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Abstract
Following our study of five δ Scuti variable
stars recently observed with the Transiting
Exo-planet Survey Satellite (TESS), we
continue the analysis of the amplitude
variability in HD30362. Relying on the
results of automatic preliminary analysis
carried out with the help of TESS-AP
procedure we performed a thorough
analysis of its light curve observed by TESS
over 3 years employing the code
Period04. We found up to 70 frequencies
with significant amplitudes having signal-
to-noise ratio more than four in the
spectral range from 5 d−1 to 35 d−1 and
derived the large frequency separation.
Considering the detected pulsation
properties of HD30362 we confirm its
classification as a delta Scuti variable. Our
analysis shows that pulsation amplitude
detected at the frequency ν= 20.786 d−1

varies significantly over the three years of
TESS observations. Having found a
substantial number of detected
frequencies with significant amplitudes,
we consider HD30362 as a suitable target
for asteroseismic research that may lead
to a detailed modeling of its internal
structure.

The light curves of HD30362 were
downloaded from the Mikulski Archive
for Space Telescopes (MAST). The flux
measurements taken at different
Barycentric Julian Dates (BJD) were
transformed to units of stellar
magnitude and normalized to a mean
of zero. Significant photometric
variability of HD30362 was
preliminarily detected with the help of
the TESS-AP automatic procedure
(Khalack et. 2019, 2020) that has
analysed all the TESS photometric data
available for this star (Ricker et all.
2015). Then, we used the code
Period04 (Lenz & Breger 2005) to
analyse these data manually to find all
frequencies with significant amplitudes
(with signal-to-noise ration SNR>4)
using the pre-whitening method.

The error-bars for the frequency,
amplitude and phase of each detected
signal have been calculated using the
least square method and the Monte
Carlo simulations.

From the analysis of photometric data
of HD30362 obtained by TESS during
the cycles 1 and 3 we have derived the
same dominant frequencies and the
same large frequency separation
∆v=3.512 d-1 (see Fig. 1, 2, 4, 5).

The frequencies detected in HD 30362
and the measured fundamental
parameters correspond to δ Scuti type
pulsations. With the dominant
frequencies well above 15 d-1 this star
can be assumed to be on the main
sequence.

The frequency v=20.786 d-1 with the
highest amplitude remains the same
over 3 years considering the estimation
error-bars. Nevertheless, its amplitude
is variable in time.

While the amplitude at frequency
v=20.786 d-1 tends to decrease during
the 1st cycle of observations with TESS,
there is no trend with a 3 σ significance
in the 3rd cycle (see Figs. 3, 6).
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HD30362 (TIC 220411786) was observed by TESS in 13 sectors during the
cycle 1 and analyzed in 2019. This star shows pulsations at frequencies in the
spectral domain from 5 to 35 d-1 (see Figs. 1, 2). The two signals with the
highest amplitudes ν=19.18 d-1 and 20.79 d-1 show amplitude variability in HD
30362 .

Fig. 1 Discrete Fourier Transform (DFT) of HD30362’s light curve obtained by TESS during the cycle 1. Vertical lines 

mark the position of derived frequencies and their amplitudes for the significant signals.

HD30362 was also observed by TESS in 13 sectors during the cycle 3. Our final
results show that HD30362 pulsates in the same frequency domain as before
(see Figs. 1, 2).

Fig. 2 Same as Fig. 1, but DFT was calculated for the light curve of HD30362 obtained by TESS during the cycle 3. 

Based on the analysis of the relative position of 49 derived frequencies (cycle
1 data), the large frequency separation is around ∆v=3.512 d-1 (see Fig. 3).

Fig. 3. The echelle diagram plotted using the inferred large frequency separation of ∆v=3.512 d-1 (cycle 1).

Based on the analysis of 70 detected frequencies (cycle 3 data), we derived 
the same large frequency separation producing a similar picture in the echelle 
diagram compared to the cycle 1 data (see Figs. 3, 4).

Fig. 4 Same as Fig. 3, but for the frequencies shown at the Fig. 2

Although the frequency of the highest amplitude has not changed much, the 
amplitude variability shows different behavior (see Figs. 5 and 6).

Fig. 5 Amplitude variability detected for pulsation at the frequency ν = 20.786 d−1. 1-σ uncertainties are 
determined from the least-squares fit (cycle 1).

Fig 6. Same as Fig. 5, but for the data accumulated by TESS in 13 sectors during the cycle 3

HD 30362 is δ Scuti variable star of
spectral class A2 (Cannon & Pickering
1992). The TESS Input Catalogue (TIC)
provides the following global
parameters for this object: apparent
magnitude (in TESS band) of T=8m.28,
an effective temperature of Teff= 7587 ±
143 K, a gravity of log(g) = 3.95078 ±
0.07884, a mass of M* = 1.76 ± 0.28
Mꙩ, a radius of R*= 2.32487 ± 0.07910
Rꙩ and a luminosity of L*=16.13517 ±
0.72122 Lꙩ (Stassun et al. 2018).
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