∼27 d each. In between, coverage is from 54 to 189 d, depend-
ing on ecliptic latitude and sector overlaps. This mission design is
applicable to the first three years of the TESS mission but, in Year
4, it started to deviate from this pattern and put sectors across the
ecliptic. In the first two years of operation, essentially both hemi-
spheres were covered (for selected objects) with cadences of 30 and
2 min, the latter being referred to as short cadence (SC) mode.
Extended operations are repeating this process, including a 20-s
ultra-short cadence (USC) mode which is invaluable for rapidly
varying stars.

The size of an individual pixel of TESS CCD cameras is
21 arcsec square. A single pixel can contain flux from multiple
stars, therefore, in cases of dense star fields, a contamination analy-
sis is necessary (Sahoo et al. 2023). Incidentally, g-mode pulsations
in hot subdwarfs have periods comparable with p-mode pulsa-
tions in δ Sct stars, i.e. tens of minutes up to a few hours. While
performing a contamination check of TESS data of hot subdwarf
candidates, our analysis revealed that the variability was coming
from contaminating stars (see Figure 1 for a visualisation of this

aned.ipac.caltech/level5/Gray/.
bhttps://tess.mit.edu/.

Figure 1. Pan-STARRS image overlaid with a 5× 5 pixel TESS image. A δ Sct candi-
date (TIC 51026945) is the brightest star in the target mask, while a hot subdwarf (TIC
51026936) star is separated by only about one pixel towards the south-west.

issue). All stars included in this work turned out to be contamina-
tors without secured identification. Therefore, we made an effort
to properly identify the stars and perform asteroseismic analysis to
derive their physical parameters.

We downloaded TESS data from the Barbara A. Mikulski
Archive for Space Telescopes (MAST) using the Lightkurve
python package (Lightkurve Collaboration et al. 2018). We only
considered data collected in 20, 120, 200, and 600 s cadences.
For a given star we preferred choosing the shortest cadence avail-
able. When possible, we used light curves prepared by the TESS
pipeline, otherwise we used pixel tables to define optimal aper-
tures, subtract background and derive light curves. If necessary,
light curves were subject to an outlier clipping and long-term arte-
fact detrending. We ensured that our detrending does not affect
long-period variability that could be interpreted as g-modes or a
binary signature.

Depending on the location on the sky, stars in our sample
were observed during one or multiple sectors per TESS cycle. We
combined and analysed together all consecutive sector datasets.
To avoid significant aliasing, sectors were added only if the gap
duration was shorter than the time span of consecutive datasets.

4. Asteroseismic analysis

We used a Fourier technique, including prewhitening, to describe
the pulsation content of each star. First, we calculated an ampli-
tude spectrum from time-series data. Next, we identified the
largest amplitude frequency and removed it in the time-domain
using Ai sin (2πfit + φi), where i denotes individual signal, while
A, f and φ stand for amplitude, frequency and phase, respec-
tively. We repeated these two steps, always fitting all identified
frequencies simultaneously, until all significant frequencies (i.e.
having amplitudes above a detection threshold) had been identi-
fied. In some cases, removal of individual frequencies left residuals
in the data, caused by either unstable modes or unresolved fre-
quencies. We left those residuals in the data regardless of their
amplitudes.

We used Period04 (Lenz&Breger 2005) and Pyriod (Bell 2021)
to perform prewhitening, however both tools have limitations,
while the latter was occasionally found not to give a reliable fit,
therefore we supported our analyses with custom scripts. We
adopted a detection threshold to be 4.5 above the average noise
level. This is justified by recent work of Baran & Koen (2021)
and, depending on cadence and data coverage, it represents a
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Table 1. Basic parameters of stars analysed in this work. Bold sector numbers indicate the ones used in our analysis, and the listed cadence corresponds to those
bold face sectors. The # superscripts in the ‘var type’ column denote hybrid candidates. Atmospheric parameters were adopted fromGaia DR3. Spectral types were
adopted from the literature, with details given in the star’s individual paragraphs (Section 5), whereas those with asterisk superscripts were derived in this work
from spectra taken at SAAO (see Section 2).

TIC GAIA DR3 Gmag Var type SpT Teff (K) log (g/cm s−2) Sector Cadence [sec]

24261146 4592018955162562048 8.74 δ Sct/γ Dor# A2 10 000(17) 3.878(9) 26, 40, 53–54, 74, 80 120

31798072 4670655408301574016 11.59 δ Sct – 7 479(13) 3.719(16) 2, 3; 61–64, 67–68; 27–30, 37 200

40171580 2045509721277230976 13.48 δ Sct – 8 187(72) 3.717(20) 40–41, 54, 74–75 600

40869093 2045641593954431872 15.22 binary – – – 40–41, 54, 74–75 200

48434987 6205376621940611840 9.25 δ Sct A2∗ 7 976(30) 3.91(2) 38, 65 120

51026945 467347524770029952 8.97 δ Sct/γ Dor A3 – – 58–59 200

62774721 2172146591469586816 9.95 δ Sct/γ Dor# – 7 510(11) 4.04(3) 15 120

67741056 1276056159694367872 9.51 δ Sct/γ Dor F – – 50–51 120

92645051 2054990191561575936 9.27 δ Sct/γ Dor A0 – – 41, 54–55 600

99681245 5617659962955341312 11.58 δ Sct A5∗ 7 874(12) 3.882(11) 33–34 600

126209897 5600133885047462784 11.37 δ Sct A8∗ – – 34, 61 200

140818897 5715736056550486912 14.33 δ Sct/γ Dor A0∗ 8 561(23) 3.4978(28) 43, 61 200

145812196 5888891167833559552 13.09 δ Sct/γ Dor (A5/A8)∗ – – 38 600

155018386 3354577132734688640 12.79 δ Sct A5∗ 7 713(16) 4.221(10) 33, 44–45, 71–72 600

166983732 3328340616333877632 13.29 δ Sct – 7 486(27) 3.970(20) 33 600

166983790 3328340959931259648 13.11 δ Sct/γ Dor# – 8 004(51) 3.858(16) 33 600

184420457 2076356519986463232 14.00 δ Sct – 7 534(128) 3.370(40) 41, 54–55, 74 600

210196124 1818734309859665408 12.45 δ Sct/γ Dor# – 7811(36) 4.026(9) 41, 55 600

214116117 2021945125545233408 13.76 δ Sct – – – 40-41,54 600

233683339 1434391228573931264 11.27 γ Dor – 7 228(48) 4.13(5) 56-60; 40–41, 47–49, 50–54 200

262753655 3159937426855164800 10.52 δ Sct/γ Dor# – – – 33,44-46 600

263291583 3324207002367824768 13.59 δ Sct – 7 389(53) 3.942(47) 33 600

264026826 2302010665730498944 10.01 δ Sct/γ Dor# F0 – – 58-60 200

281539086 3127147997252335232 14.95 δ Sct (F0/F5)∗ 8910(283) 4.232(31) 33 600

285540817 426868003461361280 12.24 δ Sct – 7 542(25) 3.877(10) 58 200

287959218 3642987175954122880 8.06 δ Sct/γ Dor (A5-F0)∗ 7 137(17) 3.979(21) 51 120

289531891 2109975423726130944 9.19 δ Sct A5 7 210(12) 3.802(12) 40,53–54 600

309034228 6054148143441680896 13.83 δ Sct (A8-F0)∗ – – 37,38,64-65 200

318720437 5864236165807073920 12.42 δ Sct A2∗ – – 38,65 200

365496236 1978680751707218688 13.57 δ Sct – – – 56, 76 200

396013343 546757754916703232 11.84 δ Sct/γ Dor – 6552(10) 3.81(3) 52 600

399171933 4244048504500886656 14.43 δ Sct – 10 654(25) 4.3986(17) 54 600

407425104 537697439806050944 12.42 δ Sct/γ Dor# – – – 52 600

417677656 2129989047910369408 11.49 δ Sct F0III 7 192(131) 3.405(46) 40,54–55, 56, 74–75 600

421817857 4247559726165390976 10.89 δ Sct – 9 648(12) 4.357(8) 54 600

425291950 4534129358731797888 13.46 δ Sct/γ Dor – 7453(15) 3.859(12) 53–54 600

425819615 6679362821813065856 5.93 δ Sct/γ Dor A5V – – 27, 67 120

428055283 438583819545499520 8.63 δ Sct/γ Dor A2 7831(75) 3.728(9) 58 200

445028229 936745634412275200 15.24 binary – 5 527(11) 4.43(6) 47, 60 600

456643058 1810897643812874624 17.51 binary – 5 215(14) 4.652(22) 55 600

458334907 5353924541222520320 11.57 δ Sct/γ Dor# F1∗ 7 576(5) 3.5290(10) 36, 37, 63–64 200

461601525 573968576057423360 13.24 δ Sct – 7 572(18) 3.891(20) 18–20, 25–26, 40, 52–53, 59, 73 120

1972314711 2084206513308579840 17.72 binary – – – 41, 55–56, 75–76 200
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very high confidence level, or low false alarm probability. Because
our work uses space-based time-series data, it requires a higher
threshold than in the case of ground-based data, making the iden-
tified frequency less likely to be noise induced. It is a consequence
of an increased probability of spurious detections in continuous,
long-duration observations.

4.1 Search for rotationally split modes

As pointed out by Ledoux (1951), stellar rotation lifts the degen-
eracy of non-radial pulsation modes, separating azimuthal orders
and causing the peaks to split intomultiplets in an amplitude spec-
trum. In the case of slow rotation, this results in symmetric and
equally spaced frequency patterns, which can be described using
first-order perturbation theory.

δ Sct stars are usually moderate to fast rotators, which can cause
their multiplets to appear asymmetric or overlap with unrelated
frequencies. Nevertheless, in our search, we focused only on sym-
metric, equally spaced patterns, assuming the stars are rotating
slowly enough for the first-order rotational splitting theory to
apply.

To estimate the rotation period of candidate δ Sct stars, we
adopted a simplified method based on the observed frequency
splitting between components of suspected rotational multiplets.
The splitting between adjacent non-radial modes can be approxi-
mated as:

fl,m = fl,0 + �fm = fl,0 +m
1− Cn,l

Prot
(1)

where Cn,l is the Ledoux constant and Prot is the orbital period. By
assuming the Ledoux constant to be ≈ 0, which is reasonable for
p-modes in δ Sct stars, we simplify the above relation to:

Prot = m
�fm

(2)

While this estimate does not account for effects such as rota-
tional distortion, mode coupling, or inclination angle, it provides
a useful first-order approximation of the stellar rotation period
and it provides a useful approximation for probing the rotational
characteristics of the observed stars.

4.2 Search for equally spaced frequencies

The large frequency spacing (�ν) is a well-known diagnostic in
asteroseismology, particularly for solar-like oscillators, where it
scales with the square root of themean stellar density (ρ̄) (Bedding
et al. 2020). This relationship arises because �ν traces the sound-
crossing time across the star. A similar scaling has been observed
in δ Sct stars, particularly in younger objects near or on the
Zero-Age Main Sequence (ZAMS), where mode patterns remain
relatively regular due to simpler internal structure. In these stars,
�ν can be more easily detected. However, in more evolved δ

Sct stars, identifying a consistent �ν becomes more challenging
because, as stars evolve, their internal structure becomes increas-
ingly complex. Nonradial modes are often ‘bumped’ from regular
spacing due to avoided crossings, where p-modes couple with
g-modes in the core, disrupting the regular frequency pattern
(Bedding et al. 2020).

The Kolmogorov–Smirnov (K–S) test (Press, Flannery, &
Teukolsky 1986) was applied to determine the significant fre-
quency spacings. For each test frequency spacing, the residuals
are tested against a uniform distribution using the K–S test, and
the probability value (Q) is computed. The larger the Q value the

higher the probability that the test spacing is random, hence it
does not appear to represent a spacing between detected modes
and consequently the modes are not of the same modal degree.
Conversely, any minimum of the Q value indicates that the test
frequency spacing is uniformly distributed across the amplitude
spectrum and that the modes can be of uniform modal degree.

Lv et al. (2024) found regular frequency spacings for δ Sct stars
in the range of 2.11–7.33 c/d using TESS and Large Sky Area
Multi-Object Fiber Spectroscopic Telescope (LAMOST) data.
Breger, Lenz, & Pamyatnykh Breger (2008) related the average
spacing between radial modes to the frequency of the lowest radial
mode. Since the spacing of radial modes changes with a star’s den-
sity and structure, it also varies with surface gravity. Given that
δ Sct stars have log g values in the range of 3.4–4.3 (Rodríguez
& Breger 2001), we adopt a broader range of 1.5–7.5 c/d to esti-
mate spacings across the instability strip to ensure stars at different
evolutionary stages are not excluded.

When a star exhibits many pulsation frequencies, lower-
amplitude frequencies can sometimesmask any existing frequency
spacings that happen only between high-amplitude frequencies.
Frequency spacings are identified by considering three key fac-
tors: the presence of deep and sometimes wide troughs in the K–S
test results, consistency with the expected spacing range, and the
presence in frequency-filtered and -unfiltered K–S tests. This fil-
tering approach was primarily applied to stars with rich frequency
spectra, while stars with fewer frequencies were analysed using
all detected frequencies. For each star, we identified the filtering
level that produced the clearest pattern, discarding filtering results
that degraded pattern clarity. Additionally, while frequency multi-
plets can introduce small spacings, their presence may obscure the
expected K–S spacings, complicating the interpretation of results.
Following the conclusions drawn from FG Vir in Paparó et al.
(2018), δν may represent a combination of the large spacing and
rotational frequency.

A relation between �ν and ρ̄ was initially established by
Hernández et al. (2015) using a sample of eclipsing binaries, and
later refined with improved calibration by García Hernández et al.
(2017). In this work, we adopted the latter version for estimating
mean stellar densities.

ρ̄

ρ̄�
= 1.50+0.09

−0.10

(
�ν

�ν�

)2.04+0.04
−0.04

(3)

When these density estimates are paired with spectroscopic
parameters such as Teff or log g, they provide a powerful means
of constraining stellar mass. For δ Scuti stars, the expected mass
range lies between approximately 1.5 and 2.5 M�, which serves as
a useful benchmark. By deriving masses from candidate frequency
spacings, we can evaluate which spacing yields a mass consistent
with this expected range. We opted to use the Gaia DR3 values
for all the stars to keep the calculations consistent and compara-
ble. The calculation is based on combining classical expressions
for surface gravity and density:

g = GM
R2 (4)

ρ = 3M
4πR3 (5)

whereG is the gravitational constant,M is the mass of the star, and
R is the radius of the star. Solving these equations simultaneously
to eliminate radius yields a direct expression for stellar mass as a
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function of gravity and density:

M = 9g3

16π 2G3ρ2 (6)

To assess the uncertainty in the derived stellar masses, we
propagated the errors from the surface gravity and the mean
density.

5. Discussion and results

We have found 43 stars showing amplitude spectra typical of δ

Sct and/or γ Dor pulsators. We considered a star to be a hybrid
if at least two frequencies were detected in both the low- and high-
frequency regions, which we assume to be separated at frequency
of 4 c/d, otherwise we considered the star to be a hybrid candi-
date only. This frequency is arbitrarily adopted since we are not
in possession of theoretical models for our targets and therefore
unable to use the frequency of a fundamental radial mode to serve
the purpose more reliably; that being said, it may happen that for
some stars the p-modes can extend to frequencies lower than 4 c/d
and the stars may not necessarily be hybrids. A selection of basic
parameters of these stars is listed in Table 1. Below, we describe
each star in individual paragraphs providing some historical back-
ground and our new results. To increase frequency resolution and
lower the noise level in amplitude spectra, our preference was to
analyse all TESS datasets combined together. However, to avoid
complex window functions in amplitude spectra caused by miss-
ing sectors, we analysed separate datasets, combining only those
that are either contiguous or the gaps between them are relatively
short. The lists of frequencies were used to search for both rota-
tionally split modes and frequency spacings. We approximated
the density for all frequency spacings that met the previously
listed search criteria; however, we report mass results only for the
frequency spacings we consider most likely.

TIC 24261146 was not known to be a variable star prior to the
TESS mission. The spectral type of A2 is given in the Henry
Draper Catalogue (Cannon & Pickering 1918, 1993). We report
results only for the combined TESS Sector 53–54 data. The Fourier
transform is shown in the top panel of Figure 5. We detected 14
significant frequencies, with 13 in the higher-frequency region and
one in the lower frequency region. The list of detected frequencies
can be found in Table 2. Given the spectral type, along with fre-
quencies detected in the amplitude spectrum, a δ Sct/γ Dor hybrid
candidate is consistent with the observed properties.

TIC 31798072 was classified as a spectroscopic binary by the Gaia
Collaboration et al. (2023) and was not known to be a variable
star prior to the TESS mission. Rodgers, Roberts, &Walker (1993)
found that the spectral type of the star was A5. We report results
only for TESS Sectors 61–64, and 67–68 combined. The amplitude
spectrum is shown in the second panel from the top of Figure 5,
and we list the frequencies in Table 2. We detected a total of 111
frequencies, including a low frequency, f1 = 1.099553 c/d, and its
three harmonics, which are probably a signature of binarity. Given
the star’s spectral type, and the detected frequencies, a δ Sct clas-
sification for one of the stars in the binary is consistent with the
observed properties.

Table 2. List of frequencies we detected in our targets. Numbers in paren-
theses denote uncertainties.

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

TIC 24261146

f1 2.0342(14) 42 473(29) 0.0340(46) 6.8

f2 4.2793(8) 20 190.5(3.6) 0.0622(46) 12.4

f3 4.3883(13) 19 688.8(6.1) 0.0373(46) 7.5

f4 9.17289(9) 9 419.06(10) 0.5291(46) 105.8

f5 10.58229(42) 8 164.58(32) 0.1140(46) 22.8

f6 10.81565(17) 7 988.42(13) 0.2810(46) 56.2

f7 12.52421(11) 6 898.643(6) 0.4399(46) 88.0

f8 13.7415(16) 6 287.5(7) 0.0304(46) 6.1

f9 14.37668(32) 6 009.73(13) 0.1530(46) 30.6

f10 14.64996(28) 5 897.63(11) 0.1729(46) 34.6

f11 20.7103(15) 4 171.84(31) 0.0312(46) 6.2

f12 24.1124(19) 3 583.22(28) 0.0254(46) 5.1

f13 28.3906(12) 3 043.26(13) 0.0392(46) 7.8

f14 43.0415(15) 2 007.37(7) 0.0326(46) 6.5

TIC 31798072

� 1.099553(25) 78 577(2) 1.867(46) 81.2

2 · � 2.199106 39 289 14.946(46) 649.8

3 · � 3.298659 26 192 1.187(46) 51.6

4 · � 4.398212 19 644 0.649(46) 28.2

f1 5.70153(27) 15 153.87(69) 0.173(46) 7.5

f2 6.91255(22) 12 499.0(4) 0.217(46) 9.4

f3 7.91272(25) 10 919.13(34) 0.193(46) 8.4

f4 8.07705(5) 10 696.98(7) 0.919(46) 40.0

f5 8.48278(29) 10 185.34(35) 0.166(46) 7.2

f6 8.83172(25) 9 782.92(28) 0.193(46) 8.4

f7 9.176904(22) 9 414.94(2) 2.173(46) 94.5

f8 9.58278(20) 9 016.17(19) 0.240(46) 10.4

f9 9.73393(30) 8 876.17(28) 0.158(46) 6.9

f10 9.93079(45) 8 700.21(40) 0.105(46) 4.6

f11 10.17339(6) 8 492.75(5) 0.856(46) 37.2

f12 10.27686(11) 8 407.24(10) 0.415(46) 18.0

f13 10.54936(42) 8 190.06(32) 0.114(46) 5.0

f14 10.68276(19) 8 087.8(1) 0.255(46) 11.1

f15 10.72290(18) 8 057.53(14) 0.260(46) 11.3

f16 10.87767(8) 7 942.87(6) 0.561(46) 24.4

f17 11.19211(14) 7 719.72(10) 0.336(46) 14.6

f18 11.27337(30) 7 664.08(20) 0.159(46) 6.9

f19 11.37593(8) 7 594.98(5) 0.614(46) 26.7

f20 11.46933(12) 7 533.13(8) 0.389(46) 16.9

f21 11.78190(21) 7 333.29(13) 0.228(46) 9.9

f22 11.97684(12) 7 213.92(7) 0.395(46) 17.2

f23 12.22317(16) 7 068.55(10) 0.301(46) 13.1

f24 12.37241(18) 6 983.28(10) 0.257(46) 11.2

f25 12.60007(31) 6 857.11(17) 0.153(46) 6.7
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Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f26 12.87991(7) 6 708.12(4) 0.638(46) 27.7

f27 12.98996(6) 6 651.29(3) 0.853(46) 37.1

f28 13.47242(15) 6 413.1(1) 0.307(46) 13.3

f29 13.54053(21) 6 380.84(10) 0.226(46) 9.8

f30 13.77294(7) 6 273.17(3) 0.710(46) 30.9

f31 13.96317(23) 6 187.71(10) 0.208(46) 9.0

f32 14.08918(28) 6 132.37(12) 0.168(46) 7.3

f33 14.21510(19) 6 078.04(9) 0.244(46) 10.6

f34 14.31776(30) 6 034.46(13) 0.157(46) 6.8

f35 14.422329(47) 5 990.71(2) 1.007(46) 43.8

f36 14.54258(23) 5 941.18(10) 0.207(46) 9.0

f37 14.61722(21) 5 910.84(9) 0.224(46) 9.7

f38 14.86073(19) 5 813.99(8) 0.246(46) 10.7

f39 14.91943(7) 5 791.11(3) 0.675(46) 29.4

f40 14.93812(9) 5 783.86(4) 0.509(46) 22.1

f41 15.18912(17) 5 688.28(6) 0.278(46) 12.1

f42 15.48583(32) 5 579.29(12) 0.146(46) 6.3

f43 15.59582(9) 5 539.95(3) 0.530(46) 23.0

f44 15.88236(39) 5 439.99(14) 0.121(46) 5.3

f45 15.94020(45) 5 420.26(16) 0.105(46) 4.6

f46 16.02040(23) 5 393.12(6) 0.273(46) 11.9

f47 16.05960(27) 5 379.96(8) 0.208(46) 9.0

f48 16.28824(27) 5 304.44(9) 0.174(46) 7.6

f49 16.52706(34) 5 227.79(10) 0.141(46) 6.1

f50 16.69500(19) 5 175.20(6) 0.249(46) 10.8

f51 16.74165(5) 5 160.783(16) 0.952(46) 41.4

f52 16.755501(38) 5 156.515(12) 1.241(46) 54.0

f53 16.89745(21) 5 113.20(6) 0.230(46) 10.0

f54 17.12044(16) 5 046.599(47) 0.301(46) 13.1

f55 17.159545(38) 5 035.10(1) 1.252(46) 54.4

f56 17.46195(9) 4 947.90(2) 0.553(46) 24.0

f57 17.6877(4) 4 884.75(1) 0.129(46) 5.6

f58 17.7941(2) 4 855.54(6) 0.217(46) 9.4

f59 17.85476(27) 4 839.05(8) 0.175(46) 7.6

f60 17.96852(22) 4 808.41(6) 0.212(46) 9.2

f61 17.99745(37) 4 800.6(1) 0.127(46) 5.5

f62 18.19907(10) 4 747.494(26) 0.483(46) 21.0

f63 18.22043(19) 4 741.93(5) 0.255(46) 11.1

f64 18.33333(24) 4 712.73(6) 0.200(46) 8.7

f65 18.34918(15) 4 708.657(40) 0.309(46) 13.4

f66 18.56187(8) 4 654.702(20) 0.600(46) 26.1

f67 18.64775(10) 4 633.266(26) 0.458(46) 19.9

f68 18.68789(17) 4 623.315(43) 0.274(46) 11.9

f69 18.72612(19) 4 613.88(5) 0.250(46) 10.9

f70 18.78863(21) 4 598.53(5) 0.221(46) 9.6

f71 18.89403(17) 4 572.874(41) 0.278(46) 12.1

Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f72 18.95472(11) 4 558.231(27) 0.429(46) 18.6

f73 19.06762(13) 4 531.242(30) 0.371(46) 16.1

f74 19.29995(18) 4 476.695(41) 0.26(46) 11.3

f75 19.31858(22) 4 472.38(5) 0.216(46) 9.4

f76 19.35863(7) 4 463.13(16) 0.669(46) 29.1

f77 19.43427(16) 4 445.76(4) 0.291(46) 12.7

f78 19.44835(9) 4 442.54(2) 0.545(46) 23.7

f79 19.52197(32) 4 425.78(7) 0.150(46) 6.5

f80 19.68898(27) 4 388.24(6) 0.176(46) 7.7

f81 19.82615(25) 4 357.88(5) 0.191(46) 8.3

f82 19.88861(18) 4 344.20(4) 0.262(46) 11.4

f83 20.05564(41) 4 308.02(9) 0.115(46) 5.0

f84 20.4307(4) 4 228.93(1) 0.108(46) 4.7

f85 20.61453(38) 4 191.22(8) 0.125(46) 5.4

f86 21.120056(23) 4 090.900(4) 2.044(46) 88.9

f87 21.52136(29) 4 014.62(5) 0.162(46) 7.0

f88 21.73597(27) 3 974.98(5) 0.177(46) 7.7

f89 21.86658(45) 3 951.24(9) 0.104(46) 4.5

f90 21.96268(27) 3 933.95(5) 0.176(46) 7.7

f91 22.18752(23) 3 894.082(40) 0.209(46) 9.1

f92 22.26497(40) 3 880.54(7) 0.120(46) 5.2

f93 22.62045(23) 3 819.552(38) 0.209(46) 9.1

f94 22.68108(19) 3 809.341(33) 0.245(46) 10.7

f95 22.87795(33) 3 776.56(5) 0.145(46) 6.3

f96 23.07108(37) 3 744.95(6) 0.128(46) 5.6

f97 23.22129(42) 3 720.72(7) 0.113(46) 4.9

f98 23.25021(40) 3 716.10(6) 0.120(46) 5.2

f99 23.31924(14) 3 705.096(22) 0.347(46) 15.1

f100 23.87438(45) 3 618.94(7) 0.106(46) 4.6

f101 24.04979(41) 3 592.55(6) 0.115(46) 5.0

f102 24.39313(34) 3 541.98(5) 0.141(46) 6.1

f103 24.58159(26) 3 514.82(4) 0.181(46) 7.9

f104 24.8447(4) 3 477.60(6) 0.109(46) 4.7

f105 26.2479(3) 3 291.692(33) 0.182(46) 7.9

f106 27.84707(44) 3 102.66(5) 0.108(46) 4.7

f107 28.11298(45) 3 073.31(5) 0.105(46) 4.6

TIC 40171580

f1 11.7059(9) 7 380.9(5) 1.04(9) 10.4

f2 11.9171(11) 7 250.1(7) 0.83(9) 8.3

f3 11.97326(29) 7 216.08(17) 3.16(9) 31.6

f4 12.01706(27) 7 189.78(17) 3.2(9) 32.0

f5 13.0545(6) 6 618.39(33) 1.41(9) 14.1

f6 13.101(1) 6 594.7(5) 0.87(9) 8.7

f7 13.1455(7) 6 572.6(36) 1.37(9) 13.7

f8 13.1880(8) 6 551.39(40) 1.24(9) 12.4

f9 13.34711(13) 6 473.31(7) 6.62(9) 66.2
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Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

TIC 40869093

� 3.954461(32) 21 848.74(18) 14.84(21) 61.8

2 · � 7.908922 10 924.37 31.12(21) 129.7

4 · � 15.817844 5 462.19 1.08(21) 4.5

6 · � 23.72676 3 641.46 1.10(21) 4.6

TIC 48434987

f1 4.0891(34) 21 129(17) 0.085(46) 10.0

f2 5.386(5) 16 040(16) 0.055(46) 6.5

f3 6.009(6) 14 379(14) 0.05(46) 5.9

f4 6.934(6) 12 460(10) 0.049(46) 5.8

f5 7.4348(48) 11 620.8(7.7) 0.061(46) 7.2

f6 7.526(6) 11 480.8(8.6) 0.051(46) 6.0

f7 8.7928(46) 9 826.2(5.2) 0.062(46) 7.3

f8 10.6591(48) 8 106.6(3.6) 0.06(46) 7.1

f9 10.8639(32) 7 953.9(2.3) 0.089(46) 10.5

f10 10.9398(21) 7 897.7(1.5) 0.139(46) 16.4

f11 11.5164(30) 7 502(2) 0.096(46) 11.3

f12 11.6833(30) 7 395.1(1.9) 0.095(46) 11.2

f13 12.5861(15) 6 864.74(78) 0.194(46) 22.8

f14 13.1171(11) 6 586.79(52) 0.271(46) 31.9

f15 13.2992(33) 6 496.5(1.6) 0.087(46) 10.2

f16 13.5572(31) 6 373(2) 0.093(46) 10.9

f17 14.55920(28) 5 934.39(11) 1.018(46) 119.8

f18 15.090(5) 5 725.8(2.1) 0.053(46) 6.2

f19 15.3248(15) 5 638.00(5) 0.198(46) 23.3

f20 15.552(5) 5 555(2) 0.057(46) 6.7

f21 16.2807(17) 5 306.9(5) 0.175(46) 20.6

f22 16.4704(33) 5 246(1) 0.088(46) 10.3

f23 17.3959(38) 4 966.7(1.1) 0.075(46) 8.8

f24 17.4794(34) 4 942.94(10) 0.085(46) 10.0

f25 17.7222(14) 4 875.25(37) 0.213(46) 25.1

f26 18.056(3) 4 785.1(9) 0.084(46) 9.9

f27 18.7160(8) 4 616.37(19) 0.382(46) 44.9

f28 18.9208(33) 4 566.4(8) 0.087(46) 10.2

f29 19.3002(25) 4 476.6(6) 0.116(46) 13.7

f30 19.7857(17) 4 366.79(36) 0.175(46) 20.6

f31 19.8540(23) 4 351.8(5) 0.123(46) 14.5

f32 20.446(6) 4 225.8(1.2) 0.049(46) 5.8

f33 22.1072(38) 3 908.2(7) 0.076(46) 8.9

f34 22.4865(48) 3 842.3(8) 0.06(46) 7.1

f35 23.018(5) 3 753.7(9) 0.055(46) 6.5

f36 23.6700(20) 3 650.18(31) 0.142(46) 16.7

f37 24.4211(12) 3 537.92(18) 0.234(46) 27.5

f38 24.4894(22) 3 528.07(32) 0.13(46) 15.3

f39 24.975(5) 3 459.5(7) 0.058(46) 6.8

f40 25.1494(30) 3 435.47(41) 0.095(46) 11.2

Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f41 26.6060(28) 3 247.39(34) 0.104(46) 12.2

f42 26.6970(40) 3 236.31(48) 0.072(46) 8.5

f43 26.9853(29) 3 201.74(35) 0.098(46) 11.5

f44 27.2888(37) 3 166.14(42) 0.079(46) 9.3

f45 27.4026(30) 3 152.99(35) 0.097(46) 11.4

f46 27.8730(38) 3 099.78(42) 0.076(46) 8.9

f47 28.4116(27) 3 041.01(29) 0.106(46) 12.5

f48 29.10198(45) 2 968.870(46) 0.648(46) 76.2

f49 30.2020(39) 2 860.74(37) 0.074(46) 8.7

f50 30.78791(38) 2 806.296(35) 0.767(46) 90.2

f51 31.5373(9) 2 739.61(8) 0.308(46) 36.2

f52 32.19729(46) 2 683.455(35) 0.623(46) 73.3

f53 32.584(5) 2 651.59(44) 0.053(46) 6.2

f54 32.7815(44) 2 635.64(35) 0.066(46) 7.8

f55 33.0091(40) 2 617.46(32) 0.072(46) 8.5

f56 33.0470(10) 2 614.46(8) 0.286(46) 33.6

f57 35.240(6) 2 451.79(41) 0.05(46) 5.9

f58 35.5505(45) 2 430.35(30) 0.064(46) 7.5

f59 35.831(6) 2 411.3(4) 0.048(46) 5.7

f60 35.9071(34) 2 406.21(23) 0.084(46) 9.9

f61 36.1878(26) 2 387.54(17) 0.11(46) 12.9

f62 36.6885(48) 2 354.96(31) 0.06(46) 7.1

f63 36.7340(38) 2 352.04(24) 0.076(46) 8.9

f64 36.8023(40) 2 347.68(26) 0.071(46) 8.3

f65 37.5837(17) 2 298.87(10) 0.171(46) 20.1

f66 38.41215(25) 2 249.288(15) 1.141(46) 134.2

f67 38.6155(10) 2 237.44(6) 0.288(46) 33.9

f68 39.1162(23) 2 208.80(13) 0.124(46) 14.6

f69 39.3666(40) 2 194.76(22) 0.073(46) 8.6

f70 40.1176(43) 2 153.67(22) 0.068(46) 8.0

f71 43.676(6) 1 978.21(26) 0.05(46) 5.9

f72 44.4192(34) 1 945.11(15) 0.084(46) 9.9

f73 44.7075(22) 1 932.56(10) 0.131(46) 15.4

f74 49.882(6) 1 732.10(19) 0.053(46) 6.2

f75 51.3533(45) 1 682.46(15) 0.065(46) 7.7

f76 53.713(5) 1 608.56(15) 0.057(46) 6.7

f77 54.3803(34) 1 588.81(10) 0.084(46) 9.9

f78 54.7976(49) 1 576.71(14) 0.059(46) 6.9

f79 62.050(6) 1 392.41(14) 0.048(46) 5.7

f80 65.980(5) 1 309.49(10) 0.057(46) 6.7

f81 69.8114(46) 1 237.62(8) 0.063(46) 7.4

TIC 51026945

f1 1.056(1) 81 821(86) 0.0393(46) 8.0

f2 1.1811(15) 73 155(95) 0.0292(46) 6.0

f3 1.32057(44) 65 426(22) 0.0972(46) 19.8

f4 2.6383(7) 32 748(95) 0.0617(46) 12.6
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Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f5 6.3141(9) 13 684(2) 0.0500(46) 10.2

f6 17.8939(6) 4 828.47(16) 0.0715(46) 14.6

f7 19.1228(18) 4 518.17(42) 0.0241(46) 4.9

f8 19.8649(2) 4 349.38(4) 0.2540(46) 51.8

f9 21.187(1) 4 077.97(14) 0.0597(46) 12.2

f10 22.5053(1) 3 839.10(2) 0.3391(46) 69.2

f11 30.8937(8) 2 796.69(7) 0.0556(46) 11.3

f12 39.5408(9) 2 185.08(5) 0.0481(46) 9.8

TIC 62774721

f1 1.8465(13) 46 791(32) 0.271(17) 16.9

f2 8.36278(38) 10 331(47) 0.908(17) 56.8

f3 8.633(3) 10 008.3(3.4) 0.117(17) 7.3

f4 8.8873(6) 9 721.8(6) 0.608(17) 38.0

f5 9.1003(15) 9 494.2(1.6) 0.228(17) 14.2

f6 11.20168(18) 7 713.13(12) 1.952(17) 122.0

f7 11.54573(12) 7 483.29(7) 2.993(17) 187.1

f8 12.0514(28) 7 169.3(1.6) 0.128(17) 8.0

f9 12.2174(4) 7 071.91(23) 0.890(17) 55.6

f10 12.681(2) 6 813.2(1.1) 0.170(17) 10.6

f11 12.8471(15) 6 725.2(8) 0.226(17) 14.2

f12 13.0459(2) 6 622.79(15) 1.165(17) 72.8

f13 13.3457(32) 6 474.0(1.5) 0.112(17) 7.0

f14 13.50579(39) 6 397.25(18) 0.960(17) 60.0

f15 13.5692(8) 6 367.37(38) 0.451(17) 28.2

f16 13.9423(36) 6 197.0(1.6) 0.097(17) 6.0

f17 14.1814(32) 6 092.5(1.4) 0.108(17) 6.8

f18 14.3839(32) 6 006.7(1.4) 0.107(17) 6.7

f19 14.7125(15) 5 872.6(6) 0.231(17) 14.4

f20 14.9536(19) 5 777.9(7) 0.184(17) 11.5

f21 15.3192(8) 5 639.98(28) 0.454(17) 28.3

f22 15.6416(27) 5 523.7(9) 0.130(17) 8.2

f23 15.9118(14) 5 429.93(48) 0.246(17) 15.4

f24 16.8463(14) 5 128.72(41) 0.256(17) 16.0

f25 17.0152(26) 5 077.8(8) 0.132(17) 8.3

f26 17.7625(21) 4 864.2(6) 0.163(17) 10.2

f27 18.1091(22) 4 771.1(6) 0.162(17) 10.1

f28 18.25928(48) 4 731.84(12) 0.729(17) 45.6

f29 19.16755(10) 4 507.62(23) 0.358(17) 22.4

f30 19.4750(28) 4 436.5(6) 0.124(17) 7.8

f31 19.5908(8) 4 410.24(15) 0.534(17) 33.4

f32 19.84507(35) 4 353.73(8) 1.033(17) 64.5

f33 19.9522(35) 4 330.4(8) 0.105(17) 6.6

f34 20.0615(26) 4 306.7(6) 0.145(18) 9.1

f35 20.1109(15) 4 296.19(33) 0.237(17) 14.8

f36 20.2784(23) 4 260.7(5) 0.150(17) 9.4

Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f37 20.3858(34) 4 238.3(7) 0.106(17) 6.6

f38 20.9084(34) 4 132.3(7) 0.106(17) 6.7

f39 20.9959(11) 4 115.09(23) 0.316(17) 19.7

f40 21.7057(10) 3 980.52(19) 0.337(17) 21.1

f41 21.9031(27) 3 944.64(49) 0.127(17) 8.0

f42 22.2137(15) 3 889.5(26) 0.237(17) 14.8

f43 22.7336(14) 3 800.54(23) 0.247(17) 15.4

f44 23.1423(27) 3 733.42(43) 0.129(17) 8.1

f45 23.9045(16) 3 614.38(24) 0.223(17) 13.9

f46 24.2043(11) 3 569.62(17) 0.309(17) 19.3

f47 24.5500(19) 3 519.34(27) 0.182(17) 11.4

f48 25.7765(27) 3 351.89(35) 0.128(17) 8.0

f49 26.0497(28) 3 316.74(37) 0.126(17) 7.8

f50 26.1161(27) 3 308.3(34) 0.137(17) 8.6

f51 26.2976(28) 3 285.47(35) 0.124(17) 7.8

f52 26.8416(25) 3 218.88(30) 0.140(17) 8.8

f53 27.1301(30) 3 184.65(35) 0.118(17) 7.4

f54 27.4626(11) 3 146.1(12) 0.320(17) 20.0

f55 28.0408(32) 3 081.23(35) 0.109(17) 6.8

f56 29.1000(16) 2 969.07(16) 0.216(17) 13.5

f57 29.8068(16) 2 898.67(15) 0.221(17) 13.8

f58 31.7368(28) 2 722.39(25) 0.119(17) 7.4

f59 32.0154(13) 2 698.7(11) 0.265(17) 16.6

f60 33.5201(19) 2 577.56(15) 0.181(17) 11.3

f61 35.9129(28) 2 405.82(19) 0.120(17) 7.5

f62 37.435(3) 2 307.98(18) 0.116(17) 7.2

f63 40.4467(35) 2 136.15(18) 0.099(17) 6.2

f64 40.6564(33) 2 125.13(17) 0.103(17) 6.5

f65 42.1271(35) 2 050.93(17) 0.107(17) 6.7

f66 42.1889(16) 2 047.93(8) 0.229(17) 14.3

f67 43.6155(38) 1 980.95(17) 0.091(17) 5.7

f68 45.0733(23) 1 916.88(10) 0.141(17) 8.8

TIC 67741056

f1 1.52308(49) 56 727(18) 0.328(46) 32.8

f2 2.3152(13) 37 318(20) 0.129(46) 12.9

f3 3.1189(11) 27 702.4(9.5) 0.150(46) 15.0

f4 6.2492(9) 13 826(2) 0.184(46) 18.4

f5 9.9804(7) 8 657.02(6) 0.230(46) 23.0

f6 10.3899(8) 8 315.83(6) 0.215(46) 21.5

f7 11.2279(15) 7 695.1(1.1) 0.109(46) 10.9

f8 11.9359(7) 7 238.67(40) 0.248(46) 24.8

f9 12.7204(6) 6 792.24(31) 0.281(46) 28.1

f10 13.64267(28) 6 333.08(13) 0.569(46) 56.9

f11 13.73451(22) 6 290.72(10) 0.743(46) 74.3

f12 13.78043(23) 6 269.76(10) 0.706(46) 70.6
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Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f13 13.8302(5) 6 247.20(22) 0.326(46) 32.6

f14 14.0062(8) 6 168.69(34) 0.212(46) 21.2

f15 14.56472(10) 5 932.144(42) 1.573(46) 157.3

f16 14.8519(10) 5 817.42(37) 0.170(46) 17.0

f17 15.13130(29) 5 710.02(11) 0.556(46) 55.6

f18 15.6556(10) 5 518.43(40) 0.157(46) 15.7

f19 15.8928(9) 5 436.41(29) 0.187(46) 18.7

f20 16.0497(8) 5 383.26(26) 0.213(46) 21.3

f21 16.8802(10) 5 118.43(31) 0.159(46) 15.9

f22 17.1710(15) 5 031.74(43) 0.110(46) 11.0

f23 17.3700(9) 4 974.09(25) 0.185(46) 18.5

f24 17.4580(14) 4 949.02(38) 0.120(46) 12.0

f25 17.64171(40) 4 897.49(11) 0.408(46) 40.8

f26 17.8024(11) 4 853.27(30) 0.147(46) 14.7

f27 18.4300(15) 4 688.004(40) 0.106(46) 10.6

f28 18.6941(13) 4 621.78(32) 0.126(46) 12.6

f29 18.9734(14) 4 553.73(34) 0.116(46) 11.6

f30 19.0385(10) 4 538.17(24) 0.162(46) 16.2

f31 19.6049(7) 4 407.07(15) 0.249(46) 24.9

f32 19.68141(45) 4 389.93(10) 0.362(46) 36.2

f33 19.7541(6) 4 373.77(12) 0.294(46) 29.4

f34 19.8804(10) 4 345.99(22) 0.167(46) 16.7

f35 20.3549(6) 4 244.67(13) 0.260(46) 26.0

f36 20.91365(34) 4 131.28(7) 0.479(46) 47.9

f37 21.3423(6) 4 048.31(10) 0.287(46) 28.7

f38 21.5489(7) 4 009.49(14) 0.222(46) 22.2

f39 21.7709(15) 3 968.61(27) 0.111(46) 11.1

f40 21.8704(8) 3 950.55(16) 0.192(46) 19.2

f41 22.0502(6) 3 918.33(10) 0.271(46) 27.1

f42 22.43291(14) 3 851.485(25) 1.127(46) 112.7

f43 22.6357(8) 3 816.97(14) 0.199(46) 19.9

f44 22.7544(8) 3 797.07(13) 0.209(46) 20.9

f45 23.1141(10) 3 737.98(16) 0.163(46) 16.3

f46 23.22889(48) 3 719.50(8) 0.337(46) 33.7

f47 23.4662(6) 3 681.9(1) 0.275(46) 27.5

f48 23.80291(45) 3 629.81(7) 0.364(46) 36.4

f49 24.5836(7) 3 514.54(10) 0.232(46) 23.2

f50 24.76727(20) 3 488.474(29) 0.805(46) 80.5

f51 24.85912(26) 3 475.589(36) 0.630(46) 63.0

f52 25.1079(6) 3 441.16(9) 0.258(46) 25.8

f53 25.45321(10) 3 394.463(13) 1.692(46) 169.2

f54 25.81583(42) 3 346.78(5) 0.389(46) 38.9

f55 25.96507(33) 3 327.55(4) 0.486(46) 48.6

f56 27.25079(7) 3 170.551(9) 2.191(46) 219.1

f57 27.62592(37) 3 127.50(4) 0.435(46) 43.5

f58 28.2114(7) 3 062.59(8) 0.230(46) 23.0

Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f59 29.50107(21) 2 928.71(2) 0.781(46) 78.1

f60 29.61613(7) 2 917.33(1) 2.418(46) 241.8

f61 33.0945(13) 2 610.71(1) 0.126(46) 12.6

f62 33.33556(42) 2 591.83(3) 0.387(46) 38.7

f63 33.8484(5) 2 552.56(4) 0.323(46) 32.3

f64 35.5589(13) 2 429.77(9) 0.125(46) 12.5

f65 35.7809(13) 2 414.70(1) 0.129(46) 12.9

f66 36.1636(20) 2 389.14(13) 0.082(46) 8.2

f67 36.4200(18) 2 372.33(11) 0.091(46) 9.1

f68 36.5348(15) 2 364.87(1) 0.108(46) 10.8

f69 37.6637(15) 2 293.99(1) 0.108(46) 10.8

f70 37.9354(14) 2 277.56(9) 0.115(46) 11.5

f71 38.0387(16) 2 271.37(1) 0.104(46) 10.4

f72 40.0899(8) 2 155.16(4) 0.205(46) 20.5

f73 43.4805(17) 1 987.10(8) 0.096(46) 9.6

TIC 92645051

f1 0.8827(11) 97 874(130) 0.119(46) 7.6

f2 1.5968(13) 54 110(44) 0.105(46) 6.7

f3 2.1272(12) 40 618(22) 0.117(46) 7.5

f4 2.4247(12) 35 633(17) 0.118(46) 7.6

f5 3.5799(9) 24 134.1(6.1) 0.160(46) 10.3

f6 4.5708(10) 18 902.5(4.1) 0.139(46) 8.9

f7 4.8281(11) 17 895.1(4.1) 0.126(46) 8.1

f8 6.3583(9) 13 588.4(1.8) 0.161(46) 10.3

f9 6.5127(7) 13 266.4(1.4) 0.204(46) 13.1

f10 7.78226(45) 11 102.1(6) 0.303(46) 19.5

f11 8.4698(18) 10 201.0(2.3) 0.074(46) 4.8

f12 9.0441(13) 9 553.2(1.4) 0.104(46) 6.7

f13 9.4160(16) 9 175.9(1.6) 0.086(46) 5.5

f14 11.11040(34) 7 776.50(24) 0.398(46) 25.6

f15 11.58915(15) 7 455.25(10) 0.922(46) 59.2

f16 12.00263(8) 7 198.42(5) 1.654(46) 106.2

f17 12.3809(7) 6 978.47(41) 0.188(46) 12.1

f18 13.0150(12) 6 638.54(6) 0.110(46) 7.1

f19 13.6029(11) 6 351.61(51) 0.125(46) 8.0

f20 14.0305(6) 6 158.02(28) 0.215(46) 13.8

f21 14.4351(11) 5 985.43(46) 0.123(46) 7.9

f22 15.23403(34) 5 671.51(13) 0.401(46) 25.8

f23 15.5425(12) 5 558.97(45) 0.109(46) 7.0

f24 15.9875(8) 5 404.23(28) 0.169(46) 10.8

f25 16.18732(12) 5 337.511(41) 1.097(46) 70.5

f26 17.0399(13) 5 070.45(37) 0.109(46) 7.0

f27 17.6990(8) 4 881.63(23) 0.164(46) 10.5

f28 19.2147(17) 4 496.57(39) 0.082(46) 5.3

f29 19.8515(11) 4 352.31(23) 0.129(46) 8.3

f30 20.4289(18) 4 229.30(38) 0.075(46) 4.8
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Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f31 20.8265(8) 4 148.56(17) 0.161(46) 10.3

f32 21.0250(13) 4 109.39(26) 0.104(46) 6.7

f33 22.2650(11) 3 880.53(20) 0.122(46) 7.8

f34 22.80571(30) 3 788.52(5) 0.453(46) 29.1

f35 23.4578(6) 3 683.21(10) 0.220(46) 14.1

f36 23.8766(7) 3 618.61(11) 0.189(46) 12.1

f37 25.2639(16) 3 419.90(21) 0.088(46) 5.7

f38 25.5582(19) 3 380.52(25) 0.073(46) 4.7

f39 26.7136(16) 3 234.31(20) 0.084(46) 5.4

f40 29.6940(17) 2 909.68(16) 0.081(46) 5.2

f41 30.9856(12) 2 788.39(10) 0.116(46) 7.5

f42 35.6991(18) 2 420.23(13) 0.074(46) 4.8

f43 38.2785(15) 2 257.15(9) 0.092(46) 5.9

f44 43.4630(18) 1 987.90(8) 0.077(46) 5.0

f45 45.6155(11) 1 894.09(5) 0.123(46) 7.9

f46 49.5857(18) 1 742.44(6) 0.075(46) 4.8

TIC 99681245

f1 8.4742(12) 10 195.6(1.4) 0.277(31) 8.4

f2 8.9652(21) 9 637.2(2.3) 0.150(31) 4.5

f3 10.2525(11) 8 427.2(1.0) 0.262(31) 7.9

f4 10.6913(8) 8 081.3(6.0) 0.389(31) 11.8

f5 10.8311(7) 7 977(49) 0.484(31) 14.7

f6 11.0697(21) 7 805.1(1.1) 0.155(31) 4.7

f7 12.7166(17) 6 794.3(9.0) 0.190(31) 5.8

f8 12.8164(13) 6 741.3(7.0) 0.253(31) 7.7

f9 13.4313(11) 6 432.7(6.0) 0.258(31) 7.8

f10 15.089(2) 5 725.8(8.0) 0.161(31) 4.9

f11 15.25423(7) 5 664.0(24) 0.536(32) 16.2

f12 15.2827(9) 5 653.45(34) 0.377(32) 11.4

f13 15.8145(11) 5 463.33(40) 0.294(33) 8.9

f14 15.8512(10) 5 450.69(34) 0.345(33) 10.5

f15 16.2953(10) 5 302.13(32) 0.326(31) 9.9

f16 16.8490(6) 5 127.9(20) 0.506(31) 15.3

f17 16.9794(21) 5 088.5(6) 0.153(31) 4.6

f18 17.7284(6) 4 873.54(18) 0.636(32) 19.3

f19 17.4107(14) 4 962.45(40) 0.228(31) 6.9

f20 17.7543(5) 4 866.44(14) 0.778(32) 23.6

f21 18.16800(46) 4 755.61(12) 0.704(31) 21.3

f22 18.5252(5) 4 663.92(13) 0.640(31) 19.4

f23 18.9176(9) 4 567.16(21) 0.382(32) 11.6

f24 18.9501(14) 4 559.35(33) 0.247(31) 7.5

f25 19.3697(13) 4 460.58(29) 0.254(31) 7.7

f26 19.51766(23) 4 426.76(5) 1.385(31) 42.0

f27 19.86630(74) 4 349.07(16) 0.434(31) 13.2

f28 20.4648(14) 4 221.89(29) 0.229(31) 6.9

Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f29 21.0210(11) 4 110.18(21) 0.295(31) 8.9

f30 21.19147(75) 4 077.11(14) 0.429(31) 13.0

f31 23.1915(18) 3 725.5(29) 0.177(31) 5.4

TIC 126209897

f1 19.5316(35) 4 423.6(8.0) 0.170(27) 5.3

f2 20.2600(31) 4 264.6(7.0) 0.189(27) 5.9

f3 25.820(3) 3 346.19(39) 0.194(27) 6.1

f4 26.7082(31) 3 234.96(38) 0.188(27) 5.9

f5 28.0130(11) 3 084.29(12) 0.555(27) 17.4

f6 29.1441(35) 2 964.58(36) 0.167(27) 5.2

f7 31.0375(26) 2 783.73(23) 0.226(27) 7.0

f8 31.6927(26) 2 726.18(22) 0.239(27) 7.5

f9 31.7739(28) 2 719.22(24) 0.218(27) 6.8

TIC 140818897

f1 1.1734(17) 73 633(105) 1.92(15) 11.3

f2 1.5001(23) 57 595(88) 1.4(15) 8.2

f3 9.2729(28) 9 317.5(2.1) 1.15(15) 6.8

f4 11.4566(15) 7 541.5(1.0) 2.1(15) 12.3

f5 14.2635(20) 6 057.4(8) 1.6(15) 9.4

TIC 145812196

f1 2.3819(7) 36 274(11) 1.99(7) 24.9

f2 3.21464(31) 26 877.1(2.6) 4.65(7) 58.1

f3 3.9733(14) 21 745.4(7.5) 1.17(7) 14.6

f4 4.0328(7) 21 424.1(3.8) 2.23(7) 27.8

f5 4.3351(11) 19 930.3(5.4) 1.23(7) 15.3

f6 4.46045(31) 19 370.3(1.4) 4.6(7) 57.5

f7 4.8656(5) 17 757.3(1.8) 2.86(7) 35.7

f8 5.26177(48) 16 420.3(1.5) 2.99(7) 37.3

f9 5.7247(7) 15 092.5(1.9) 2.03(7) 25.3

f10 7.2473(28) 11 921.6(4.6) 0.51(7) 6.4

f11 8.1202(28) 10 640.1(3.7) 0.51(7) 6.4

f12 8.9397(25) 9 664.8(2.7) 0.57(7) 7.1

TIC 155018386

f1 17.7730(6) 4 861.3(17) 0.816(48) 14.8

f2 19.1083(16) 4 521.58(37) 0.326(48) 5.9

f3 23.7426(7) 3 639.02(11) 0.707(48) 12.9

f4 26.2258(18) 3 294.46(23) 0.278(48) 5.1

f5 29.6209(4) 2 916.858(40) 1.261(48) 22.9

f6 31.3978(7) 2 751.79(6.0) 0.71(48) 12.9

f7 31.8026(16) 2 716(14) 0.312(48) 5.7

f8 32.4641(9) 2 661.4(8.0) 0.541(48) 9.8

f9 34.9654(17) 2 471.01(12) 0.308(49) 5.6

f10 35.0009(13) 2 468.51(9.0) 0.423(49) 7.7

f11 37.55440(10) 2 300.66(6.0) 0.532(48) 9.7

f12 37.9128(11) 2 278.91(7.0) 0.444(48) 8.1
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Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

TIC 166983732

f1 9.5744(45) 9 024.1(4.2) 0.33(7) 4.1

f2 11.0477(32) 7 820.6(2.2) 0.46(7) 5.8

f3 12.017(3) 7 189.6(1.8) 0.49(7) 6.2

f4 12.3784(25) 6 979.9(1.4) 0.59(7) 7.4

f5 12.6424(11) 6 834.1(7.0) 1.21(7) 15.1

f6 13.4773(9) 6 410.79(44) 1.58(7) 19.7

f7 14.331(2) 6 029.0(8.0) 0.72(7) 9.0

f8 15.7571(22) 5 483.3(8.0) 0.66(7) 8.2

f9 16.0583(16) 5 380.4(5.0) 0.96(7) 12.1

f10 16.1499(33) 5 349.9(1.1) 0.46(7) 5.7

f11 17.6626(39) 4 891.7(1.1) 0.38(7) 4.7

f12 19.4457(38) 4 443.1(9.0) 0.39(7) 4.8

f13 20.9748(23) 4 119.22(47) 0.62(7) 7.7

f14 21.1715(28) 4 081(6.0) 0.50(7) 6.3

TIC 166983790

f1 1.0332(33) 83 626(267) 0.35(6) 5.7

f2 3.5167(32) 24 569(22) 0.37(6) 6.0

f3 3.6687(34) 23 551(22) 0.36(6) 5.8

f4 3.7814(36) 22 849(22) 0.33(6) 5.4

f5 5.5978(39) 15 435(11) 0.3(6) 4.9

f6 6.9196(30) 12 486.3(5) 0.39(6) 6.3

f7 10.9097(5) 7 919.53(43) 1.95(6) 31.7

f8 13.3069(13) 6 492.9(6.0) 0.9(6) 14.7

f9 13.5748(9) 6 364.72(44) 1.25(6) 20.3

f10 14.1897(9) 6 088.91(40) 1.26(6) 20.4

f11 15.05150(23) 5 740.29(9) 4.97(6) 80.7

f12 16.2077(31) 5 330.8(1.3) 0.38(6) 6.1

f13 16.9566(40) 5 095.4(1.2) 0.29(6) 4.7

f14 17.7846(32) 4 858.1(9.0) 0.36(6) 5.9

TIC 184420457

f1 8.78854(27) 9 830.98(31) 2.88(8) 31.6

f2 12.08278(23) 7 150.67(14) 3.48(8) 38.2

f3 13.35103(10) 6 471.41(48) 0.80(8) 8.8

f4 13.80062(10) 6 260.59(45) 0.80(8) 8.8

f5 14.3418(4) 6 024.37(17) 2.01(8) 22.0

f6 14.46858(12) 5 971.56(6) 6.03(8) 66.2

f7 14.5826(4) 5 924.85(16) 2.00(8) 22.0

f8 15.0697(9) 5 733.36(33) 0.92(8) 10.1

f9 16.0367(9) 5 387.66(29) 0.93(8) 10.2

f10 16.2267(2) 5 324.57(7) 3.93(8) 43.2

f11 16.3519(11) 5 283.8(35) 0.74(8) 8.1

f12 20.8984(17) 4 134.28(34) 0.46(8) 5.1

f1 1.2564(14) 68 769(76) 0.649(46) 12.2

Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

TIC 210196124

f2 27.4836(23) 3 143.7(27) 0.391(45) 7.4

f3 29.4947(23) 2 929.34(24) 0.370(45) 7.0

f4 33.4307(39) 2 584.45(30) 0.235(46) 4.4

f5 33.6524(25) 2 567.43(19) 0.360(46) 6.8

f6 36.1425(23) 2 390.54(16) 0.377(45) 7.1

f7 39.8791(27) 2 166.55(15) 0.337(45) 6.4

f8 43.2187(28) 1 999.13(13) 0.315(45) 6.0

f9 46.682(40) 1 850.83(16) 0.227(45) 4.3

TIC 214116117

f1 8.6198(6) 10 023.4(7) 0.98(6) 14.0

f2 9.41090(32) 9 180.85(31) 1.88(6) 26.9

f3 9.9478(6) 8 685.3(6) 0.94(6) 13.5

f4 10.2440(8) 8 434.2(7) 0.71(6) 10.2

f5 11.01879(24) 7 841.15(17) 2.45(6) 35.0

f6 11.6102(9) 7 441.7(6) 0.65(6) 9.3

f7 15.4550(9) 5 590.41(34) 0.63(6) 9.1

f8 15.9038(14) 5 432.66(48) 0.42(6) 6.0

f9 16.0768(7) 5 374.2(23) 0.86(6) 12.3

f10 16.7107(8) 5 170.35(24) 0.78(6) 11.1

f11 17.0321(16) 5 072.76(47) 0.39(6) 5.5

f12 17.0939(8) 5 054.45(24) 0.75(6) 10.6

f13 17.7684(11) 4 862.55(31) 0.53(6) 7.6

f14 18.0487(16) 4 787.04(42) 0.38(6) 5.4

f15 18.4092(18) 4 693.31(45) 0.34(6) 4.8

f16 19.36815(46) 4 460.93(11) 1.30(6) 18.6

f17 20.3011(14) 4 255.92(30) 0.42(6) 6.0

f18 21.2078(8) 4 073.97(15) 0.77(6) 11.0

TIC 233683339

f1 0.24786(30) 348 581(423) 0.120(9) 12.0

f2 1.00177(25) 86 247(22) 0.144(9) 14.4

f3 1.08442(27) 79 674(20) 0.133(9) 13.3

f4 1.17406(31) 73 591(19) 0.117(9) 11.7

f5 1.24978(38) 69 132(22) 0.094(9) 9.4

f6 1.30283(21) 66 317(10) 0.171(9) 17.1

f7 1.62575(17) 53 144.6(5.2) 0.215(9) 21.5

f8 1.63597(12) 52 812.8(3.9) 0.297(9) 29.7

f9 1.64533(13) 52 512.2(4.2) 0.279(9) 27.9

f10 1.66247(17) 51 971.3(5.2) 0.211(9) 21.1

f11 1.67394(21) 51 614.5(6.1) 0.172(9) 17.2

f12 1.68672(20) 51 224.0(6.1) 0.184(9) 18.4

f13 1.70828(14) 50 577.2(4.1) 0.262(9) 26.4

f14 1.739120(20) 49 680.3(6.1) 1.621(9) 162.1

f15 1.740299(26) 49 646.7(8) 1.393(9) 139.3
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Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f16 1.82675(9) 47 297.2(2.4) 0.389(9) 38.9

f17 1.87550(30) 46 067.6(6.9) 0.135(9) 13.5

f18 1.88420(20) 45 855.1(4.9) 0.178(9) 17.8

f19 1.95895(10) 44 105.3(2.3) 0.369(9) 36.9

f20 2.07407(42) 41 656.9(8.6) 0.087(9) 8.7

f21 2.30197(37) 37 533.0(6.1) 0.097(9) 9.7

f22 2.7010(6) 31 988.7(6.9) 0.062(9) 6.2

f23 3.02789(44) 28 534.7(4.2) 0.082(9) 8.2

f24 3.33967(23) 25 870.8(1.7) 0.16(1) 16.0

f25 3.35898(30) 25 722.1(2.3) 0.122(9) 12.2

f26 3.37997(20) 25 562.4(1.5) 0.185(9) 18.5

f27 3.40525(11) 25 372.6(9) 0.322(9) 32.2

f28 3.48606(12) 24 784.5(9) 0.300(9) 30.0

f29 3.54457(14) 24 375.3(1.0) 0.250(9) 25.0

f30 3.56060(6) 24 265.6(3.7) 0.657(9) 65.7

f31 3.59506(25) 24 032.9(1.6) 0.144(9) 14.4

f32 3.62336(27) 23 845.3(1.8) 0.133(9) 13.3

f33 3.65293(11) 23 652.2(7) 0.343(9) 34.3

TIC 262753655

f1 3.5359(13) 24 434.8(9.5) 0.084(16) 7.0

f2 4.5297(17) 19 074.5(6.9) 0.066(16) 5.5

f3 5.5721(14) 15 506.0(3.8) 0.082(16) 6.8

f4 7.4719(9) 11 563.4(1.3) 0.129(16) 10.8

f5 7.88237(13) 10 961.17(18) 0.845(16) 70.4

f6 8.2511(7) 10 471.3(1.0) 0.151(16) 12.6

f7 8.63097(22) 10 010.47(25) 0.514(16) 42.8

f8 8.8157(5) 9 800.70(6) 0.220(16) 18.3

f9 8.9578(12) 9 645.18(12) 0.091(16) 7.6

f10 9.35710(17) 9 233.63(16) 0.677(16) 56.4

f11 9.50014(10) 9 094.6(10) 1.152(16) 96.0

f12 9.73833(16) 8 872.16(14) 0.686(16) 57.2

f13 9.86420(15) 8 758.95(12) 0.775(16) 64.6

f14 9.8985(8) 8 728.7(7) 0.136(16) 11.3

f15 10.33520(12) 8 359.78(10) 0.918(16) 76.5

f16 10.392230(18) 8 313.90(13) 0.639(16) 53.2

f17 10.523620(44) 8 210.11(34) 0.256(16) 21.3

f18 10.6072(7) 8 145.5(5) 0.160(16) 13.3

f19 10.6324(13) 8 126.1(1.0) 0.087(16) 7.2

f20 10.85283(9) 7 961.1(7) 1.185(16) 98.8

f21 10.979097(39) 7 869.50(27) 2.891(16) 240.9

f22 11.3206(9) 7 632.1(6) 0.12(16) 10.0

f23 11.8007(12) 7 321.6(7) 0.096(16) 8.0

f24 11.8609(10) 7 284.5(6) 0.112(16) 9.3

f25 11.96657(17) 7 220.11(10) 0.668(16) 55.7

f26 12.0267(9) 7 184.0(5) 0.126(16) 10.5

f27 12.2592(12) 7 047.7(7) 0.093(16) 7.8

Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f28 12.5953(8) 6 859.73(41) 0.149(16) 12.4

f29 12.8323(7) 6 733.00(38) 0.155(16) 12.9

f30 12.9221(10) 6 686.2(5) 0.113(16) 9.4

f31 13.0314(11) 6 630.16(6) 0.102(16) 8.5

f32 13.1737(13) 6 558.54(7) 0.085(16) 7.1

f33 13.3473(13) 6 473.3(6) 0.086(16) 7.2

f34 13.3857(10) 6 454.65(46) 0.116(16) 9.7

f35 13.5334(12) 6 384.2(6) 0.093(16) 7.8

f36 13.5869(11) 6 359.1(5) 0.104(16) 8.7

f37 13.6231(9) 6 342.15(43) 0.122(16) 10.2

f38 13.9614(7) 6 188.50(30) 0.165(16) 13.8

f39 14.8440(9) 5 820.54(34) 0.127(16) 10.6

f40 14.9787(6) 5 768.18(25) 0.173(16) 14.4

f41 15.0324(6) 5 747.58(21) 0.201(16) 16.8

f42 15.33113(19) 5 635.60(7) 0.585(16) 48.8

f43 15.38888(8) 5 614.443(29) 1.45(16) 120.8

f44 15.63539(11) 5 525.925(38) 1.046(16) 87.2

f45 15.7794(14) 5 475.51(48) 0.08(16) 6.7

f46 15.9578(5) 5 414.28(17) 0.221(16) 18.4

f47 16.05674(13) 5 380.92(44) 0.857(16) 71.4

f48 16.12276(10) 5 358.88(33) 1.113(16) 92.8

f49 16.43725(13) 5 256.35(42) 0.843(16) 70.2

f50 16.4883(6) 5 240.08(18) 0.195(16) 16.2

f51 16.5416(13) 5 223.19(39) 0.089(16) 7.4

f52 16.6869(13) 5 177.71(39) 0.088(16) 7.3

f53 16.7151(5) 5 168.98(16) 0.21(16) 17.5

f54 16.9061(9) 5 110.59(25) 0.131(16) 10.9

f55 16.96972(15) 5 091.42(44) 0.746(16) 62.2

f56 17.1920(10) 5 025.59(30) 0.107(16) 8.9

f57 17.3929(5) 4 967.55(15) 0.207(16) 17.2

f58 17.60966(12) 4 906.40(33) 0.924(16) 77.0

f59 17.68731(11) 4 884.86(30) 1.032(16) 86.0

f60 17.8368(7) 4 843.90(19) 0.162(16) 13.5

f61 17.9948(8) 4 801.39(20) 0.145(16) 12.1

f62 18.1274(6) 4 766.26(16) 0.183(16) 15.2

f63 18.3338(15) 4 712.60(38) 0.076(16) 6.3

f64 18.3562(11) 4 706.85(27) 0.103(16) 8.6

f65 18.4428(12) 4 684.75(31) 0.090(16) 7.5

f66 18.4762(11) 4 676.30(29) 0.098(16) 8.2

f67 18.52522(14) 4 663.91(36) 0.788(16) 65.7

f68 18.93511(36) 4 563.0(9) 0.311(16) 25.9

f69 19.096898(36) 4 524.3(9) 3.156(16) 263.0

f70 19.1672(7) 4 507.70(16) 0.165(16) 13.8

f71 19.2487(9) 4 488.62(20) 0.128(16) 10.7

f72 19.6108(7) 4 405.73(16) 0.153(16) 12.8

f73 19.8581(8) 4 350.86(17) 0.140(16) 11.7
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Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f74 19.9344(8) 4 334.22(16) 0.146(16) 12.2

f75 20.00854(47) 4 318.16(10) 0.237(16) 19.8

f76 20.08200(6) 4 302.36(13) 1.752(16) 146.0

f77 20.153810(44) 4 287.03(95) 0.258(16) 21.5

f78 20.2278(6) 4 271.36(12) 0.197(16) 16.4

f79 20.3017(8) 4 255.80(15) 0.148(16) 12.3

f80 20.47026(39) 4 220.76(77) 0.289(16) 24.1

f81 21.7848(9) 3 966.06(17) 0.120(16) 10.0

f82 21.8718(14) 3 950.29(25) 0.078(16) 6.5

f83 22.0348(9) 3 921.07(15) 0.131(16) 10.9

f84 22.1043(13) 3 908.74(23) 0.086(16) 7.2

f85 22.2952(13) 3 875.27(22) 0.086(16) 7.2

f86 23.1287(13) 3 735.62(21) 0.085(16) 7.1

f87 24.9185(11) 3 467.30(15) 0.098(16) 8.2

f88 25.1298(16) 3 438.15(21) 0.073(16) 6.1

f89 26.2793(13) 3 287.75(16) 0.084(16) 7.0

f90 26.3685(6) 3 276.63(69) 0.205(16) 17.1

f91 26.4019(14) 3 272.49(17) 0.083(16) 6.9

f92 27.1026(11) 3 187.88(12) 0.103(16) 8.6

TIC 263291583

f1 9.4609(11) 9 132.3(1.2) 1.01(6) 14.8

f2 10.6726(33) 8 095.5(2.5) 0.39(6) 5.8

f3 10.7723(21) 8 020.6(1.6) 0.6(6) 8.8

f4 11.2885(17) 7 653.8(1.1) 0.72(6) 10.6

f5 11.9571(28) 7 225.8(1.7) 0.44(6) 6.5

f6 12.53834(39) 6 890.87(22) 3.09(6) 45.4

f7 15.5005(35) 5 574(1.3) 0.35(6) 5.1

f8 15.7098(44) 5 499.7(1.5) 0.28(6) 4.1

f9 17.5038(17) 4 936.06(48) 0.71(6) 10.4

f10 17.9138(35) 4 823.1(9) 0.35(6) 5.1

f11 18.1712(38) 4 754.8(10) 0.33(6) 4.8

f12 18.8817(36) 4 575.9(9) 0.34(6) 5.0

f13 20.1117(15) 4 296.01(31) 0.82(6) 12.1

f14 20.6446(25) 4 185.1(5) 0.48(6) 7.1

TIC 264026826

f1 1.3335(8) 64 794(41) 0.0439(46) 7.8

f2 1.4848(9) 58 191(35) 0.0406(46) 7.2

f3 1.63251(33) 52 925(10) 0.1109(46) 19.8

f4 1.7318(5) 49 890(15) 0.0698(46) 12.5

f5 1.9093(6) 45 252(13) 0.0651(46) 11.6

f6 2.4776(11) 34 873(16) 0.0333(46) 6.0

f7 2.6843(9) 32 187(11) 0.0402(46) 7.2

f8 2.9403(14) 29 385(14) 0.0267(46) 4.8

f9 3.6958(11) 23 378.1(6.9) 0.0327(46) 5.8

f10 5.8940(11) 14 658.9(2.9) 0.0320(46) 5.7

Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f11 7.9702(6) 10 840.3(8) 0.0646(46) 11.5

f12 8.2044(6) 10 530.8(8) 0.0586(46) 10.5

f13 8.30273(15) 10 406.21(19) 0.2388(46) 42.6

f14 8.69276(31) 9 939.30(35) 0.1195(46) 21.3

f15 9.67551(41) 8 929.76(38) 0.0898(46) 16.0

f16 9.861788(23) 8 761.09(20) 1.6233(46) 289.9

f17 10.21919(24) 8 454.69(20) 0.1504(46) 26.9

f18 10.52237(27) 8 211.14(21) 0.1372(46) 24.5

f19 10.71562(27) 8 062.0(20) 0.138(46) 24.6

f20 11.20305(6) 7 712.187(44) 0.5732(46) 102.4

f21 11.40940(48) 7 572.66(27) 0.0915(46) 16.3

f22 11.5367(7) 7 489.13(44) 0.0537(46) 9.6

f23 11.7277(5) 7 367.17(30) 0.0767(46) 13.7

f24 11.80324(30) 7 320.02(19) 0.1204(46) 21.5

f25 12.28596(37) 7 032.42(21) 0.0997(46) 17.8

f26 12.5008(8) 6 911.58(43) 0.0470(46) 8.4

f27 12.7871(6) 6 756.79(33) 0.059(46) 10.5

f28 13.17561(17) 6 557.57(9) 0.2123(46) 37.9

f29 13.28662(49) 6 502.78(24) 0.0748(46) 13.4

f30 13.47232(23) 6 413.15(11) 0.1590(46) 28.4

f31 13.91366(44) 6 209.72(20) 0.0830(46) 14.8

f32 14.1707(7) 6 097.10(31) 0.0505(46) 9.0

f33 14.44546(41) 5 981.12(16) 0.0901(46) 16.1

f34 14.62705(28) 5 906.87(11) 0.1307(46) 23.3

f35 14.94106(12) 5 782.72(5) 0.2942(46) 52.5

f36 15.15554(38) 5 700.89(14) 0.0975(46) 17.4

f37 15.3194(8) 5 639.92(29) 0.0472(46) 8.4

f38 15.90086(44) 5 433.67(15) 0.0835(46) 14.9

f39 16.31487(19) 5 295.78(6) 0.1945(46) 34.7

f40 16.35618(26) 5 282.41(9) 0.1414(46) 25.2

f41 16.800598(25) 5 142.674(8) 1.4802(46) 264.3

f42 17.86435(10) 4 836.487(28) 0.3559(46) 63.5

f43 18.11137(33) 4 770.48(9) 0.112(46) 20.0

f44 18.54309(12) 4 659.417(31) 0.2996(46) 53.5

f45 18.57338(21) 4 651.82(5) 0.1738(46) 31.0

f46 18.70465(30) 4 619.17(8) 0.123(46) 22.0

f47 19.9752(10) 4 325.37(22) 0.035(46) 6.2

f48 20.1750(12) 4 282.53(26) 0.03(46) 5.4

f49 20.3245(10) 4 251.04(22) 0.0358(46) 6.4

f50 20.74199(15) 4 165.46(3) 0.2489(46) 44.5

f51 21.1965(7) 4 076.15(15) 0.0491(46) 8.8

f52 21.4203(11) 4 033.56(20) 0.0345(46) 6.2

f53 21.4801(10) 4 022.33(18) 0.0385(46) 6.9

f54 22.05104(52) 3 918.18(10) 0.0702(46) 12.5

f55 22.7936(14) 3 790.53(22) 0.027(46) 4.8
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Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f58 37.0567(12) 2 331.56(8) 0.0302(46) 5.4

TIC 281539086

f1 8.6407(37) 9 999.2(4.3) 0.91(16) 4.9

f2 10.079(6) 8 572.1(5.3) 0.54(16) 2.9

f3 10.2761(15) 8 407.9(1.2) 2.30(16) 12.4

f4 10.7030(36) 8 072.5(2.7) 0.94(16) 5.1

f5 11.3883(39) 7 586.7(2.6) 0.87(16) 4.7

f6 20.9562(19) 4 122.89(37) 1.77(16) 9.6

f7 21.5986(31) 4 000.3(6) 1.09(16) 5.9

f8 23.6022(37) 3 660.7(6) 0.90(16) 4.8

TIC 285540817

f1 5.7386(32) 15 055.9(8.3) 0.300(48) 5.6

f2 7.5910(32) 11 381.9(4.8) 0.296(48) 5.5

f3 9.5473(20) 9 049.6(1.9) 0.472(48) 8.7

f4 9.72512(23) 8 884.21(21) 4.140(48) 76.7

f5 9.8973(28) 8 729.7(2.4) 0.349(48) 6.5

f6 10.3327(13) 8 361.8(1.1) 0.713(48) 13.2

f7 12.3602(37) 6 990.2(2.1) 0.270(48) 5.0

f8 12.2913(36) 7 029.4(2.1) 0.280(48) 5.1

f9 13.3608(23) 6 466.7(1.2) 0.390(48) 7.2

f10 14.5709(23) 5 929.6(10) 0.404(48) 7.5

f11 15.06767(36) 5 734.13(14) 2.622(48) 48.5

f12 15.7243(10) 5 494.67(35) 0.947(48) 17.5

f13 16.0522(37) 5 382.4(1.2) 0.262(48) 4.8

f14 16.22408(51) 5 325.42(17) 1.863(48) 34.5

f15 16.5416(23) 5 223.2(7) 0.426(48) 7.9

f16 16.6912(32) 5 176.4(10) 0.301(48) 5.6

f17 17.4124(15) 4 961.97(44) 0.623(48) 11.5

f18 17.7822(36) 4 858.8(10) 0.269(48) 5.0

f19 17.9340(11) 4 817.67(31) 0.848(48) 15.7

f20 18.2161(25) 4 743.1(6) 0.393(48) 7.3

f21 18.3811(38) 4 700.5(10) 0.256(48) 4.7

f22 18.9574(28) 4 557.6(7) 0.329(48) 6.1

f23 20.2480(30) 4 267.4(6) 0.321(48) 5.9

f24 20.6200(35) 4 190.1(7) 0.272(48) 5.0

f25 20.7140(36) 4 171.1(7) 0.263(48) 4.9

f26 21.8267(13) 3 958.45(24) 0.711(48) 13.2

f27 22.2688(21) 3 879.88(36) 0.456(48) 8.4

f28 23.6233(21) 3 657.41(33) 0.452(48) 8.4

TIC 287959218

f1 1.2288(9) 70 312(52) 0.357(46) 51.0

f2 1.3670(13) 63 210(61) 0.261(46) 37.3

f3 2.4398(5) 35 419.7(7.8) 0.651(46) 93.0

f4 2.76788(23) 31 215.2(2.6) 1.426(46) 203.7

f5 2.9129(9) 29 661.1(8.6) 0.387(46) 55.3

Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f6 3.9056(25) 22 122(14) 0.133(46) 19.0

f7 7.5019(17) 11 517.1(2.7) 0.193(46) 27.6

f8 8.2017(15) 10 534.4(1.9) 0.223(46) 31.9

f9 9.1293(9) 9 464(1.0) 0.372(46) 53.1

f10 9.2922(6) 9 298.1(6) 0.546(46) 78.0

f11 9.9348(17) 8 696.7(1.6) 0.191(46) 27.3

f12 10.6997(16) 8 074.9(1.2) 0.208(46) 29.7

f13 11.1635(19) 7 739.5(1.3) 0.178(46) 25.4

f14 11.7168(25) 7 374.1(1.5) 0.135(46) 19.3

f15 18.0224(7) 4 794.02(20) 0.450(46) 64.3

f16 18.97268(49) 4 553.92(12) 0.678(46) 96.9

f17 19.5196(5) 4 426.32(12) 0.622(46) 88.9

f18 20.16590(21) 4 284.46(5) 1.551(46) 221.6

f19 20.6833(12) 4 177.28(24) 0.28(46) 40.0

f20 21.6760(16) 3 985.98(29) 0.213(46) 30.4

f21 21.9445(15) 3 937.21(30) 0.221(46) 31.6

f22 24.4995(10) 3 526.60(15) 0.317(46) 45.3

f23 25.81613(48) 3 346.75(6) 0.690(46) 98.6

f24 26.6718(11) 3 239.38(13) 0.311(46) 44.4

f25 28.8284(26) 2 997.04(27) 0.127(46) 18.1

f26 30.7402(24) 2 810.65(22) 0.138(46) 19.7

f27 32.0422(42) 2 696.44(35) 0.079(46) 11.3

TIC 289531891

f1 13.9836(24) 6 179(1.0) 0.045(46) 5.9

f2 14.2369(11) 6 068.74(46) 0.102(46) 13.4

f3 14.5401(25) 5 942(1.0) 0.044(46) 5.8

f4 14.6399(15) 5 901.6(6) 0.073(46) 9.6

f5 15.15046(22) 5 702.80(9) 0.493(46) 64.9

f6 15.3808(13) 5 617.41(46) 0.087(46) 11.4

f7 15.7339(10) 5 491.32(35) 0.109(46) 14.3

f8 15.9335(12) 5 422.53(41) 0.09(46) 11.8

f9 16.21576(8) 5 328.151(27) 1.344(46) 176.8

f10 16.89312(13) 5 114.507(38) 0.866(46) 114.0

f11 17.3384(5) 4 983.16(15) 0.215(46) 28.3

f12 17.5457(10) 4 924.29(28) 0.11(46) 14.5

f13 17.7606(8) 4 864.69(22) 0.132(46) 17.4

f14 18.3633(8) 4 705.05(22) 0.13(46) 17.1

f15 18.7970(21) 4 596.5(5) 0.051(46) 6.7

f16 19.1962(21) 4 500.89(48) 0.053(46) 7.0

f17 19.80653(23) 4 362.20(5) 0.479(46) 63.0

f18 20.6817(22) 4 177.60(45) 0.049(46) 6.5

f19 20.8199(23) 4 149.88(47) 0.047(46) 6.2

f20 21.0886(7) 4 097.01(13) 0.165(46) 21.7

f21 21.1653(17) 4 082.14(34) 0.063(46) 8.3

f22 21.7219(25) 3 977.54(45) 0.044(46) 5.8
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Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f23 23.08022(11) 3 743.465(18) 0.955(46) 125.7

f24 23.69106(2) 3 646.945(31) 0.539(46) 70.9

f25 24.6775(21) 3 501.16(29) 0.053(46) 7.0

f26 25.30998(9) 3 413.674(13) 1.153(46) 151.7

f27 25.8675(9) 3 340.10(11) 0.128(46) 16.8

f28 26.4624(7) 3 265.01(8) 0.165(46) 21.7

f29 26.71194(43) 3 234.50(5) 0.255(46) 33.5

f30 27.2186(24) 3 174.30(30) 0.046(46) 6.0

f31 27.4336(17) 3 149.43(20) 0.064(46) 8.4

f32 28.47553(11) 3 034.18(10) 1.011(46) 133.0

f33 28.83845(40) 2 996.01(40) 0.274(46) 36.0

f34 29.20311(14) 2 958.589(15) 0.774(46) 101.8

f35 30.4276(14) 2 839.53(13) 0.077(46) 10.1

f36 30.7884(9) 2 806.25(8) 0.127(46) 16.7

f37 30.9381(25) 2 792.67(22) 0.044(46) 5.8

f38 31.3872(13) 2 752.71(11) 0.083(46) 10.9

f39 32.3468(21) 2 671.05(17) 0.052(46) 6.8

f40 32.6040(11) 2 649.980(19) 0.096(46) 12.6

f41 32.8458(10) 2 630.47(8) 0.113(46) 14.9

f42 33.9743(14) 2 543.10(10) 0.077(46) 10.1

f43 36.3120(18) 2 379.38(12) 0.059(46) 7.8

TIC 309034228

f1 10.7032(8) 8 072.3(6) 0.81(7) 10.2

f2 11.5815(18) 7 460.2(1.1) 0.37(7) 4.7

f3 11.8970(11) 7 262.4(8) 0.53(7) 6.7

f4 12.1699(15) 7 099.5(9) 0.44(7) 5.5

f5 12.7024(5) 6 801.87(32) 1.1(7) 14.0

f6 12.9828(14) 6 655.0(7.0) 0.47(7) 6.0

f7 13.3588(15) 6 467.6(7) 0.44(7) 5.6

TIC 318720437

f1 6.5205(11) 13 250.4(2.3) 0.90(5) 16.0

f2 7.1401(34) 12 100.7(5.7) 0.30(5) 5.4

f3 7.2847(33) 11 860.5(5.3) 0.31(5) 5.6

f4 7.9570(37) 10 858.4(5) 0.27(5) 4.9

f5 7.5545(17) 11 436.9(2.5) 0.6(5) 10.8

f6 8.1399(27) 10 614.4(3.5) 0.38(5) 6.8

f7 9.6729(11) 8 932.2(1.0) 0.89(5) 15.9

f8 9.7646(16) 8 848.3(1.4) 0.63(5) 11.3

f9 10.4768(40) 8 246.78(31) 2.59(5) 46.2

f10 10.5881(10) 8 160.1(8) 1.01(5) 18.0

f11 10.8516(22) 7 962.0(1.6) 0.51(5) 9.1

f12 10.9398(32) 7 897.7(2.3) 0.34(5) 6.1

f13 11.1697(18) 7 735.2(1.3) 0.56(5) 10.0

f14 11.3182(26) 7 633.7(1.8) 0.39(5) 6.9

Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f15 12.0474(11) 7 171.7(7) 0.81(5) 14.5

f16 12.56356(25) 6 877.03(14) 4.28(5) 76.4

f17 12.6321(14) 6 839.7(8) 0.77(5) 13.8

f18 12.7411(23) 6 781.2(1) 0.45(5) 8.0

f19 13.46349(46) 6 417.36(22) 2.20(5) 39.4

f20 14.1880(31) 6 089.7(1.3) 0.33(5) 5.9

f21 14.4641(15) 5 973.4(6) 0.67(5) 11.9

f22 15.1902(37) 5 687.9(1) 0.27(5) 4.9

TIC 365496236

f1 6.7035(31) 12 888.8(5.9) 0.36(6) 5.5

f2 8.24340(81) 10 481.1(1.0) 1.36(6) 21.0

f3 8.8157(14) 9 800.7(1.5) 0.81(6) 12.5

f4 10.1510(17) 8 511.4(1.3) 0.7(6) 10.8

f5 10.242(4) 8 435.7(3.3) 0.3(6) 4.6

f6 10.5494(37) 8 190.1(2.9) 0.3(6) 4.6

f7 11.7131(38) 7 376.4(2.4) 0.29(6) 4.5

f8 12.0201(28) 7 188.0(1.7) 0.39(6) 6.0

f9 13.196(2) 6 547.6(1.0) 0.55(6) 8.4

f10 14.8597(16) 5 814.4(6) 0.68(6) 10.5

f11 15.0587(22) 5 737.6(8) 0.51(6) 7.8

TIC 396013343

f1 0.3904(14) 221 357(864) 0.537(46) 15.3

f2 0.4641(12) 186 166(475) 0.662(46) 18.9

f3 0.5424(13) 159 304(397) 0.578(46) 16.5

f4 0.6171(9) 140 003(199) 0.875(46) 25.0

f5 0.7205(6) 119 923(95) 1.383(46) 39.5

f6 0.7680(5) 112 510(78) 1.507(46) 43.1

f7 0.84803(47) 101 883(52) 1.667(46) 47.6

f8 0.96751(37) 89 302(35) 2.105(46) 60.1

f9 1.03244(46) 83 685(38) 1.677(46) 47.9

f10 1.1846(9) 72 939(52) 0.894(46) 25.5

f11 1.253(2) 68 956(95) 0.450(46) 12.9

f12 1.3349(26) 64 722(121) 0.305(46) 8.7

f13 1.9433(29) 44 461(69) 0.268(46) 7.7

f14 1.9877(45) 43 468(95) 0.174(46) 5.0

f15 4.0987(40) 21 080(21) 0.197(46) 5.6

f16 5.0549(19) 17 092.7(6.1) 0.408(46) 11.7

f17 5.4289(35) 15 915(10) 0.223(46) 6.4

f18 5.8106(34) 14 869.4(8.6) 0.230(46) 6.6

f19 5.9578(32) 14 502.2(8.6) 0.245(46) 7.0

f20 6.2788(33) 13 761.0(7.7) 0.236(46) 6.7

f21 6.4254(37) 13 446.4(7.9) 0.213(46) 6.1

f22 8.9894(18) 9 611.1(1.9) 0.444(46) 12.7

f23 9.0967(11) 9 499.0(1.1) 0.678(46) 19.4
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Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f24 9.3534(7) 9 237.3(7) 1.119(46) 32.0

f25 9.50118(49) 9 093.61(48) 1.578(46) 45.1

f26 10.0539(9) 8 593.7(8) 0.820(46) 23.4

f27 10.0898(4) 8 563.10(33) 1.996(46) 57.0

f28 10.17646(41) 8 490.18(35) 1.876(46) 53.6

f29 10.40254(15) 8 305.67(12) 5.139(46) 146.8

f30 10.5174(13) 8 215.0(1.0) 0.577(46) 16.5

f31 12.8134(47) 6 743(2.4) 0.167(46) 4.8

TIC 399171933

f1 4.9812(31) 17 345.0(11) 2.16(34) 5.6

f2 20.4529(27) 4 224.3(6) 2.54(34) 6.6

f3 21.0244(10) 4 109.51(20) 6.64(34) 17.2

f4 31.9673(22) 2 702.77(19) 3.04(34) 7.9

TIC 407425104

f1 3.786(6) 22 823(39) 0.24(46) 4.7

f2 4.137(6) 20 876(29) 0.27(46) 5.3

f3 10.6414(8) 8 119.3(6) 1.99(46) 39.0

f4 12.2357(8) 7 061.33(44) 2.04(46) 40.0

f5 12.6338(40) 6 838.8(2.2) 0.39(46) 7.7

f6 13.1138(29) 6 589.0(1.5) 0.54(46) 10.6

f7 13.3130(21) 6 490.0(1.0) 0.73(46) 14.3

f8 14.30752(33) 6 038.78(14) 4.75(46) 93.1

f9 14.8708(24) 5 810.1(1.0) 0.64(46) 12.6

f10 15.63409(27) 5 526.39(10) 5.71(46) 112.0

f11 16.8541(36) 5 126.4(1.1) 0.43(46) 8.4

f12 16.9719(30) 5 090.8(9) 0.52(46) 10.2

f13 17.100(6) 5 053.0(1.6) 0.28(46) 5.5

f14 18.0405(36) 4 789.2(1.0) 0.43(46) 8.4

f15 19.281(6) 4 481.1(1.3) 0.27(46) 5.3

f16 19.3990(41) 4 453.8(1.0) 0.38(46) 7.5

f17 19.8065(29) 4 362.2(6) 0.54(46) 10.6

f18 20.078(5) 4 303.2(1.1) 0.31(46) 6.1

f19 20.1960(39) 4 278.1(9) 0.40(46) 7.8

f20 20.341(6) 4 247.6(13) 0.25(46) 4.9

f21 20.848(6) 4 144.3(1.3) 0.26(46) 5.1

f22 21.609(5) 3 998.3(1.0) 0.28(46) 5.5

f23 21.9710(34) 3 932.4(6) 0.45(46) 8.8

f24 22.0978(31) 3 909.9(5) 0.5(46) 9.8

f25 22.9673(33) 3 761.9(5) 0.47(46) 9.2

f26 23.5469(44) 3 669.2(7) 0.35(46) 6.9

f27 24.2807(8) 3 558.38(11) 2.00(46) 39.2

f28 25.0412(31) 3 450.31(43) 0.50(46) 9.8

f29 25.5484(41) 3 381.8(5) 0.38(46) 7.5

f30 26.7348(13) 3 231.75(16) 1.17(46) 22.9

f31 27.1230(6) 3 184.68(7) 2.78(46) 54.5

Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f32 27.5317(28) 3 138.19(32) 0.55(46) 10.8

f33 28.1023(26) 3 074.48(29) 0.59(46) 11.6

f34 28.7000(30) 3 010.45(32) 0.51(46) 10.0

f35 29.0321(5) 2 976.02(5) 2.98(46) 58.4

f36 29.9408(34) 2 885.70(33) 0.46(46) 9.0

f37 30.276(7) 2 853.8(6) 0.24(46) 4.7

f38 31.4622(45) 2 746.15(40) 0.34(46) 6.7

f39 31.634(5) 2 731.21(45) 0.30(46) 5.9

f40 32.3679(49) 2 669.31(40) 0.32(46) 6.3

f41 35.8184(38) 2 412.17(25) 0.41(46) 8.0

TIC 417677656

� 0.90786(21) 95 169.0(22) 0.390(18) 22.9

2 · � 1.81572 47 584.5 0.217(18) 12.8

f1 4.24946(35) 20 332.0(1.7) 0.348(18) 20.5

f2 5.32270(32) 16 232.4(10) 0.382(18) 22.4

f3 5.65511(55) 15 278.2(1.5) 0.227(18) 13.4

f4 5.73011(8) 15 078.26(21) 1.559(18) 91.7

f5 5.90646(34) 14 628.1(8) 0.365(18) 21.5

f6 6.1256(8) 14 104.8(1.9) 0.148(18) 8.7

f7 6.29544(23) 13 724.2(5) 0.526(18) 30.9

f8 6.623846(39) 13 043.78(8) 3.205(18) 188.5

f9 6.6840(7) 12 926.3(1.3) 0.180(18) 10.6

f10 7.0982(10) 12 172.1(1.7) 0.128(18) 7.5

f11 7.1707(7) 12 049.0(1.1) 0.182(18) 10.7

f12 7.31468(7) 11 811.86(11) 1.807(18) 106.3

f13 7.618407(14) 11 340.954(20) 8.947(18) 526.3

f14 7.97255(9) 10 837.19(12) 1.453(18) 85.5

f15 8.18395(9) 10 557.24(11) 1.408(18) 82.8

f16 8.26660(32) 10 451.69(40) 0.387(18) 22.7

f17 8.60396(32) 10 041.89(38) 0.409(19) 24.1

f18 8.63042(57) 10 011.1(7) 0.233(19) 13.7

f19 8.71018(45) 9 919.4(5) 0.276(18) 16.2

f20 8.78491(29) 9 835.05(33) 0.422(18) 24.8

f21 8.9366(5) 9 668.1(6) 0.206(18) 12.1

f22 9.1674(11) 9 424.7(1.2) 0.109(18) 6.4

f23 9.3476(6) 9 243.0(6) 0.195(18) 11.5

f24 9.49281(16) 9 101.62(16) 0.753(18) 44.3

f25 9.5828(5) 9 016.17(48) 0.243(18) 14.3

f26 9.6810(5) 8 924.68(46) 0.251(18) 14.8

f27 9.74147(44) 8 869.3(40) 0.285(18) 16.7

f28 9.8615(7) 8 761.3(6) 0.175(18) 10.3

f29 10.20159(17) 8 469.27(14) 0.733(18) 43.1

f30 10.27575(9) 8 408.15(8) 1.338(18) 78.7

f31 10.56500(23) 8 177.95(18) 0.529(18) 31.1

f32 10.81647(47) 7 987.82(35) 0.262(18) 15.4
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Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f33 11.03927(9) 7 826.61(7) 1.376(18) 80.9

f34 11.07793(32) 7 799.29(22) 0.406(18) 23.9

f35 11.37431(12) 7 596.07(8) 0.974(18) 57.3

f36 11.65953(39) 7 410.24(25) 0.316(18) 18.6

f37 11.749535(32) 7 353.483(20) 3.860(18) 227.0

f38 11.83981(46) 7 297.42(28) 0.266(18) 15.6

f39 12.50400(21) 6 909.79(12) 0.584(18) 34.4

f40 12.80201(36) 6 748.94(19) 0.338(18) 19.9

f41 12.886349(45) 6 704.769(23) 2.771(18) 163.0

f42 12.99923(8) 6 646.547(39) 1.607(18) 94.5

f43 13.5951(6) 6 355.21(26) 0.224(18) 13.2

f44 13.84238(39) 6 241.7(18) 0.316(18) 18.6

f45 13.988984(37) 6 176.288(16) 3.297(18) 193.9

f46 14.1142(5) 6 121.5(23) 0.233(18) 13.7

f47 14.2428(5) 6 066.23(26) 0.207(18) 12.2

f48 14.38102(17) 6 007.92(7) 0.713(18) 41.9

f49 14.61795(35) 5 910.54(14) 0.352(18) 20.7

f50 15.0635(7) 5 735.72(26) 0.182(18) 10.7

f51 15.23675(7) 5 670.501(25) 1.818(18) 106.9

f52 15.60344(29) 5 537.24(10) 0.418(18) 24.6

f53 16.0888(8) 5 370.19(28) 0.147(18) 8.7

f54 16.3983(5) 5 268.83(16) 0.246(18) 14.5

f55 16.5731(8) 5 213.25(26) 0.150(18) 8.8

f56 16.82032(49) 5 136.64(15) 0.249(18) 14.6

f57 17.4203(8) 4 959.73(23) 0.155(18) 9.1

f58 17.5843(8) 4 913.46(22) 0.156(18) 9.2

f59 20.5051(10) 4 213.56(21) 0.121(18) 7.1

f60 24.2657(13) 3 560.58(19) 0.095(18) 5.6

f61 24.6368(7) 3 506.95(10) 0.168(18) 9.9

f62 25.7368(11) 3 357.06(15) 0.107(18) 6.3

f63 25.7736(11) 3 352.27(16) 0.100(18) 5.9

f64 26.8757(6) 3 214.8(7) 0.196(18) 11.5

TIC 421817857

� 0.85351(10) 101 229(12) 6.07(9) 129.1

2 · � 1.70702 50 614.5 8.01(9) 170.5

f1 30.860(9) 2 799.8(8) 0.2(9) 4.3

f2 31.344(8) 2 756.5(7) 0.22(9) 4.8

f3 36.451(8) 2 370.3(5) 0.22(9) 4.8

f4 39.460(6) 2 189.56(35) 0.29(9) 6.1

f5 40.721(7) 2 121.76(36) 0.26(9) 5.6

f6 43.966(7) 1 965.17(33) 0.24(9) 5.2

f7 45.480(6) 1 899.74(25) 0.32(9) 6.7

f8 45.674(8) 1 891.66(32) 0.25(9) 5.3

f9 47.002(6) 1 838.21(23) 0.32(9) 6.8

f10 47.1123(42) 1 833.92(16) 0.45(9) 9.5

Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f11 48.7188(18) 1 773.44(6) 1.08(9) 22.9

f12 48.8206(44) 1 769.74(16) 0.43(9) 9.2

TIC 425291950

f1 1.3375(6) 64 600.0(29) 1.66(10) 15.8

f2 1.6059(11) 53 801.0(37) 0.92(10) 8.8

f3 6.3531(23) 13 599.7(5) 0.44(10) 4.1

f4 6.6851(11) 12 924.3(2.4) 0.81(10) 7.7

f5 8.88155(12) 9 728.03(14) 8.06(10) 76.8

f6 9.9331(7) 8 698.2(6) 1.37(10) 13.0

f7 13.2248(5) 6 533.2(30) 1.67(10) 15.9

f8 16.0935(6) 5 368.64(21) 1.59(10) 15.2

f9 16.3577(14) 5 281.91(45) 0.74(10) 7.1

f10 16.4151(16) 5 263.4(5) 0.66(10) 6.3

f11 15.7120(20) 5 499.0(7) 0.51(10) 4.8

f12 17.8189(22) 4 848.8(6) 0.47(10) 4.5

f13 18.3023(16) 4 720.72(41) 0.64(10) 6.1

f14 18.4182(11) 4 691.02(31) 0.85(10) 8.1

f15 19.15710(53) 4 510.08(13) 1.89(10) 18.0

f16 19.4904(9) 4 432.96(20) 1.13(10) 10.7

f17 19.8484(9) 4 352.99(20) 1.08(10) 10.3

f18 21.3786(18) 4 041.42(34) 0.55(10) 5.3

f19 22.4242(18) 3 852.98(30) 0.57(10) 5.4

TIC 425819615

f1 0.49350(15) 175 072(52) 2.961(46) 405.6

f2 0.56047(17) 154 157(46) 2.668(46) 365.5

f3 0.66484(27) 129 954(52) 1.647(46) 225.6

f4 0.78571(40) 109 961(52) 1.115(46) 152.7

f5 1.13056(35) 76 423(23) 1.267(46) 173.6

f6 5.961(5) 14 494(11) 0.093(46) 12.7

f7 7.219(6) 11 969.0(9.5) 0.075(46) 10.3

f8 7.7202(34) 11 191.4(4.8) 0.132(46) 18.1

f9 8.1074(27) 10 656.9(3.6) 0.161(46) 22.1

f10 8.2592(23) 10 461.1(2.9) 0.190(46) 26.0

f11 8.770(5) 9 852.2(6.1) 0.078(46) 10.7

f12 11.8753(31) 7 275.6(1.9) 0.143(46) 19.6

f13 12.0874(27) 7 148.0(1.6) 0.164(46) 22.5

f14 13.309(7) 6 491.8(3.5) 0.061(46) 8.4

f15 13.6386(27) 6 334.9(1.3) 0.162(46) 22.2

f16 13.8195(32) 6 252.1(1.5) 0.138(46) 18.9

f17 14.2687(28) 6 055.2(1.2) 0.155(46) 21.2

f18 14.3706(24) 6 012.2(1.0) 0.184(46) 25.2

f19 16.72840(33) 5 164.87(10) 1.357(46) 185.9

f20 18.1422(11) 4 762.38(29) 0.393(46) 53.8

f21 18.5534(20) 4 656.8(5) 0.217(46) 29.7

f22 18.7882(31) 4 598.6(8) 0.144(46) 19.7
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Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f23 19.1207(44) 4 518.6(1.0) 0.099(46) 13.6

f24 19.7067(31) 4 384.3(7) 0.142(46) 19.5

f25 20.0131(23) 4 317.2(5) 0.191(46) 26.2

f26 20.3011(47) 4 255.9(1.0) 0.094(46) 12.9

f27 21.771(8) 3 968.5(1.4) 0.059(46) 8.1

f28 22.697(6) 3 806.7(1.0) 0.075(46) 10.3

f29 23.0960(46) 3 741.0(8) 0.096(46) 13.2

f30 26.149(9) 3 304.1(1.1) 0.050(46) 6.8

f31 27.928(11) 3 093.7(1.2) 0.04(46) 5.5

f32 29.209(11) 2 958.0(1.1) 0.041(46) 5.6

f33 29.656(7) 2 913.4(7) 0.061(46) 8.4

f34 30.637(11) 2 820.1(1.1) 0.040(46) 5.5

f35 31.212(7) 2 768.2(7) 0.060(46) 8.2

f36 31.376(12) 2 753.7(1.1) 0.038(46) 5.2

TIC 428055283

f1 0.5120(10) 168 756(320) 0.249(46) 27.7

f2 2.2875(11) 37 769(19) 0.216(46) 24.0

f3 2.7921(10) 30 944(11) 0.248(46) 27.6

f4 3.5143(15) 24 585(10) 0.159(46) 17.7

f5 3.7524(13) 23 024.7(7.8) 0.189(46) 21.0

f6 3.8679(11) 22 337.9(6.1) 0.220(46) 24.4

f7 4.2143(21) 20 502(10) 0.115(46) 12.8

f8 4.6472(11) 18 591.8(4.6) 0.214(46) 23.8

f9 4.8998(16) 17 633.4(6.1) 0.154(46) 17.1

f10 5.1453(8) 16 791.9(2.5) 0.310(46) 34.4

f11 5.3328(17) 16 201.7(5.1) 0.146(46) 16.2

f12 6.1752(5) 13 992.5(1.2) 0.450(46) 50.0

f13 7.0646(13) 12 229.9(2.1) 0.192(46) 21.3

f14 7.86748(26) 10 981.91(37) 0.921(46) 102.3

f15 8.17942(23) 10 563.09(29) 1.073(46) 119.2

f16 8.51281(44) 10 149.4(5) 0.552(46) 61.3

f17 8.8687(25) 9 742.1(2.7) 0.099(46) 11.0

f18 9.50845(38) 9 086.65(36) 0.636(46) 70.7

f19 9.6182(6) 8 983.0(5) 0.434(46) 48.2

f20 9.96485(26) 8 670.47(22) 0.947(46) 105.2

f21 10.3480(11) 8 349.4(9) 0.218(46) 24.2

f22 10.5645(25) 8 178.4(2.0) 0.096(46) 10.7

f23 10.7666(29) 8 024.8(2.2) 0.084(46) 9.3

f24 10.8459(35) 7 966.1(2.6) 0.07(46) 7.8

f25 10.9686(27) 7 877.0(1.9) 0.092(46) 10.2

f26 11.0263(20) 7 836.0(2.2) 0.119(46) 13.2

f27 11.2861(36) 7 655.4(2.4) 0.068(46) 7.6

f28 11.4449(15) 7 549.2(1.0) 0.166(46) 18.4

f29 11.5742(7) 7 464.91(45) 0.352(46) 39.1

f30 11.8418(14) 7 296.2(9) 0.179(46) 19.9

f31 12.1009(6) 7 140.00(34) 0.43(46) 47.8

Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f32 12.2750(9) 7 038.8(5) 0.257(46) 28.6

f33 12.484(2) 6 920.8(1.0) 0.148(46) 16.4

f34 12.54966(41) 6 884.65(22) 0.592(46) 65.8

f35 13.0412(8) 6 625.16(36) 0.312(46) 34.7

f36 13.2132(10) 6 538.9(5) 0.233(46) 25.9

f37 13.4005(23) 6 447.5(1.1) 0.108(46) 12.0

f38 13.4943(23) 6 403.8(1.1) 0.106(46) 11.8

f39 13.5664(13) 6 368.6(6) 0.184(46) 20.4

f40 13.6747(27) 6 318.3(1.2) 0.089(46) 9.9

f41 13.7182(11) 6 298.21(49) 0.228(46) 25.3

f42 14.1726(28) 6 096.3(1.2) 0.089(46) 9.9

f43 14.3025(32) 6 040.9(1.4) 0.077(46) 8.6

f44 14.6492(8) 5 897.94(34) 0.292(46) 32.4

f45 14.7210(11) 5 869.15(44) 0.221(46) 24.6

f46 15.0097(27) 5 756.3(1.0) 0.09(46) 10.0

f47 15.3060(10) 5 644.83(38) 0.236(46) 26.2

f48 15.5292(18) 5 563.7(6) 0.139(46) 15.4

f49 15.9478(27) 5 417.7(1.0) 0.089(46) 9.9

f50 16.0560(25) 5 381.2(9) 0.099(46) 11.0

f51 16.3664(7) 5 279.10(24) 0.327(46) 36.3

f52 16.77293(21) 5 151.16(6) 1.187(46) 131.9

f53 17.0801(8) 5 058.50(25) 0.289(46) 32.1

f54 17.4487(22) 4 951.7(6) 0.109(46) 12.1

f55 18.34044(9) 4 710.901(22) 2.866(46) 318.4

f56 18.9353(13) 4 562.91(32) 0.186(46) 20.7

f57 20.18753(23) 4 279.87(5) 1.067(46) 118.6

f58 20.2125(6) 4 274.57(13) 0.394(46) 43.8

f59 21.0135(36) 4 111.6(7) 0.067(46) 7.4

f60 21.2733(28) 4 061.4(5) 0.086(46) 9.6

f61 21.5548(23) 4 008.40(43) 0.105(46) 11.7

f62 21.7712(24) 3 968.54(43) 0.103(46) 11.4

f63 21.8506(30) 3 954.1(5) 0.081(46) 9.0

f64 22.0671(15) 3 915.33(27) 0.159(46) 17.7

f65 22.9691(45) 3 761.6(7) 0.054(46) 6.0

f66 23.4815(11) 3 679.50(17) 0.216(46) 24.0

f67 23.6980(45) 3 645.9(7) 0.055(46) 6.1

f68 23.8423(35) 3 623.8(5) 0.070(46) 7.8

f69 24.0010(11) 3 599.85(16) 0.226(46) 25.1

f70 24.621(5) 3 509.1(8) 0.045(46) 5.0

f71 25.1701(46) 3 432.7(6) 0.053(46) 5.9

f72 25.2783(24) 3 417.95(32) 0.103(46) 11.4

f73 25.5381(18) 3 383.18(23) 0.137(46) 15.2

f74 25.8123(25) 3 347.24(33) 0.097(46) 10.8

f75 26.6350(43) 3 243.89(52) 0.057(46) 6.3

f76 26.7360(28) 3 231.60(34) 0.088(46) 9.8

f77 27.2122(36) 3 175.04(42) 0.067(46) 7.4
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Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f78 27.7174(41) 3 117.17(46) 0.059(46) 6.6

f79 27.8834(30) 3 098.62(34) 0.081(46) 9.0

f80 28.4101(46) 3 041.17(49) 0.053(46) 5.9

f81 28.692(6) 3 011.3(6) 0.044(46) 4.9

f82 29.276(6) 2 951.3(6) 0.043(46) 4.8

f83 30.0915(18) 2 871.24(17) 0.134(46) 14.9

f84 30.4956(46) 2 833.19(42) 0.053(46) 5.9

f85 31.5492(45) 2 738.58(39) 0.054(46) 6.0

f86 32.6388(49) 2 647.16(40) 0.050(46) 5.6

f87 33.0141(48) 2 617.06(38) 0.051(46) 5.7

f88 34.2408(29) 2 523.30(23) 0.083(46) 9.2

f89 35.114(5) 2 460.56(35) 0.049(46) 5.4

f90 38.527(5) 2 242.57(30) 0.047(46) 5.2

TIC 445028229

� 3.054258(7) 28 294(61) 7.75(23) 22.4

2 · � 6.108517 14 147 34.40(23) 99.5

4 · � 12.217034 7 073.5 2.86(23) 8.3

6 · � 18.325551 4 715.8 1.53(23) 4.4

TIC 456643058

� 3.32313(15) 25 999.6(1.2) 1.27(22) 5.1

2 · � 6.64626 12 999.8 12.82(22) 51.3

4 · � 13.29252 6 499.9 3.07(22) 12.3

6 · � 19.93878 4 333.3 1.24(22) 5.0

TIC 458334907

f1 0.9625(9) 89 768.0(83) 0.269(23) 10.3

f2 5.5315(9) 15 619.7(2.4) 0.276(23) 10.6

f3 5.6868(5) 15 193.2(1.4) 0.453(23) 17.4

f4 8.79808(27) 9 820.33(31) 0.930(23) 35.8

f5 8.8228(9) 9 792.8(1.0) 0.288(23) 11.1

f6 8.9954(8) 9 604.9(9) 0.285(23) 10.9

f7 9.2311(16) 9 359.7(1.6) 0.150(23) 5.8

f8 9.5939(14) 9 005.7(1.3) 0.173(23) 6.6

f9 9.6654(14) 8 939.1(1.3) 0.176(23) 6.8

f10 10.5552(6) 8 185.51(43) 0.449(23) 17.3

f11 10.5864(11) 8 161.4(9) 0.210(23) 8.1

f12 11.00734(27) 7 849.31(19) 0.896(23) 34.4

f13 11.1927(18) 7 719.3(1.2) 0.134(23) 5.2

f14 12.00397(25) 7 197.62(15) 0.973(23) 37.4

f15 12.20309(48) 7 080.17(28) 0.498(23) 19.2

f16 12.29831(31) 7 025.36(17) 0.786(23) 30.2

f17 13.07631(12) 6 607.37(6) 2.070(23) 79.6

f18 13.2350(18) 6 528.2(9) 0.132(23) 5.1

f19 13.3524(17) 6 470.7(8) 0.140(23) 5.4

Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f20 13.4726(9) 6 413.00(45) 0.256(23) 9.8

f21 14.0129(11) 6 165.8(5) 0.208(23) 8.0

f22 16.0090(11) 5 396.97(39) 0.207(23) 8.0

f23 16.1729(17) 5 342.3(6) 0.139(23) 5.3

f24 17.8499(21) 4 840.4(6) 0.114(23) 4.4

f25 18.0618(10) 4 783.57(25) 0.252(23) 9.7

f26 18.6631(19) 4 629.45(48) 0.123(23) 4.7

f27 22.5577(13) 3 830.18(22) 0.188(23) 7.2

TIC 461601525

f1 10.9313(5) 7 903.93(39) 0.593(45) 10.5

f2 11.2755(10) 7 662.6(7) 0.319(45) 5.7

f3 11.6674(12) 7 405.3(8) 0.268(45) 4.8

f4 11.7749(7) 7 337.67(41) 0.480(45) 8.5

f5 13.06875(23) 6 611.19(11) 1.382(45) 24.6

f6 14.0582(13) 6 145.9(5) 0.251(45) 4.5

f7 15.08336(25) 5 728.16(10) 1.279(45) 22.7

f8 15.8853(8) 5 438.99(29) 0.374(45) 6.6

f9 16.2271(8) 5 324.43(27) 0.381(45) 6.8

f10 16.7369(10) 5 162.24(32) 0.303(45) 5.4

f11 17.885(11) 4 830.85(30) 0.279(45) 5.0

f12 18.29871(38) 4 721.64(10) 0.835(45) 14.8

f13 18.8158(8) 4 591.87(18) 0.416(45) 7.4

f14 18.93645(44) 4 562.63(10) 0.712(45) 12.6

f15 19.3356(5) 4 468.44(12) 0.618(45) 11.0

f16 19.5556(12) 4 418.17(28) 0.258(45) 4.6

f17 20.20153(38) 4 276.9(8) 0.823(45) 14.6

f18 20.33382(17) 4 249.079(36) 1.831(45) 32.5

f19 20.41008(23) 4 233.2(5) 1.369(45) 24.3

f20 20.6096(9) 4 192.23(18) 0.350(45) 6.2

f21 21.05564(47) 4 103.41(10) 0.670(45) 11.9

f22 21.4962(11) 4 019.31(21) 0.286(45) 5.1

f23 22.3337(6) 3 868.59(10) 0.567(45) 10.1

f24 22.42878(30) 3 852.20(5) 1.037(45) 18.4

f25 22.5400(6) 3 833.18(11) 0.490(45) 8.7

f26 22.6231(9) 3 819.11(16) 0.333(45) 5.9

f27 22.8545(6) 3 780.43(10) 0.487(45) 8.7

f28 22.95154(43) 3 764.46(7) 0.743(45) 13.2

f29 23.1826(8) 3 726.93(14) 0.374(45) 6.6

f30 23.6548(10) 3 652.53(15) 0.324(45) 5.8

f31 23.9968(10) 3 600.49(15) 0.329(45) 5.8

f32 24.54663(42) 3 519.83(6) 0.758(45) 13.5

f33 24.6245(7) 3 508.70(10) 0.427(45) 7.6

f34 24.84702(34) 3 477.279(48) 0.927(45) 16.5
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Table 2. (continued)

Frequency Period Amplitude
ID (c/d) (s) (ppt) S/N

f35 26.76317(11) 3 228.320(14) 2.785(45) 49.5

TIC 1972314711

� 4.36320(7) 19 802.0(0.3) 3.48(48) 6.1

2 · � 8.72640 9 901 30.78(48) 54.0

4 · � 17.45280 4 950.5 5.54(48) 9.7

To identify potential �ν, we applied the K–S test follow-
ing a progressive signal-to-noise (S/N) filtering approach: first
considering all detected frequencies, then narrowing to those with
S/N ≥ 8.5. The results are shown in Figure 4. One of the most
prominent troughs in the K–S test appears at 3.74 c/d, suggesting
a possible regular spacing among the pulsation frequencies.

Assuming that this spacing represents the large frequency spac-
ing, we applied the�ν ∝ √

ρ̄ scaling relation to estimate the mean
stellar density. This yielded a value of ρ̄ = 0.2084 (38) g cm−3.
Using this density value and the Gaia DR3 surface gravity value, we
derived a stellar mass of 0.318 (48) M�. This mass value falls well
below the expected range of 1.5–2.5 M� for δ Sct stars, indicating
that the 3.74 c/d spacing is unlikely to correspond to the large fre-
quency spacing. Alternatively, since the mass depends on surface
gravity cubed in Equation (6), an inaccurate Gaia surface gravity
estimate could result in a mass determination outside the expected
range. Therefore, if log (g/textcm s−2) is increased from the Gaia
value 3.719 to 3.95, the resulting mass estimate is 1.57 M�, falling
within the expected range. Since it is only an arbitrary adjustment,
we provide no uncertainty for this mass estimate.

TIC 40171580 was identified as a short-timescale variable star by
the Gaia Collaboration et al. (2023). Although no spectral classifi-
cation has been reported, the Teff and log g values from Gaia DR3
seen in Table 2 fall within the expected range for A/F type stars.
We report results only for the TESS Sectors 40–41 combined data.
An amplitude spectrum is shown in the third panel from the top of
Figure 5.We detected nine frequencies and we list them in Table 2.
The frequencies and the spectral type make a δ Sct classification
consistent with the observed properties.

TIC 40869093 was identified as an eclipsing binary by Chen et al.
(2020). We report results only for the TESS Sectors 40–41 com-
bined data. An amplitude spectrum is shown in the fourth panel
from the top of Figure 5. We detected four frequencies, with three
of them being multiples of the lowest frequency, leading us to
favour a binary origin for the variability and not pulsations. In this
case, the orbital period is 0.2520(10) d and we do not consider the
star to be a pulsating variable.

TIC 48434987 was not known to be a variable star before the
TESS mission. Houk & Swift (1999) classified the star as A2IV/V,
and based on spectrograms from the SAAO observations, we
confirmed the A2 spectral type (top panel of Figure 2). We
report results only for the TESS Sector 50–51 combined data.
We detected 70 significant frequencies and we show an amplitude
spectrum in the third panel from the bottom of Figure 5, and we
list the frequencies in Table 2. Given the spectral type, along with
the detected frequencies, a δ Sct classification is consistent with the
observed properties.
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Figure 2. SAAO spectra of the stars analysed in this work. Spectral types derived in this
work are given below the TIC designations.

To identify potential �ν, we applied the K–S test following a
progressive signal-to-noise (S/N) filtering approach: first consid-
ering all detected frequencies, then narrowing to those with S/N
≥ 12. The results are shown in Figure 4. We can see two promi-
nent troughs with a narrow one at 2.3 c/d, and a wider one at
6.6 c/d. We applied the �ν ∝ √

ρ̄ scaling relation using those two
spacing values to estimate the mean stellar density. This yielded
a value of 0.0773 (10) and 0.664 (27) g cm−3. Using this den-
sity value and the Gaia DR3 surface gravity values, we derived a
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stellar mass of 8.6 (1.0) and 0.117 (23) M�, for the 2.3 and 6.6
c/d spacings, respectively. Both mass estimates are outside the
expected range of 1.5–2.5 M� for δ Sct stars, indicating that either
spacing is unlikely to correspond to the large frequency spacing.
Alternatively, if log (g/cm s−2) is reduced from the Gaia value
3.91–3.7 or increased to 4.3, the resulting mass estimate is 2.04
or 1.74 M�, respectively, for the 2.3 and 6.6 c/d troughs, falling
within the expected range.

TIC 51026945was classified as an A3 star by Rydstrom (1978), and
was not known to be a variable star prior to the TESS mission. We
report results only for the TESS Sectors 58–59 combined data set.
A total of twelve significant frequencies were detected: eight in the
high-frequency region and four in the low-frequency region. An
amplitude spectrum is shown in the second panel from the bottom
of Figure 5. We list the detected frequencies in Table 2. Given the
spectral type and the observed frequencies, a δ Sct/γ Dor hybrid
classification is consistent with the observed properties.

TIC 62774721 was flagged as a variable star by the Collaboration
et al. (2023), however no specific type of variability and no spectral
classification have been reported. The Teff and log g values from
Gaia DR3 listed in Table 1 fall within the expected range for A type
stars. We report results for the TESS Sector 15 data. We detected
68 significant frequencies, with 67 in the higher-frequency region
and one in the lower frequency region. We show an amplitude
spectrum in the bottom panel of Figure 5 and list the detected
frequencies in Table 2. Given the spectral type and detected fre-
quencies, a δ Sct/γDor hybrid candidate classification is consistent
with the observed properties.

While searching for rotationally split multiplets, we only found
two candidate multiplets. An asymmetric triplet f2, f3, and f4 with
an average frequency splitting of 0.2623(43) c/d, and f6 and f7
with a frequency splitting of 0.34405(22) c/d. These splittings cor-
respond to rotation periods of Prot = 3.813(6) and 2.907(19) d,
respectively.

TIC 67741056 was identified as a spectroscopic binary by Gaia
Collaboration et al. (2023) and classified as an F-type star by
Cannon & Pickering (1918, 1993). It was not known to be a pulsat-
ing star before the TESS mission. We report results for the TESS
Sectors 50–51 combined data. We detected 73 significant frequen-
cies, with 70 in the higher-frequency region and three in the lower
frequency region. An amplitude spectrum is shown in the top
panel of Figure 6, and we list the frequencies in Table 2. Given
the spectral type and detected frequencies, a δ Sct/γ Dor hybrid
of the pulsator component in this binary system is consistent with
the observed properties.

TIC 92645051was not known to be variable prior to the TESSmis-
sion and was classified as an A0-type by Nesterov et al. (1995) and
Cruzalèbes et al. (2019). We report results for the TESS Sectors
54–55 combined data.We detected 46 significant frequencies, with
41 in the higher-frequency region and five in the lower frequency
region. An amplitude spectrum is shown in the second panel from
the top of Figure 6. Given the spectral type and the detected
frequencies, a δ Sct/γ Dor hybrid classification is consistent with
the observed properties.

TIC 99681245 was not known to be a variable star prior to the
TESS mission. We report results for the TESS Sectors 33 and
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Figure 3. Same as Figure 2 for five different stars. The top two panels show spectra of
the same star with differing spectral classifications. (Note, for example, the stronger G
band (near 4 300 Å) in the lower panel.

34 combined data. Although no spectral classification has been
reported, the Teff and log g values from Gaia DR3 seen in Table 1
indicate an A/F spectral classification. A spectrogram from the
SAAO campaign indicates an A5 spectral type and is shown in
the second panel from the top of Figure 2. We detected 31 signif-
icant frequencies. An amplitude spectrum is shown in the third
panel from the top of Figure 6, and we list the frequencies in
Table 2. Given the spectral type and the detected frequencies, a
δ Sct classification is consistent with the observed properties.
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Figure 4. K–S tests of stars with prominent troughs flagged. These are discussed for individual stars in Section 5.

To identify potential large frequency spacings (�ν), we applied
the K–S test using all available frequencies within the data set.
Filtering was applied with no trends found within those K–S Tests.
The results are shown in Figure 4. We can see two prominent
troughs with a trough at 2.08 c/d and a wider trough at 2.7 c/d.
We considered both observed spacings for the mass derivation.

We applied the �ν ∝ √
ρ̄ scaling relation to estimate the mean

stellar density. For the trough at 2.08 c/d, this yielded a mean
density of ρ̄ = 0.06297(33) g cm−3. For the trough at 2.7 c/d, the
corresponding value was ρ̄ = 0.107(6) g cm−3. Using these derived
mean densities and the Gaia DR3 surface gravity values, we esti-
mated stellar masses of 10.5(8) and 3.72(8)M�, respectively. These
masses are well above the expected range of 1.5–2.5 M� for δ

Sct stars, indicating that both spacings are unlikely to correspond
to the large frequency spacing. Alternatively, if log (g/cm s−2) is
reduced from the Gaia value 3.882 to 3.6 or 3.8, the resulting mass
estimate is 1.54 or 2.11 M�, respectively, for the 2.08 and 2.7c/d
troughs, falling within the expected range.

TIC 126209897 was not known to be a variable star prior to the
TESS mission. We report results for the TESS Sector 61 data set.
We detected nine significant frequencies. An amplitude spectrum
is shown in the fourth panel from the top of Figure 6, and we
list the frequencies in Table 1. A spectrogram from the SAAO

campaign indicates an A8 spectral type and is shown in the third
panel from the top of Figure 2. Given the spectral type and the
detected frequencies a δ Sct classification is consistent with the
observed properties.

TIC 140818897 was flagged as a variable star by the Gaia
Collaboration et al. (2023 but no specific type of variability has
been reported. We give results for the TESS Sector 61 data where
we detected five significant frequencies, with three in the higher-
frequency region and two in the lower frequency region. An
amplitude spectrum is shown in the third panel from the bottom
of Figure 6, and we list the frequencies in Table 2. A spectrogram
from the SAAO campaign indicates an A0 spectral type and is
shown in the third panel from the bottom of Figure 2. Given the
spectral type and the detected frequencies, a δ Sct/γ Dor hybrid
classification is consistent with the observed properties.

TIC 145812196 was flagged as a variable star by the Gaia
Collaboration et al. (2023). No specific type of variability was
reported and there is no available spectroscopic data for this star
within the Gaia catalogue. A spectrogram from the SAAO cam-
paign indicates an A8 spectral type based on the K line and the
G band, but as early as A5 based on the metal content. The spec-
trum is shown in the third panel from the bottom of Figure 2.
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Figure 5. Close-ups of the amplitude spectra of stars analysed in this work.

We report results for the TESS Sector 38 data; we detected 12
significant frequencies, with eight in the higher-frequency region
and four in the lower frequency region. An amplitude spectrum is
shown in the second panel from the bottom of Figure 6, and we list
the frequencies in Table 2. Given the spectral type and the detected
frequencies, a δ Sct/γ Dor hybrid classification is consistent with
the observed properties.

TIC 155018386 was not known to be a variable star prior to the
TESS mission. We report results for the TESS Sectors 44–45 com-
bined data. Although no spectral classification has been reported,
the Teff and log g values from Gaia DR3 seen in Table 1 indicate
an A/F spectral type. We detected 12 significant frequencies. The
amplitude spectrum is shown in the bottom panel in Figure 6,
and we list the frequencies in Table 2. Spectrograms from the
SAAO campaign indicate an A5 spectral type and are shown in
the bottom panel of Figure 2. Given the spectral type and detected
frequencies, a δ Sct classification is consistent with the observed
properties.

TIC 166983732 was flagged as a variable star by the Gaia
Collaboration et al. (2023) but no specific type of variability was
reported. We give results for the TESS Sector 33 data. Although
no spectral classification has been reported, the Teff and log g
values from Gaia DR3 seen in Table 1 indicate an A/F spec-
tral classification. We detected 14 significant frequencies which
are listed in Table 2. The amplitude spectrum is shown in the
top panel of Figure 7. Given the spectral type and detected fre-
quencies, a δ Sct classification is consistent with the observed
properties.

A frequency spacing of 1.69 c/d was found using the K–S test
shown in Figure 4. We applied the �ν ∝ √

ρ̄ scaling relation to
estimate the mean stellar density which gave a value of ρ̄ = 0.0412
(6) g cm−3. Using this density and the Gaia DR3 surface gravity
values, we derived a stellar mass of 46.1 (5.2) M�. This is well
above the expected range of 1.5–2.5 M� for δ Sct stars, indicat-
ing that the 1.69 c/d spacing is unlikely to correspond to the large
frequency spacing. Alternatively, if log (g/cm s−2) is reduced from
the Gaia value 3.97 to 3.5, the resulting mass estimate is 1.8 M�,
falling within the expected range.

TIC 166983790 was not known to be a variable star prior to
the TESS mission. Although no spectral classification has been
reported, the Teff and log g values from Gaia DR3 seen in Table 1
indicate an A/F spectral classification. We report results for the
TESS Sector 33 data from which we detected 14 significant fre-
quencies. The amplitude spectrum is shown in the second panel
from the top of Figure 7, and we list the frequencies in Table 2.
Given the spectral type and detected frequencies, a δ Sct/γ Dor
hybrid classification is consistent with the observed properties.

TIC 184420457 was identified as a short-timescale variable star by
the Gaia Collaboration et al. (2023) and we report results for the
TESS Sectors 54–55 combined data. Although no spectral classifi-
cation has been reported, the Teff and log g values from Gaia DR3
seen in Table 1 indicate an A/F spectral classification. We detected
12 significant frequencies. The amplitude spectrum is shown in the
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Figure 6. Same as in Figure 5 but for another seven stars. Figure 7. Same as in Figure 5 but for another seven stars.
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third panel from the top of Figure 7, and we list the frequencies in
Table 2. Given the spectral type and detected frequencies, a δ Sct
classification is consistent with the observed properties.

TIC 210196124 was not known to be a variable star prior to the
TESS mission and we report results for the TESS Sector 55 data.
Although no spectral classification has been reported, the Teff and
log g values from Gaia DR3 seen in Table 1 indicate an A/F spec-
tral classification. We detected nine significant frequencies, with
eight in the higher-frequency region and one in the lower fre-
quency region. We show an amplitude spectrum in the fourth
panel from the top of Figure 7, and we list the frequencies in
Table 2. Based on the spectral type and detected frequencies, a
δ Sct/γ Dor hybrid candidate classification is consistent with the
observed properties.

TIC 214116117 was not known to be a variable star prior to the
TESS mission. There are no atmospheric parameters available for
this star within the Gaia catalogue, and we found no other sources
of spectroscopic data. We report results for the TESS Sectors
40–41 combined data. We detected 18 significant frequencies and
an amplitude spectrum is shown in the third panel from the bot-
tom of Figure 7. We list the frequencies in Table 2. If the spectral
type is confirmed to be late A or early F, a δ Sct classification is
consistent with current photometric data.

TIC 233683339 was not known to be a variable star prior to the
TESSmission.We report results for TESS Sectors 56–60 combined
data. Although no spectral classification has been reported, the Teff
and log g values from Gaia DR3 seen in Table 1 indicate an A/F
spectral classification. We detected 33 frequencies and the ampli-
tude spectrum is shown in the second panel from the bottom of
Figure 7, with the detected frequencies listed in Table 2. Based on
the spectral type and detected frequencies, a γ Dor classification is
consistent with the observed properties.

TIC 262753655 was found to be a variable star by the Gaia
Collaboration et al. (2023) but no specific type of variability was
reported. There are no atmospheric parameters available for this
star within the Gaia catalogue, and we found no other sources of
spectroscopic data. We report results for the TESS Sectors 44–46
combined data in which we detected 90 significant frequencies. An
amplitude spectrum is shown in the bottom panel of Figure 7, and
we list the frequencies in Table 2. If the spectral type is confirmed
to be late A or early F, a δ Sct/γ Dor hybrid candidate classification
is consistent with current photometric data.

While searching for rotationally split multiplets, we found a
candidate quintuplet, i.e. f10, f11, f12, and f13, with a missing cen-
tral component. We derived an average splitting of 0.16903(12)
c/d corresponding to a rotation period of Prot = 5.9160(41) d.

TIC 263291583 was flagged as a variable star by the Gaia
Collaboration et al. (2023), however no specific type of variabil-
ity was reported. We report results for the TESS Sector 33 data.
Although no spectral classification has been reported, the Teff
and log g values from Gaia DR3 seen in Table 1 indicate an A/F
spectral classification. We detected 14 significant frequencies; an
amplitude spectrum is shown in the top panel of Figure 8, and we
list the frequencies in Table 2. Given the spectral type and detected
frequencies, a δ Sct classification is consistent with the observed
properties.

TIC 264026826 was classified as F0-type by Cruzalèbes et al.
(2019), while (Mason et al. 2001) listed the star as a double or
multiple system. It was not known to be a pulsating star before
the TESS mission. We report results for the TESS Sectors 58–60
combined data in which we detected 58 significant frequencies.
We show an amplitude spectrum in the second panel from the top
of Figure 8, and we list the frequencies in Table 2. Given the spec-
tral type, along with the detected frequencies, a δ Sct/γ Dor hybrid
classification of the pulsator component(s) in this binary system is
consistent with the observed properties.

TIC 281539086 was flagged as a variable star by the Gaia
Collaboration et al. (2023) but no specific type of variability was
reported. We give results for the TESS Sector 33 data in which
we detected eight significant frequencies. An amplitude spectrum
is shown in the third panel from the top of Figure 8, and we list
the frequencies in Table 2. Ground-based spectra from the SAAO
campaign indicate either an F0 spectral type (based on the weak
G band, top panel of Figure 2) or F5 (based on the much stronger
G band seen in the second panel from the top of Figure 2). Given
the spectral type and detected frequencies a δ Sct classification is
consistent with the observed properties.

TIC 285540817 was flagged as a variable star by the Gaia
Collaboration et al. (2023) but no specific type of variability was
reported. We give results for the TESS Sector 33 data. Although
no spectral classification has been reported, the Teff and log g
values fromGaia DR3 seen in Table 1 indicate an A/F spectral clas-
sification. We detected 28 significant frequencies. An amplitude
spectrum is shown in the fourth panel from the top of Figure 8,
and we list the frequencies in Table 2. Given the spectral type and
the detected frequencies a δ Sct classification is consistent with the
observed properties.

TIC 287959218 was not known to be a variable star prior to the
TESS mission. Cruzalèbes et al. (2019) classified the star as A9V.
We report results for the TESS Sector 33 data. We detected 27 sig-
nificant frequencies, with 20 in the higher-frequency region and
seven in the lower frequency region. An amplitude spectrum is
shown in the third panel from the bottom of Figure 8, and we list
the frequencies in Table 2. A spectrum from the SAAO campaign
indicated a type F0 from the appearance of the G band, about A5
from the K line, and somewhere in between for the metals, hence
our type A5-F0 (Table 1), which is shown in third panel from
the top of Figure 2. Given the spectral type and the detected fre-
quencies a δ Sct/γ Dor hybrid classification is consistent with the
observed properties.

TIC 289531891 was not known to be a variable star prior to the
TESS mission. It was classified as A5-type by Cruzalèbes et al.
(2019) and we report results for the TESS Sectors 53 and 54
combined data. We detected 43 significant frequencies. An ampli-
tude spectrum is shown in the second panel from the bottom of
Figure 8 and we list the frequencies in Table 2. Given the spectral
type, along with the detected frequencies a δ Sct classification is
consistent with the observed properties.

To identify �ν, we applied the K–S test using all available
frequencies. Filtering was applied, however no clear trends were
observed in the filtered results. The outcome of the test is shown
in Figure 4, where we observe a prominent trough at 1.95 c/d.
We applied the �ν ∝ √

ρ̄ scaling relation to estimate the mean
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Figure 8. Same as in Figure 5 but for another seven stars.

stellar density. This yielded ρ̄ = 0.05520 (43) g cm−3. Using this
density and the Gaia DR3 surface gravity values, we derived a stel-
lar mass of 8.0 (6) M� – well above the expected range of 1.5–2.5
M� for δ Sct stars, indicating that the 1.95 c/d spacing is unlikely
to correspond to the true large frequency spacing. Alternatively,
if log (g/cm s−2) is reduced from the Gaia value 3.802 to 3.6, the
resulting mass estimate is 2 M�, within the expected range.

While searching for rotationally split multiplets, we identi-
fied one candidate triplet formed by f32, f33 and f34, with an
average splitting of frequency splitting of 0.36379(30) c/d. The
corresponding average rotational period is Prot = 2.7488(22) d.

TIC 309034228 was not known to be a variable star prior to the
TESS mission. We report results for the TESS Sector 64 and 65
combined data where we detected seven significant frequencies.
An amplitude spectrum is shown in the bottom panel of Figure 8,
and we list the frequencies in Table 2. A spectrogram from the
SAAO campaign indicates a type A8-A9 from the K line and about
F0-F1 from the G band, hence our type A8-F0 (Table 1), which
is shown in the third panel from the bottom of Figure 3. Given
the spectral type and detected frequencies, a δ Sct classification is
consistent with current photometric data.

TIC 318720437 was not known to be a variable star prior to the
TESS mission. We report results for the TESS Sector 65 data
in which we detected 22 significant frequencies. An amplitude
spectrum is shown in the top panel of Figure 9, and we list the
frequencies in Table 2. A spectrogram from the SAAO campaign
indicates an A2 spectral type and is shown in the second panel
from the bottom of Figure 3. Given the spectral type and the
detected frequencies a δ Sct classification is consistent with current
photometric data.

TIC 365496236 was not known to be a variable star prior to the
TESS mission. There are no atmospheric parameters available for
this star within the Gaia catalogue, and we found no other sources
of spectroscopic data. We report results for the TESS Sector 56
data in which we detected 11 significant frequencies. An amplitude
spectrum is shown in the second panel from the top of Figure 9,
and we list the frequencies in Table 2. If the spectral type is con-
firmed to be late A or early F, a δ Sct classification is consistent with
current photometric data.

TIC 396013343 was flagged as a variable star by the Gaia
Collaboration et al. (2023) but no specific type of variability was
noted. Although no spectral classification has been reported, the
Teff and log g values from Gaia DR3 seen in Table 1 indicate an
A/F spectral classification.We report results for the TESS Sector 52
data.We detected 31 significant frequencies, with 16 in the higher-
frequency region and 15 in the lower frequency region. We show
an amplitude spectrum in the third panel from the top of Figure 9,
and we list the frequencies in Table 2. Given the spectral type
and the detected frequencies, a δ Sct/γ Dor hybrid classification
is consistent with the observed properties.

TIC 399171933 was flagged as a variable star by the Gaia
Collaboration et al. (2023) but no specific type of variability was
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Figure 9. Same as in Figure 5 but for another seven stars.

noted. We give results for the TESS Sector 55 data. Although no
spectral classification has been reported, the Teff and log g values
from Gaia DR3 seen in Table 1 indicate an A/F spectral classi-
fication. We detected four significant frequencies; an amplitude
spectrum is shown in the fourth panel from the top of Figure 9,
and we list the frequencies in Table 2. Given the spectral type and
the detected frequencies a δ Sct classification is consistent with the
observed properties.

TIC 407425104 was flagged as a variable star by the Gaia
Collaboration et al. (2023) but no specific type of variability was
noted. There are no atmospheric parameters available for this
star within the Gaia catalogue, and we found no other sources
of spectroscopic data. We report results for the TESS Sector 52
data in which we detected 41 significant frequencies, with 40
in the higher-frequency region and one in the lower frequency
region. An amplitude spectrum is shown in the third panel from
the bottom of Figure 9, and we list the frequencies in Table 2.
If the spectral type is confirmed to be late A or early F, a δ

Sct/γ Dor hybrid candidate would appear consistent with current
photometric data.

TIC 417677656 was flagged as a variable star by the Gaia
Collaboration et al. (2023), while it was classified as a pulsat-
ing variable with a spectral type of F0III by Frasca et al. (2016).
We report results for the TESS Sector 54–56 combined data.
We detected 66 significant frequencies, with 64 in the higher-
frequency and two in the lower frequency regions, with the latter
to be likely a signature of binarity. The amplitude spectrum is
shown in the second panel from the bottom in Figure 9, and we list
the frequencies in Table 2. Given the spectral type and the detected
frequencies a δ Sct classification is consistent with the observed
properties.

TIC 421817857 was not known to be a variable star prior to
the TESS mission. Although no spectral classification has been
reported, the Teff and log g values from Gaia DR3 seen in Table 1
indicate an A/F spectral classification.We give results for the TESS
Sector 52 data. We detected 14 significant frequencies, with two of
them to be probably a signature of binarity.We show an amplitude
spectrum in the bottom panel of Figure 9, and we list the frequen-
cies in Table 2. Given the spectral type and the detected frequencies
a δ Sct classification is consistent with the observed properties.

TIC 425291950 was identified as a short-timescale, main sequence
pulsator by the Gaia Collaboration et al. (2023). Although no spec-
tral classification has been reported, the Teff and log g values from
Gaia DR3 seen in Table 1 indicate an A/F spectral classification.
We report results for the TESS Sector 54 data. We detected 19 sig-
nificant frequencies, with 17 in the higher-frequency region and
two in the lower frequency region. We show an amplitude spec-
trum in the top panel of Figure 10, and we list the frequencies
in Table 2. Given the spectral type and the detected frequencies
a δ Sct/γ Dor hybrid classification is consistent with the observed
properties.

TIC 425819615 was classified A5V by Houk (1978) and is listed as
a double or multiple star system in the catalogue of Components
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of Double & Multiple stars (Wilson 1982). It was not known to be
a pulsating star before the TESS mission. We report results for the
TESS Sector 27 data. We detected 36 significant frequencies, with
31 in the higher-frequency region and five in the lower frequency
region. We show an amplitude spectrum in the second panel from
the top of Figure 10, and we list the frequencies in Table 2. Given
the spectral type and the detected frequencies a δ Sct/γ Dor hybrid
classification is consistent with the observed properties.

Figure 4 shows the K–S test results. There is a trough at 5.8 c/d
and twice that spacing. Since there is no Gaia DR3 data available
for this star, including Teff and log g, we were unable to derive a
mass estimate for this pulsator.

While searching for rotationally split multiplets we found a
doublet, formed by f12 and f13 with a splitting of 1.222(8) c/d. This
corresponds to a rotation period of approximately 0.819(5) d.

TIC 428055283 was flagged as a variable star by the Gaia
Collaboration et al. (2023) and has a reported spectral type of
A2 (Cannon & Pickering 1918, 1993). We report results for the
TESS Sector 68 data in which we detected 90 significant frequen-
cies, with 83 in the higher-frequency region and six in the lower
frequency region. We show an amplitude spectrum in the third
panel from the top of Figure 10, and list the frequencies in Table 2.
Given the spectral type and the detected frequencies a δ Sct/γ Dor
hybrid classification is consistent with the observed properties. A
candidate multiplet was found at f14, f15 and f16, with an average
frequency splitting of 0.3226(25) c/d, corresponding to a rotation
period of 3.0992(25) d, which suggests the star could be amoderate
to rapid rotator.

To identify �ν, we applied the K–S test using all available fre-
quencies. Filtering was applied, but no clear trends were observed
in the filtered results. The outcome of the test is shown in Figure 4,
where we observe a prominent trough at 1.71 c/d. We applied the
�ν ∝ √

ρ̄ scaling relation to estimate a mean stellar density of
ρ̄ = 0.0422 (6) g cm−3. With this density and the Gaia DR3 sur-
face gravity values, we derived a stellar mass of 8.28 (30) M�, well
above the expected range of 1.5–2.5 M� for δ Sct stars, indicating
that the 1.71 c/d spacing is unlikely to correspond to the true large
frequency spacing. Alternatively, if log (g/cm s−2) is reduced from
the Gaia value 3.728 to 3.5, the resulting mass estimate is 1.71 M�,
falling within the expected range.

TIC 445028229 was flagged as a variable star by the Gaia
Collaboration et al. (2023) but no specific type of variability was
listed.We report results for the TESS Sector 60 data. An amplitude
spectrum is shown in the fourth panel from the top of Figure 10,
and we list the frequencies in Table 2. We detected four frequen-
cies, with three of them being multiples of the lowest frequency
leading us to favour a binary origin for the variability and not
pulsations. The orbital period is 0.3274118(8) d and we do not
consider this star to be a pulsating variable.

TIC 456643058 was reported as an eclipsing binary by the Gaia
Collaboration et al. (2023). We report results for the TESS Sector
55 data. An amplitude spectrum is shown in the fourth panel from
the bottom of Figure 10, and we list the frequencies in Table 2.
We detected four frequencies, with three of them being multiples
of the lowest frequency leading us to favour a binary origin for the
variability and not pulsations. The orbital period is 0.3009210(14))
days and we do not consider this star to be a pulsating
variable. Figure 10. Same as in Figure 5 but for another eight stars.
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TIC 458334907 was not known to be a variable star prior to the
TESS mission. We report results for the TESS Sector 63–64 com-
bined data. We detected 27 significant frequencies, with 26 in the
higher-frequency region and one in the lower frequency region.
An amplitude spectrum is shown in the third panel from the
bottom of Figure 6, and we list the frequencies in Table 2. A spec-
trogram from the SAAO campaign indicates an F1 spectral type
and is shown in the bottom panel of Figure 3. Given the spec-
tral type and detected frequencies δ Sct/γ Dor hybrid candidate
classification is consistent with the observed properties.

TIC 461601525 was not known to be a variable star prior to the
TESS mission. Rain, Ahumada, & Carraro (2021) classified it as a
blue straggler. We report results for the TESS Sector 18, 19 and
20 combined data. An amplitude spectrum is shown in the second
panel from the bottom of Figure 8, and we list the frequencies in
Table 2. Blue stragglers are known to exhibit δ Sct-like pulsations,
particularly in the form of metal-poor δ Sct stars or SX Phoenicis
variables (McNamara 2011). The detection of 34 significant fre-
quencies combined with the blue straggler classification, supports
a δ Sct classification.

Figure 4 shows the K–S test results where the most significant
frequency spacing, was determined to be 2.25 c/d. We applied the
�ν ∝ √

ρ̄ scaling relation to estimate a mean stellar density of
ρ̄ = 0.07391(16) g cm−3. With this and the Gaia DR3 surface grav-
ity value, we derived a stellar mass of 8.3 (1.1) M�, well above the
expected range of 1.5–2.5 M� for δ Sct stars, indicating that the
2.25 c/d spacing is unlikely to correspond to the true large fre-
quency spacing. Alternatively, if log (g/cm s−2) is reduced from
the Gaia value 3.891 to 3.7 or 3.65, the resulting mass estimate is
2.23 or 1.58 M� – within the expected range.

TIC 1972314711 was flagged as a variable star by the Gaia
Collaboration et al. (2023) but no specific type of variability was
listed.We report results for the TESS Sector 55–56 combined data.
The amplitude spectrum is shown in the bottom panel of Figure 8,
and we list the frequencies in Table 2. We detected three frequen-
cies, with two of them being multiples of the lowest frequency
leading us to favour a binary origin for the variability and not pul-
sations. The orbital period is 0.2219190 d and we do not consider
this star to be a pulsating variable.

6. Summary

We have presented results of our analysis of TESS data of variable
stars that have atmospheric parameters consistent with A/F spec-
tral type. Not many of these stars were observed with TESS the
short cadence and USCmodes and we found them serendipitously
while searching for pulsating compact stars. Since the pulsation
frequencies from the gravity mode region of hot subdwarfs over-
laps with the pressure mode region of δ Scuti stars, the photometry
alone does not unequivocally distinguish between these objects.
So stars without spectral classification and showing pulsations
in that overlap region were targeted for spectroscopy to remove
main sequence pulsators from the compact star programme. Thus,
they were a by-product of our main project but, given a signif-
icant number of them, we have reported them here along with
additional analysis suitable for those pulsators.

The stars in our sample were researched for any indication of
their spectral types. We used Gaia Teff and log (g/cm s−2), spectral

types reported by previous studies, or collected ground-based
spectroscopy from SAAO. Altogether, we found 43 variable main
sequence stars, with only four showing signatures of a binary vari-
ation, whereas the majority are pulsators of either δ Scuti and/or γ

Doradus type.
None of the stars was known to be variable prior to the

TESS mission, so they were typically not observed at the shorter
cadences. The light curves were extracted from Full Frame Images
either by the TESS pipeline or using our custom software that is
capable of producing light curves from individual pixels. We ran
Fourier analyses to detect significant frequencies followed by a
search for sequences of equally spaced frequencies (known as small
and large separations) and rotationally split modes. We provided
prewhitening solutions for all stars. The discussion of our find-
ings of frequency separations and split modes is limited only to
those cases that showed some prominent behaviour. Possible fre-
quency separations were tested by means of the K–S test, followed
by additional analysis to derive masses of the stars to confirm the
validity of the separations. None of the discussed cases is certain
enough to be considered a confirmed case, due to unreliable esti-
mates of masses of those stars. However, we showed that a change
of around 0.2 in log (g/cm s−2) brings the estimated mass into the
right range.

Similarly, the search for rotationally induced modes resulted
in sporadic frequencies, mostly doublets, that do not produce any
convincing cases, so do not confirm detection of rotation. A lack
of confirmed cases in both frequency separations and split modes
is not unexpected. Notwithstanding the rich frequency spectra of
many of the analysed stars, it is commonly known that A/F pul-
sators do not show prominent features indicative of the rotation
or well organised frequency patterns.

We hope that our report will trigger TESS short cadence obser-
vations of these stars over a longer data span, potentially leading
to detection of lower amplitude modes, which would complete
the picture of frequency separations and split modes, allowing for
convinced detection of masses and rotation of A/F pulsators.
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