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ABSTRACT7

We present a homogeneous catalog of global asteroseismic parameters and derived stellar parameters8

for 765 Kepler main–sequence and subgiant stars. The catalog was produced by re–analyzing all9

available Kepler DR25 short–cadence data using pySYD, an automated pipeline to extract global10

asteroseismic parameters. We find 50 new detections, seven of which are also planet candidate host11

stars. We find excellent agreement between our νmax and ∆ν measurements and literature values, with12

an average offset of 0.2± 0.4% (σ = 5%) and 0.2± 0.7% (σ = 2%), respectively. In addition, we derive13

stellar radii and masses with an average precision of 2.7% and 10.4%, respectively, and find a median14

offset of 0.4 ± 0.4% (σ = 10%) between our radii derived with asteroseismology and those from Gaia15

parallaxes. Using spectroscopic logR′HK activity measurements from Keck/HIRES, we derive the first16

amplitude scaling relation with an activity term for main–sequence and subgiant stars, which reduces17

the offset between expected and observed oscillation amplitudes from 9.3 ± 1.6% to 1.7 ± 0.9%. Our18

work is the largest and most homogeneous asteroseismic catalog of Kepler main–sequence and subgiant19

stars to date, including a total of 101 stars hosting planet candidates and 451 stars with measured20

rotation periods.21

Keywords: Asteroseismology (73) – fundamental parameters (555) – stellar oscillations (1617) –22

photometry (1234)23

1. INTRODUCTION24

Asteroseismology, the study of stellar oscillations,25

is a powerful method for constraining fundamental26

stellar properties. Advances in photometric time–series27

observations from space–based missions like CoRoT28

(Baglin et al. 2006), Kepler (Borucki et al. 2010;29

Koch et al. 2010) and NASA’s Transiting Exoplanet30

Survey Satellite (TESS, Ricker et al. 2014) have31

revolutionized asteroseismology for stars across the32

Hertzsprung–Russell (H–R) diagram. This technique33

provides valuable insight into stellar interiors including34

classification of evolutionary stages (e.g. Bedding et al.35

2011), measurement of internal rotation (e.g., Beck et al.36

2012), and detection of magnetic fields (e.g., Fuller et al.37
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2015; Cantiello et al. 2016; Stello et al. 2016; Li et al.38

2020a). Furthermore, it advances our knowledge of39

galaxy evolution (e.g., Hon et al. 2021), and enables40

precise characterization of exoplanet host stars (e.g.,41

Johnson et al. 2010; Huber et al. 2013; Lundkvist et al.42

2016).43

For solar–like oscillations, the power excess can44

be characterized through two global asteroseismic45

parameters: the frequency of maximum power (νmax)46

and the average large frequency separation (∆ν).47

Combined with scaling relations, these parameters48

provide an efficient method to derive fundamental49

stellar parameters such as mass, radius, surface gravity,50

and density. More precise stellar properties such51

as ages can be inferred through modeling individual52

frequencies (e.g., Metcalfe et al. 2010; Batalha et al.53

2011; Howell et al. 2012; Carter et al. 2012; Metcalfe54

et al. 2012; Silva Aguirre et al. 2013; Gilliland et al.55

2013; Chaplin & Miglio 2013; Silva Aguirre et al. 2015,56
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2017). However, this is often not possible for stars57

with low signal–to–noise (SNR) or short time–series58

with limited frequency resolution. Large, homogeneous59

catalogs of global asteroseismic parameters therefore60

remain a fundamental benchmark in stellar astrophysics.61

NASA’s Kepler mission observed ∼196,000 stars in62

long–cadence (29.4 minutes) mode, which is sufficient63

to sample oscillations in red giant stars (e.g., Hekker64

et al. 2011a; Huber et al. 2011; Stello et al. 2013;65

Huber et al. 2014; Mathur et al. 2016; Yu et al.66

2016). Main–sequence and subgiant stars require67

sampling in short–cadence (58.5 seconds), which was68

obtained for only ∼500 pre–selected stars during each69

observing quarter; fundamental parameters for this70

sample were provided in Chaplin et al. (2014). Since71

then, the Kepler Science Office released newly calibrated72

data with improved data processing, such as smear73

correction and aperture image extension (Thompson74

et al. 2016). Furthermore, while there have been75

additional discoveries of seismic detections in main–76

sequence and subgiant stars (e.g., White et al. 2012;77

Creevey et al. 2012; Gaulme et al. 2013; Doǧan et al.78

2013; Li et al. 2020b; Balona 2020; Mathur et al. 2022;79

Bhalotia et al. 2024), they employ different methods to80

measure global asteroseismic quantities, which can lead81

to systematic offsets in derived stellar properties across82

the H–R diagram.83

In this paper, we use a single, well–tested and open–84

source asteroseismic pipeline (pySYD, Chontos et al.85

2022), to extract global asteroseismic parameters and86

determine stellar properties for main–sequence and87

subgiant stars observed in Kepler re–calibrated short–88

cadence data. pySYD is adapted from the framework89

of the IDL–based SYD pipeline, and has been used to90

extract asteroseismic parameters for many Kepler stars91

(e.g., Huber et al. 2011; Bastien et al. 2013; Chaplin92

et al. 2014; Serenelli et al. 2017; Yu et al. 2018). We93

provide a homogeneous catalog of asteroseismic stellar94

masses, radii, and global oscillation parameters for 76595

solar–like oscillators in Kepler .96

2. DATA ANALYSIS97

2.1. Target Selection98

We started with the full list of Kepler stars observed99

in short–cadence from Mikulski Archive for Space100

Telescopes (MAST), resulting in a total of 5678 unique101

stars. We first removed stars with detected oscillations102

in long–cadence data (Yu et al. 2018) (5391 remaining),103

eclipsing binaries (Kirk et al. 2016) (4810 remaining),104

and Delta Scuti pulsators (Murphy et al. 2019) which are105

too hot to show solar–like oscillations. For the remaining106

Table 1. The Kepler Input
Catalog ID (KIC ID), source flag,
and planet flag for all 765 detections
in this catalog. The source
flag indicates the original source
of asteroseismic measurements and
the planet flag indicates whether
the star is a planet host.

KIC Source Planet Flag

1435467 1 0

1725815 2 0

2010835 3 0

2162635 0 1

2309595 1 0

... ... ...

Note—The planet flag is 1 if
the star is a planet host, and
0 otherwise. The source for
literature global asteroseismic
values refer to the following
catalogs – 0: new detection, this
work; 1: Serenelli et al. (2017); 2:
Chaplin et al. (2014); 3: Mathur
et al. (2022); 4: Balona (2020); 5:
Huber et al. (2013); 6: Lundkvist
et al. (2016); 7: Li et al. (2020a);
8: Pinsonneault et al. (2018); 9:
Lund et al. (2017); 10: Mosser
et al. (2014); 11: White et al.
(2012); 12: Chontos et al. (2019);
13: Bhalotia et al. (2024). The
full table in machine–readable
format can be found online.

4346 targets, we flagged stars that were already reported107

in previous studies to keep track of new detections in108

our sample. The following is a breakdown of previous109

asteroseismic detections:110

(i) 415 stars from Serenelli et al. (2017), but 1 was a111

binary (Kirk et al. 2016), 2 were observed in long–112

cadence (Yu et al. 2018), and 14 are exoplanet113

hosts; 398 stars remain in which to search for114

solar–like oscillations.115

(ii) 518 stars from Chaplin et al. (2014), but 407116

overlapped with S17; 111 stars remain.117

(iii) 624 stars from Mathur et al. (2022), but 524 were118

already known detections, and 3 were found to be119

binaries; 97 stars remain.120

(iv) 70 stars from Balona (2020), but 56 were already121

known detections (in Serenelli et al. (2017),122
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Figure 1. Example data for three Kepler stars with high SNR (top panels, KIC ID 4554810), moderate SNR (middle panels,
KIC ID 11673802), and low SNR (bottom panels, KIC ID 12314973). Column A: Critically sampled power density spectrum (in
units of ppm2/µHz). The blue band is centered on the pySYD’s estimated νmax value. Column B: Background corrected power
density spectrum in linear scale centered on pySYD’s estimate of νmax. Column C: Auto–correlation function of the data shown
in column B. The blue line corresponds to the expected ∆ν value given the input νmax, and the red dotted line corresponds to
the measured ∆ν using pySYD’s analysis. Column D: Échelle diagram of the background corrected power spectrum (shown in
column B) using pySYD’s measurement of ∆ν.

Chaplin et al. (2014), or Mathur et al. (2022)),123

and 1 was an eclipsing binary; 13 stars remain.124

(v) 117 exoplanet hosts from Huber et al. (2013)125

and Lundkvist et al. (2016), but 3 were not126

observed in short–cadence (KIC 4476423, 8219268,127

9088780), and 6 are binaries (KIC 2306756,128

4769799, 5652983, 6678383, 8554498, 8803882);129

108 stars remain.130

We also performed a systematic search for oscillations131

in Kepler exoplanet hosts. Of the total 3611 stars132

classified as CONFIRMED or CANDIDATE on the NASA133

Exoplanet Archive (NASA Exoplanet Archive 2024),134

766 stars were observed in short–cadence, of which135

8 targets were removed since they are classified as136

Delta Scuti pulsators or already detections in long–137

cadence data (Yu et al. 2018). In summary, we re–138

analyzed Kepler DR25 data for 4346 stars, of which 758139

were confirmed or candidate exoplanet hosts. Table 2140

provides a breakdown of the number of targets analyzed141

from each source catalog.142

2.2. Data Preparation143

Before running our analysis, we prepared all light144

curves using the following steps:145

(i) We downloaded Pre–Search Data Conditioning146

Simple Aperture Photometry (PDCSAP)147

from MAST using lightkurve (Lightkurve148

Collaboration et al. 2018) with good quality149

flags (SAP QUALITY=0). All available Kepler150

quarters were stitched together using the151

stitch() function in lightkurve, and used in152

the subsequent analysis.153

(ii) We performed a sigma–clipping routine, and154

removed outliers greater than 5σ.155

(iii) We applied a smoothing Savitzky–Golay filter156

of 1–day to remove any long–periodic (low–157

frequency) variations, and normalized the158

resulting flux.159

(iv) We calculated a critically sampled power density160

spectrum for each star (ie. where the frequency161

resolution is inverse of the total duration of the162

time series data) which was fed into the detection163

pipeline.164
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Table 2. Summary of previously known solar–like oscillators
re–analyzed with pySYD for this work. Section 2.1 provides
reasoning for the difference in the number of stars in a given
catalog and those re–analyzed.

Targets

Source catalog Total Re–analyzed Confirmed

Serenelli et al. (2017) 415 398 394

Chaplin et al. (2014) 518 111 111

Mathur et al. (2022) 624 97 94

Balona (2020) 70 13 11

Huber et al. (2013) 77 71 69

Lundkvist et al. (2016) 102 38 25

Li et al. (2020a) 1 1

Pinsonneault et al. (2018) 1 1

Lund et al. (2017) 2 2

Mosser et al. (2014) 1 1

White et al. (2012) 1 1

Chontos et al. (2019) 1 1 1

Bhalotia et al. (2024) 1 1 1

For some targets, there were exceptions in how the165

data were processed. These targets and exceptions are166

described below:167

(i) For some Kepler targets that were previous168

detections, DR25 did not improve the data quality169

and therefore did not reveal oscillations using170

pySYD. Therefore for a subset of the sample, we171

used the same data as Chaplin et al. (2014). These172

stars are KIC IDs 2998253, 3437637, 3547794,173

4465324, 4646780, 5265656, 5689219, 6034893,174

6853020, 7465072, 8360349, 8656342, 10130724,175

11802968, 11862119.176

(ii) For KIC IDs 6278762 and 7051180, we used pre–177

prepared power spectra from KASOC instead of178

available DR25 data from lightkurve due to179

higher noise in the data. For KIC ID 6278762,180

this corresponds to Q15.1–Q17.2 and for 7051180,181

this is Q3.1–13.3.182

(iii) For seven stars, we performed notching (ie.183

masking out the l = 1 modes) to remove mixed184

modes in order to measure ∆ν confidently. These185

stars are primarily subgiants, KIC IDs 5683538,186

5939450, 7669332, 9664694, 9894195, 10593351,187

11397541.188

(iv) For KIC ID 8360349, we used only the first189

month of data since the remaining data was noisy.190

Similarly, for KIC ID 6106120, we used the first191

and tenth month of data.192

(v) For two planet hosts in Huber et al. (2013) –193

KIC IDs 4141376 and 5514383 – we did not find194
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Figure 2. H–R diagram showing 765 stars with detected
oscillations in white circles, new detections in blue, planet
hosts in yellow, and new planet hosts in orange. The
complete Kepler sample is shown in grey for reference, using
stellar parameters from Berger et al. (2020b).

oscillations with DR25 data, and therefore used195

data from the original paper in Huber et al. (2013).196

(vi) For KIC ID 3861595, we used the power spectrum197

from the original discovery paper, Chontos et al.198

(2019), to confirm the detection.199

2.3. Detection Pipeline200

To detect solar–like oscillations and measure global201

asteroseismic parameters, we used pySYD, an open-202

source Python package (Chontos et al. 2022), adapted203

from the IDL–based SYD pipeline (Huber et al. 2009).204

While pySYD uses the same framework and steps as SYD,205

it has improved features such as automated background206

model selection, estimation of the large frequency207

separation with Gaussian weighting, and automated208

white noise calculation (Chontos et al. 2022). We briefly209

describe the basic analysis steps of pySYD below, and210

refer the reader to Chontos et al. (2022) and Huber et al.211

(2011) (hereafter H11) for a more detailed discussion.212

pySYD consists of three primary steps: (a) automatic213

identification of the power excess due to solar–like214

oscillations, (b) optimization and correction for the215

stellar background contribution, and (c) calculation216

of global asteroseismic parameters: the mean large217

frequency spacing (∆ν), and frequency of maximum218

oscillation (νmax). The pipeline first locates the region219

of power excess in step (a) in order to exclude this220

region during the background modeling and correction221

performed in step (b). The background, generated222
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Figure 3. Comparison of νmax (top row) and ∆ν (bottom panel) measurements from this work and previous catalogs, including
Serenelli et al. (2017), Chaplin et al. (2014), Mathur et al. (2022), Balona (2020), Huber et al. (2013), Lundkvist et al. (2016),
and others (summarized in Section 2.1 and Table 1). The bottom panel of each subplot shows the residuals.

by granulation and stellar activity, is modelled by a223

sum of power laws (Harvey 1985). The frequency at224

which the maximum amplitude occurs in the smoothed225

power spectrum is taken as the frequency of maximum226

oscillation, νmax (Kjeldsen et al. 2008). The fitted227

background model is then subtracted from the power228

spectrum in step (b), and the residual power spectrum229

is used to calculate the autocorrelation function (ACF)230

collapsed over all frequency spacings in step (c). The231

highest peaks in the ACF are found, and the peak closest232

to the expected ∆ν is considered the best estimate of the233

given target’s ∆ν. Uncertainties in global asteroseismic234

values are estimated with Monte–Carlo simulations.235

Figure 1 shows data generated by pySYD for three stars236

in our sample with varying signal–to–noise.237

2.4. New Detections and Comparison with Previous238

Results239

We detected solar–like oscillations in 765 Kepler240

stars observed in short–cadence, where 50 stars are241

new detections and 715 are already known detections.242

Figures A1 and A2 in the Appendix show the243

smoothed, background corrected spectrum for the 50244

new detections centered on νmax. For all detections,245

Table 1 provides the Kepler Input Catalog ID246

(KIC), source flag to indicate the original source of247

asteroseismic measurements, and planet flag to indicate248

whether the star is a planet host. Tables 3 and 4249

provide seismic measurements and stellar parameters for250

all sources. The pySYD output was confirmed through251

visual inspection, requiring a clear power excess (using252

an estimated νmax derived with scaling relation and253

stellar parameters from Berger et al. (2020b)), evidence254

of vertical ridges in the échelle diagram, and periodic255

signal in the ACF. For 34 stars, the signal–to–noise is too256

low to allow a reliable measurement of νmax; therefore,257

only the ∆ν measurement is reported. Similarly, only258

the νmax measurement is provided for 13 stars when259

∆ν cannot be confidently measured. Figure 2 shows260

the complete sample on a H–R diagram using stellar261

parameters from Berger et al. (2020b), derived with262

Gaia parallaxes. Our new detections are randomly263

distributed among the previously known sample; this is264

consistent with most new detections coming from the265

improved photometric precision of reprocessed short–266

cadence light curves.267

We compared our global asteroseismic parameters268

from pySYD to those in literature. Most targets269

were found in Serenelli et al. (2017) and Chaplin270
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et al. (2014), while other detections were found in271

separate studies including White et al. (2012) (KIC272

ID 11290197), Mosser et al. (2014) (KIC ID 6776673),273

Lund et al. (2017) (KIC IDs 12069424 and 12069449),274

Pinsonneault et al. (2018) (KIC ID 3831992), and275

Li et al. (2020a) (KIC ID 10920273). Published276

values were obtained from the most recent study;277

however, if a star existed in Chaplin et al. (2014)278

as well as a more recent study, measurements from279

the former were prioritized. Similarly, exoplanet hosts280

with detections were published in Huber et al. (2013)281

(hereafter H13) and Lundkvist et al. (2016) (hereafter282

L16), but measurements for 40 detections were available283

in both catalogs; for overlapping stars, we compared our284

measurements to those in H13 given the similarity of the285

pipeline in H13 and this work. Therefore, of the 114286

planet hosts observed in short–cadence, we re–analyzed287

all 71 in H13 and 38 in L16. Table 2 summarizes288

the number of stars in each catalog, and the technique289

used to measure νmax and ∆ν. See Section 2.1 for the290

reasoning behind the difference in the number of stars291

in a given catalog and those re–analyzed.292

All targets in Chaplin et al. (2014) that were re–293

analyzed were confirmed as detections in our analysis.294

Two targets in Serenelli et al. (2017) (KIC IDs 3730801,295

11075448), three in Mathur et al. (2022) (KIC IDs296

7418476, 9109988, 10969935), and two in Balona (2020)297

(KIC IDs 6048403, 7833587) were not confirmed as298

detections. Three of these four stars had only one month299

of short–cadence data, which could be responsible for300

low data quality and difficulty in detecting oscillations.301

In the sample of planet hosts from H13, we did not302

recover oscillations in four stars using DR25 data, but303

we detected oscillations in two when using data from304

the original paper: KIC IDs 4141376 and 5514383. The305

third star, KIC ID 6032981, has only one month of306

short–cadence data and H13 used long–cadence data307

to detect oscillations. For the fourth star, KIC ID308

10593626, we did not recover oscillations in either the309

DR25 data nor the old data from the original paper.310

Similarly, there were 13 stars in L16 for which we did311

not find oscillations using DR25 data: KIC IDs 4815520,312

5383248, 6678383, 7887791, 7941200, 8753657, 9072639,313

9579641, 10026544, 10130039, 10748390, 11600889,314

11623629. Unfortunately, we do not have access to315

the data from L16. Ten stars have an expected νmax316

above 3000 µHz, 11 stars have over 12 months of data317

available, but only 7 had a greater than 80% detection318

probability while the remaining 6 had less than 50%319

detection probability. Figure A3 in the Appendix shows320

the power spectra of the 22 previously known detections321

for which we did not confirm oscillations, centered on322
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Figure 4. ∆ν vs. νmax for all 765 stars in our catalog, where
the 50 new detections are shown in blue squares. The solid,
orange line shows the best–fit relation between νmax and ∆ν.
The bottom panel shows the residuals.

the expected νmax from the relevant catalog. Table 5323

includes the KIC IDs, source, and measurements of νmax324

and ∆ν of the 22 targets which we did not confirm as325

detections.326

Figure 3 compares our measurements of νmax and ∆ν327

with previously measured values. We observe excellent328

agreement between our values and previously measured329

values, with an average offset of 0.2±0.7% and scatter of330

5.3% in νmax, and 0.2±0.4% and scatter of 2.5% in ∆ν.331

We further investigated outliers1 in νmax comparison332

between our measurements and those from Serenelli333

et al. (2017) (Figure 3a). There are 7 stars with identical334

values of νmax in Serenelli et al. (2017) (νmax = 690.176335

µHz) producing a collection of points horizontally, and336

resulting in a large deviation between our values and337

those published. Similarly, the outliers in Panel E of338

Figure 3 all have the same values of νmax and ∆ν in339

Serenelli et al. (2017).340

3. OSCILLATION PARAMETERS341

1 KIC IDs 4574610, 4914923, 6442183, 7341231, 7747078,
11070918, 12366681
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3.1. ∆ν– νmax Relation342

Our new homogeneous catalog allows us to revisit343

empirical relations from global oscillation parameters.344

Figure 4 shows the ∆ν and νmax relation for our sample.345

The orange solid line corresponds to the power law346

relation between νmax and ∆ν established for main–347

sequence and red giant stars (Stello et al. 2009; Hekker348

et al. 2009; Mosser et al. 2010; Hekker et al. 2011a,b):349

∆ν = α(νmax/µHz)β (1)350

where α = 0.22 and β = 0.797 for stars with νmax greater351

than 300 µHz (H11). We re–derive the relation and352

obtain similar fitting parameters: α = 0.216 ± 0.005353

and β = 0.801± 0.003, consistent with previous results.354

The mean offset is 0.69± 0.16% with a scatter of 4.4%.355

As seen in the bottom panel of Figure 4, the356

scatter increases slightly for stars with νmax ∼ 600 −357

1000 µHz. This parameter space consists of stars358

where the pressure modes (p−modes) and gravity359

modes (g−modes) overlap and create “mixed modes”360

(Dziembowski et al. 2001). The coupling of these two361

modes causes mixed modes to be shifted from their362

original frequency spacing, yielding multiple frequencies363

per radial order (Aizenman et al. 1977). Mixed modes364

only occur for l > 0 modes; since pySYD calculates the365

ACF over all modes (instead of just l = 0 modes), the366

estimation of ∆ν becomes more uncertain due to the367

coupling of p−modes and g−modes.368

The median uncertainty in νmax and ∆ν are 3.4%369

and 1.9%, respectively; only 14 stars have an offset370

greater than 10%. The 50 new detections have371

median uncertainty in νmax and ∆ν of 5.0% and 2.7%,372

respectively. Figure 5 compares the fractional error373

in νmax and ∆ν in this work with the short–cadence374

targets in H11. Of the 542 detections with short–375

cadence data in H11, 463 overlap with our sample;376

of the remaining 79 targets in H11 not found in our377

catalog, 72 are confirmed detections with long–cadence378

data in Yu et al. (2018) and are therefore not found in379

our sample by construction, and 7 are non–detections.380

The top and bottom panels in Figure 5 show the381

fractional error in νmax and ∆ν, respectively. The mean382

error in νmax between our work and H11 is 4% and383

6%, respectively, while for ∆ν is 2% and 3%. Our384

measurement uncertainties in νmax and ∆ν peak at lower385

values compared to those from H11, and also span a386

narrower range in ∆ν (as seen in the bottom panel387

of Figure 5). The stars with error in ∆ν less than388

0.5% have narrow peaks in the ACF that produce a389

small error in ∆ν; this is caused by the availability of390

more data: H11 only used data from Q0 − 4 while our391

sample contains data from all quarters. Similarly, the 44392
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Figure 5. Fractional uncertainty in νmax (top) and ∆ν
(bottom) for 458 overlapping targets in this work (blue) and
H11. The dashed lines and text indicate the mean fractional
uncertainty for each sample.

stars with less than 0.5% uncertainty in νmax have high393

resolution data (ie. the modes are clearly distinguishable394

in échelle diagram) where all except for three stars had395

data available after Q4.396

3.2. Oscillation Amplitudes397

We calculated oscillation amplitudes per radial mode398

using the following relation from Kjeldsen et al. (2008),399

400

A =

√
PSD ·∆ν

c
(2)401

where PSD is the maximum power spectral density402

of the smoothed oscillation envelope in ppm2/µHz403

returned by pySYD at νmax, ∆ν is the frequency404

separation of the star in µHz, and c is the normalization405

factor of 3.04 (Kjeldsen et al. 2008; Huber et al. 2011).406

In Figure 6A, we plot the observed amplitude as a407

function of measured νmax. Note that 47 stars are408

missing from this plot given no measurement of νmax409

or ∆ν. The star at (νmax, Aobs ) ∼ (100, 17) – KIC410
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ID 6470149 – has a clear oscillation pattern, but its411

low resolution makes the νmax measurement difficult412

and could be responsible for its deviation from the413

distribution. Similarly, KIC ID 9390670 at (νmax,414

Aobs ) ∼ (1304, 2.3) is a low SNR detection with an415

uncertain νmax, and a greater than 50% error in observed416

amplitude. The observed change in slope at ∼1500 µHz417

is consistent with previous studies (e.g., H13).418

Similar to previous studies (e.g., H11), the amplitude–419

νmax relation shows significantly more scatter than420

expected from measurement errors. To investigate421

possible correlations with other parameters, Figure 6B422

shows the same distribution coloured by the metallicity423

for each star, where spectroscopic metallicities are424

available for 73% of our sample from three sources:425

Bruntt et al. (2012); Buchhave & Latham (2015);426

Serenelli et al. (2017). We find no gradient or pattern427

for main–sequence and subgiant stars in this parameter428

space. This is similar to the results from Yu et al. (2018)429

for red giant stars, but different than their results for430

red clump stars, where they found that metal–rich red431

clump stars oscillate with larger amplitudes than metal–432

poor stars at a given νmax, ∆ν, and Teff (see Figure 12433

in Yu et al. (2018)).434

Figure 6C shows the distribution colour–coded by Kp,435

with the lack of correlation confirming that the spread436

is not due to an inaccurate white noise correction. In437

Figure 6D, we show the relationship between the re–438

normalized unit weight–error (RUWE) and amplitude at439

νmax. RUWE is the magnitude and colour–independent440

re–normalization of the astrometric χ2 fit in Gaia DR2,441

which is sensitive to close binaries (e.g., Evans et al.442

2018; Gaia Collaboration et al. 2018; Lindegren et al.443

2018; Berger et al. 2020b). Stars with RUWE & 1.5444

are more likely to have a companion. In Figure 6D,445

only the 66 stars with RUWE above 1.5 are coloured.446

A close companion would dilute the amplitude (due447

to extra light), which could yield an underestimated448

amplitude, where low amplitude corresponds to higher449

stellar activity (e.g., Chaplin et al. 2000; Komm et al.450

2000; Chaplin et al. 2011a). As seen in Panel D, stars451

with RUWE ≥ 1.5 follow the overall distribution of452

our sample with no outliers. Figure 6E shows the453

relationship between seismic mass and amplitude, where454

mass is derived using Equation 9. We find that lower455

mass stars have higher amplitude at a given νmax on456

average while the opposite is true for higher mass stars,457

consistent with H11 and Yu et al. (2018). Lastly, Figure458

6F shows no correlation between effective temperature459

and amplitude at a fixed νmax.460
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3.3. A New Oscillation Amplitude Scaling Relation461

including Chromospheric Activity462

H11 used Kepler data to derive a scaling relation463

to predict oscillation amplitude given stellar mass,464

radius, and temperature. Stellar activity and magnetic465

fields are known to decrease oscillation amplitudes466

(Chaplin et al. 2000; Komm et al. 2000), but this effect467

has neither been quantified nor included in amplitude468

scaling relations. The mechanism for this amplitude469

suppression is still unclear, but stellar activity has been470

suggested as a dominating factor (e.g., Mosser et al.471

2009; Dall et al. 2010; Gaulme et al. 2014).472

To investigate the effect of stellar activity473

on oscillation amplitudes, we use spectroscopic474

measurements of chromospheric activity. Stellar475

chromospheric activity shows indicators in the line cores476

of Ca II H and K, Mg II, Hα and Ca infrared triplet (e.g.,477

Hall 2008). The two most popular activity indices are478

SHK, defined as the ratio of flux in Ca II H and K lines to479

flux in nearby continuum region, and logR′HK, the ratio480

between chromospheric flux and bolometric flux after481

removal of photospheric flux, which is non–negligible for482

solar–like stars (e.g., Hartmann et al. 1984; Noyes et al.483

1984). Compared to SHK, logR′HK is more appropriate484

for comparing Ca II H and K emission on the same485

scale for stars of multiple spectral types (e.g., Boro486

Saikia et al. 2018). We derive SHK values from publicly487

available spectra obtained with Keck/HIRES (Isaacson488

et al. 2024) using the method described in Isaacson &489

Fischer (2010). The spectra have an average SNR of490

85 at ≈ 550 nm and were in part obtained to calibrate491

the performance of spectroscopic analysis pipelines to492

derive fundamental stellar parameters (Furlan et al.493

2018). We perform quality cuts to ensure reliable SHK494

measurements, using only SHK > 0.10 and SNR > 8.495

To calculate logR′HK, we require both SHK and B−V496

which can be derived using input Teff, log g, and [Fe/H].497

Although there exist methods to derive logR′HK directly498

from SHK without using Teff, log g, and [Fe/H], we499

followed the method from Noyes et al. (1984) given its500

applicability across spectral types. For instance, the501

method described in Lorenzo-Oliveira et al. (2018) was502

calibrated on solar twins, while the one in Marvin et al.503

(2023) results in a 0.2 dex offset compared to Noyes et al.504

(1984) at low activity. We use the following relation by505

Sekiguchi & Fukugita (2000) to derive B − V ,506

(B − V ) = t0 + t1 log(Teff) + t2 log(Teff)2

+ t3 log(Teff)3 + f1[Fe/H] + f2[Fe/H]2

+ d1[Fe/H] log(Teff) + g1 log(g)

+ e1 log(g) log(Teff)

(3)507

where we use Teff, log g, and [Fe/H] from Specmatch and508

the coefficients from Noyes et al. (1984). We then use509

SHK (on the Mount Wilson scale) and B − V to derive510

logR′HK using the relation from Noyes et al. (1984),511

adapted from Middelkoop (1982),512

RHK = 1.340× 10−4 Ccf SHK (4)513

where logCcf = 1.13(B−V )3−3.91(B−V )2 +2.84(B−514

V )− 0.47. To derive logR′HK from RHK,515

logR′HK = logRHK − logRPHOT,

logRPHOT =− 4.898 + 1.918 ∗ (B − V )2

− 2.893 ∗ (B − V )3

(5)516
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We now define a modified amplitude scaling relation517

including the logR′HK term normalized to solar logR′HK518

value of −4.94 (Egeland et al. 2017),519

A

A�
=
Ls(log(R′HK)/ log(R′HK)�)u

M tT r−1
eff cK(Teff)

, cK =

(
Teff

5934

)0.8

(6)520

where the solar reference amplitude A� is 3.6 ppm,521

and cK is the bolometric correction factor as a function522

of effective temperature (Ballot et al. 2011). The523

luminosity, L, is derived using seismic radii from this524

work and effective temperatures from Specmatch.525

In the left panel of Figure 7, we show the observed526

amplitudes using the H11 scaling relation, similar to527

Equation 6 but without the logR′HK term. Using νmax528

and ∆ν from H11, we re–derive the expected amplitudes529

using their best–fit parameters and spectroscopic530

temperatures from Buchhave & Latham (2015). We531

only show the re–derived amplitude for 110 stars that532

have available logR′HK values in order to compare our533

sample to theirs.534

In the middle panel of Figure 7, we use an optimization535

routine to derive the expected amplitudes for main–536

sequence and subgiant stars (Teff ∈ [4900, 6800] K,537

log g ∈ [3.3, 4.5] dex, and logR′HK ∈ [−5.8,−4.6]) with538

four fit parameters, r, s, t, and u. We obtain r =539

2.743± 0.037, s = 0.756± 0.004, t = 1.260± 0.017, and540

u = 1.988±0.060. The robust standard deviation of the541

residual amplitude is 9%. The distribution shows a large542

scatter between the observed and expected amplitudes543

at Aexp ≈ 4 ppm; the offset below Aexp ≈ 4 ppm is544

14% compared to the offset above Aexp = 4 ppm of545

less than 1%. As indicated by the colourbar, these546

objects are similar in activity to the rest of the sample.547

None of the following stellar parameters and seismic548

measurements – mass, radius, Teff, νmax, ∆ν – nor their549

uncertainties had a significant correlation between the550

large scatter and measurement. Therefore, the reason551

for the large scatter at the two ends of the distribution552

is unknown. The first three best–fit parameters – r, s, t553

– are dissimilar to those from H11 (see text in left panel554

of Figure 7) who obtained r = 2, s = 0.838 ± 0.002, and555

t = 1.32 ± 0.02. This could be because H11 use their556

complete sample to derive these best–fit parameters,557

including red giants that have larger amplitudes up to558

1000 ppm but are not present in our sample.559

In the right panel of Figure 7, we compare the560

new scaling relation in this work with the derived561

relation from H11 using only the 110 stars available562

in both catalogs. Using the new relation, we achieve563

a mean offset of 1.7 ± 0.9% with a robust standard564

deviation of σ = 9%, as compared to an offset of565

9.3±1.6% and σ = 16% using the old relation. Although566

the new scaling relation has outliers that over–predict567

the observed amplitude by more than 25%, the old568

scaling relation under–predicts the observed amplitude569

on average. The mean uncertainty in observation570

amplitude of 6% as compared to the mean scatter of 9%571

suggests that most if not all the scatter in the expected572

amplitudes can now be explained by measurement573

uncertainties.574

Finally, we calculated the Bayesian Information575

Criterion (BIC) to investigate whether the reduction576

in scatter is due to overfitting or if the addition of an577

activity parameter is indeed appropriate. We calculated578

the BIC using the following formula,579

BIC = n ln

(
RSS

n

)
+ k ln(n) (7)580

where the likelihood function is the mean squared error581

(the residual sum of squares (RSS) divided by number582

of data points), n is the number of data points, and k583

is the number of free parameters (Priestley 1981; Hastie584

et al. 2001). For the new relation, k = 4 while for the585

old scaling relation, k = 2 as the value of r was set to586

2. We find that the BIC for the new model is lower587

than the BIC for the old model from H11, BICNew = 88588

and BICHuber = 174. Given δBIC = 86, the model with589

lower BIC is therefore considerably better. If we also set590

r = 2 and reduce the number of free parameters to 3,591

we still achieve a lower BIC using the new model with592

an activity term as compared to the old model without593

an activity term. Compared to the old scaling relation,594

the new scaling relation with the activity term is more595

successful at recovering observed oscillation amplitudes596

for our stars.597

4. DISCUSSION598

4.1. Fundamental Parameters599

The global oscillation parameters νmax and ∆ν can600

be combined with effective temperature to derive stellar601

radius and mass using the following scaling relations602

(Ulrich 1986; Brown et al. 1991; Kjeldsen & Bedding603

1995),604

(
R

R�

)
'

(
νmax

νmax�

)(
∆ν

∆ν�

)−2(
Teff

Teff�

)0.5

(8)605

(
M

M�

)
'

(
νmax

νmax�

)3(
∆ν

∆ν�

)−4(
Teff

Teff�

)1.5

(9)606
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out of 765 stars are not shown given no measurement of νmax,
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where νmax� = 3090 ± 30 µHz, ∆ν� = 135.1 ± 0.1 µHz,607

and Teff� = 5777 K. Values for effective temperature608

were obtained from Berger et al. (2020b). In Figure609

8, we show the seismically derived stellar mass and610

radius for our sample, where 70 stars are not shown611

given that they do not have either νmax, ∆ν, or Teff612

values. The median error in radius and mass is 2.7%613

and 10.5%, respectively, with radii between 0.7−7.1 R�614

and masses between 0.6−3.0 M�. In Figure 8, nine stars615

have M < 0.8 M�, of which all except one have mass616

uncertainty above 20%. There are 18 stars with M > 2.1617

M�, however all except four have mass uncertainties618

above 5%, and 15 out of 18 have only 30 days of time–619

series data which could be responsible for the low data620

quality and uncertain asteroseismic measurements.621

In Figure 9, we compare our masses and radii622

with those derived from isochrone fitting using Gaia623

parallaxes from Berger et al. (2020b). The colour map624

represents the height–to–background ratio (HBR) of the625

star at νmax where the height is the smoothed amplitude626

at νmax (Mosser et al. 2012), and the background is fit627

with a Harvey model (Harvey 1985). Therefore, HBR628

is the ratio between the height and background at νmax629

with white noise removed from the background fit,630

HBR =
Hνmax

Bνmax

(10)631

The median offset and error for the radius comparison632

(Panel A in Figure 9) is 0.4 ± 0.4% and scatter of633

10.7%. Zinn et al. (2019) performed a similar analysis634

comparing the Gaia radii to seismic radii for main–635

sequence and subgiant stars, and achieved a residual636

median and scatter of ∼1% and ∼4%, respectively.637

Although we achieve similar precision, our sample638

mostly contains low SNR stars, where 66% of the639

sample has HBR below 10. Of the outliers, the star at640

(RS, RG) ' (1.6, 4.3) is KIC ID 5513648 with a RUWE641

of 14, the star at (RS, RG) ∼ (5, 4) is KIC ID 6627507,642

a subgiant with only one month of data, and the star643

at (RS, RG) ∼ (2.6, 1.2) is KIC ID 6863041 with a644

RUWE of 9.7. There is one star outside of the plot645

limits, KIC ID 11558593 at (RS, RG) ∼ (3.0, 8.5) which646

has a RUWE of 9.1. Four of the five stars with647

greater than 50% difference between the two radii have648

RUWE > 9; this suggests that the Gaia radii are649

most likely untrustworthy since the photometry will be650

affected by companions. Targets with an offset between651

20–50% show no correlation with νmax, Kp, RUWE,652

effective temperature, and log g. We conclude that653

these differences are due to the difficulty of measuring654

accurate radii from isochrone fitting alone.655

Figure 9B compares seismic mass and masses from656

isochrone fitting, or Gaia masses. The median offset657

is 4.5 ± 0.7% with a scatter of 17%, where 22% of658

the targets have greater than 20% offset between the659

seismic and Gaia masses; however of these, 92% have660

RUWE below 1.4 suggesting that contamination in661

the photometry is not responsible for inaccurate mass662

measurements. Furthermore, there is an overall trend663

where seismic masses are systematically higher than664

Gaia masses for our mass range as seen in the residuals.665

However, there is no correlation between this large666

offset in mass and stellar parameters (eg., Teff, radii,667

RUWE, HBR, Kp, nor error in νmax, ∆ν, Teff, or stellar668

mass) suggesting that masses from isochrone fitting are669

uncertain.670

4.2. Exoplanet Host Stars671

As mentioned in Section 2.2, we searched for solar–like672

oscillations in all Kepler stars with short–cadence data673

including those that were given an exoplanet disposition674

of confirmed or candidate on the NASA Exoplanet675

Archive. Given the selection criteria, we also included676

any exoplanet hosts that were also classified as binaries677

in Kirk et al. (2016); 65 targets satisfied this criterion.678

We confirmed solar–like oscillations in 94 of the 110679

previously known detections (69 out of 71 in H13, 25680

out of 38 in L16, and 1 in Chontos et al. (2019)).681

We also discovered solar–like oscillations in seven new682

KOIs: KIC ID 2162635 (KOI 1032), 3662838 (KOI 302,683

Kepler–516), 5897826 (KOI 126, Kepler–469), 6462863684
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Figure 9. Comparison of radii (left) and masses (right) derived with asteroseismic scaling relations (x–axis) and with Gaia
measurements (y–axis). Residuals (ie. ratio between the seismic and Gaia derived quantities) are shown on the bottom
panel. The color–coding denotes the height–to–background ratio, defined as the ratio between the amplitudes of oscillation and
background.

(KOI 94, Kepler–89), 7730747 (KOI 684), 9955262 (KOI685

76), and 11074835 (KOI 2533, Kepler–1270). The686

background corrected power spectrum for the seven new687

detections is shown in Figure 10. The power spectra688

for the 15 planet hosts which we did not confirm as689

detections are shown in Figure A3; two targets are from690

H13 and 13 targets are from L16.691

Using our revised stellar radii, we re–derived planet692

radii as follows,693

Rp =
Rp,V

Rs,V
×Rs,seismic (11)694

Rp,V and Rs,V are planet radius and stellar radius from695

Van Eylen et al. (2018) (hereon VE18), and Rs,seismic696

is seismically derived stellar radii in this work. VE18697

contains 75 stars hosting 117 planets. Our catalog698

contains 108 planets around 67 host stars; of the699

remaining 9 planets not found in our catalog, 7 are700

around hosts not confirmed as detections in this work,701

one target does not have short–cadence data available702

(KIC ID 9642292, Kepler–1392), and one planet is now703

labeled as a false positive (KOI–5c). Furthermore, while704

64 hosts from VE18 are also found in our catalog, five705

do not have stellar radius measurement available, due706

to no measurement in νmax, ∆ν, or Teff. Therefore, we707

compare planet radii for 98 planets around 62 hosts to708

those from VE18.709

Figure 11A shows the ratio between the planet radii710

derived using our stellar radii and planet radii from711

VE18. The mean offset is 1.4±0.4% with a scatter of 4%,712

suggesting good agreement between the two samples.713

The mean error in planet radius as found by VE18 is714

3.9%, while the mean error in planet radius derived using715

Equation 11 is 6.1%.716

Figure 11B shows the planet radii on a period–radius717

plane, with the orbital periods obtained from VE18,718

and Figure 11C shows the distribution of seismically719

derived planet radii and those from VE18. We observe720

a gap in the radius distribution at R ≈ 2 R⊕, consistent721

with the radius valley, a feature in the demographics of722

short–period (P < 100 days) planets with radii between723
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1.3 − 2.6 R⊕ (Owen & Wu 2013; Fulton et al. 2017).724

Our distribution is similar to VE18 who investigated725

the radius valley using accurate stellar parameters from726

asteroseismology, and also consistent with previous727

studies (e.g., Owen & Wu 2013; Jin et al. 2014; Lopez728

& Fortney 2014; Chen & Rogers 2016; Owen & Wu729

2017; Lopez & Rice 2018; Van Eylen et al. 2018; Berger730

et al. 2020a). Leading theories to explain the radius731

valley include photoevaporation (Owen & Wu 2017),732

core–powered mass–loss (Ginzburg et al. 2016, 2018),733

and gas–poor formation (Lee et al. 2022). Similar to734

VE18, we find no planets within the gap using the stellar735

radii derived in this work, supporting the theory that736

previous “gap planets” are caused by uncertainties when737

constraining impact parameters without precise mean738

densities and short–cadence data (Petigura 2020).739

4.3. Gyrochronology740

Stellar ages are difficult to measure for low–mass741

stars, which are generally not amenable to age dating742

using isochrones or asteroseismology (Soderblom 2010).743

Gyrochronology is a powerful method to empirically744

determine stellar ages relying only on stellar rotation745

periods (e.g., Barnes 2007; Mamajek & Hillenbrand746

2008; Angus et al. 2015, 2019; Spada & Lanzafame747

2020). Most gyrochronology relations have been748

calibrated on nearby, young open clusters, and therefore749

are limited for older stars (e.g., Meibom et al. 2015).750

Furthermore, the current sample of rotation periods in751

Kepler is biased since periods are measured for active752

stars that produce flux variations in the photometry,753

but stellar activity decreases for older stars (Skumanich754

1972). Calibration of these relations is required for755

confident age determination, but so far has produced756

discrepancies between clusters, Kepler stars, and nearby757

field stars (e.g., Angus et al. 2015).758

In addition, the unexpected rapid rotation of stars759

more evolved than the Sun, a phenomenon known as760

weakened magnetic braking, has tested the accuracy761

of past age–rotation relations (e.g., Metcalfe et al.762

2010; van Saders et al. 2016; Hall et al. 2021; Bhalotia763

et al. 2024). Fortunately, rotation rates as measured764

with rotational splitting of asteroseismic oscillation765

frequencies can help to calibrate age–rotation relation766

for older stars. It is therefore prudent to expand the767

sample of solar–like oscillators with high signal–to–768

noise for calculating age, and calibrating rotation–age769

relations for older stars.770

Figure 12 shows our sample with rotation periods771

and effective temperatures from Berger et al. (2020b)772

against the complete sample from Santos et al. (2021) for773

reference. Rotation periods were obtained from Santos774
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Figure 10. Background divided power spectra for seven
Kepler hosts with newly discovered oscillations centered on
νmax.

et al. (2021) (266 stars), McQuillan et al. (2014) (52),775

Garćıa et al. (2014) (91), and Hall et al. (2021) (37). The776

group of white points (detections) at ∼5500 K above the777

Santos et al. (2021) distribution could be because the778

asteroseismic sample is biased towards subgiants. Of779

the 451 stars with rotation periods, 11 (not including780

targets from Silva Aguirre et al. (2015) and Silva Aguirre781

et al. (2017)) have sufficiently high data resolution –782

as indicated by clear ridges in the échelle diagram – to783

perform detailed modeling of oscillation modes for age784

determination (e.g., Metcalfe et al. 2014; Creevey et al.785

2017).786

4.4. Comparison to Non–Detections787
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To test the reliability of our catalog, we compared788

the sample of detections and non–detections against789

metrics that should correlate with the probability of790

finding oscillations in a star (e.g., Chaplin et al. 2011b).791

This includes the probability of detection (see Section792

2.1.1 in Bhalotia et al. (2024)), white noise, and793

Kepler apparent magnitude (Kp). In Figure 13A, we794

show the white noise in the power spectrum (average795

power at frequencies 7000 − 8500 µHz) as a function796

of Kepler apparent magnitude for both detections797

and non–detections. We notice no detections fainter798

than Kp ∼14. Figure 13B shows the white noise as799

a function of length of time–series; while there are800

also many detections with short time–series, they are801

relatively less noisy than non–detections, with noise802

below ∼1000 ppm2/µHz. Figure 13C shows the white803

noise as a function of probability of detection. Detection804

probabilities were calculated based on the method by805

Chaplin et al. (2011a), using updated Gaia—derived806

stellar parameters from Berger et al. (2020b). Most807

stars (∼93%) with detected oscillations have probability808

greater than 80%. The 21 detections (∼3% of the809

sample) with probability below 50% are smaller stars810

(R . 2 R�, log g & 4 dex), and have an average811

noise level three times smaller than detections with812

probability above 50%.813

We further investigated non–detections with an814

expected probability greater than 80%, but found no815

common factor in stellar parameters for these stars.816

Stars with high probabilities that do not show detectable817

signal may have higher stellar activity, which is known818

to suppress oscillation amplitudes as investigated in819

Section 3.3 (e.g., Chaplin et al. 2011b), but is not taken820

into account when calculating detection probability.821

Alternatively, noise in the light curve can also be a822

contributing factor.823

5. CONCLUSION824

We have created a homogeneous catalog of825

asteroseismic detections in Kepler short–cadence826

data. We use pySYD to measure global asteroseismic827

quantities, and find solar–like oscillations in 765 stars, of828

which 101 are planet hosts. We provide a homogeneous829

catalog with global asteroseismic properties such as830

νmax, ∆ν, amplitude of oscillation, white noise, and831

height–to–background ratio. We also provide stellar832

mass and radius derived from scaling relations, and833

other stellar properties such as Kepler magnitude,834

effective temperature, metallicity, Gaia RUWE, and835

rotation period (when available). Below is a summary836

of our main findings:837

1. We find 50 new detections in the re–processed838

Kepler data, with a median uncertainty of 5.0%839

and 2.7% in νmax and ∆ν, respectively. The new840

detections have no preferential location in the H–R841

diagram.842

2. For 765 stars, we measure νmax and ∆ν843

with median uncertainty of 3.4% and 1.9%,844

respectively. We also derive seismic radii845

and masses with errors of 2.7% and 10.5%,846

respectively. The mean offset between our847

seismically derived radii and Gaia radii from848

Berger et al. (2020b) is 0.4 ± 0.4% with a scatter849

of 10.7%.850

3. We re–derive the amplitude scaling relation851

including a term for chromospheric activity,852

logR′HK for main–sequence and subgiant stars853

(Teff ∈ [4900, 6800] K, log g ∈ [3.3, 4.5] dex,854

and logR′HK ∈ [−5.8,−4.6]). Compared to the855

scaling relation from Huber et al. (2011), the856

new scaling relation reduces the offset between857

expected and observed oscillation amplitudes,858
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from 9.3 ± 1.6% to 1.7 ± 0.9%. The scatter859

in expected amplitude of 9% as compared to860

the amplitude uncertainty of 6% suggests that861

most of the scatter in the expected amplitudes862

can be explained by measurement uncertainty.863

The improved fit with the revised scaling relation864

suggests that activity indicators can be used to865

predict oscillation amplitudes for future surveys.866

4. We find seven new detections that are Kepler867

planet hosts – KOI 1032, KOI 302 or Kepler–516,868

KOI 126 or Kepler–469, KOI 94 or Kepler–89, KOI869

684, KOI 76, and KOI 2533 or Kepler–1270 – for870

which we provide global seismic parameters with871

detected oscillations. We derive planet radii using872

seismic stellar radii; the mean offset between our873

planet radii and those from Van Eylen et al. (2018)874

is 1.4% using 108 planets.875

5. In the final catalog, we include previously876

measured rotation periods for 451 stars, where877

11 have sufficiently high signal–to–noise for age878

determination with detailed modeling. We also879

provide global asteroseismic measurements for 101880

planet hosts.881

Our work presents the largest and most homogeneous882

catalog of solar–like oscillations in Kepler main–883

sequence and subgiant stars to date. Such catalogs884

are important for the development of data analysis885

tools, as benchmark stars for calibrating more indirect886

methods of determining stellar parameters (e.g. Furlan887

et al. 2018; Sayeed et al. 2021), and for improving888

our understanding of stellar populations in the Galaxy889

(e.g., Chaplin et al. 2011c). The TESS mission890

has already revealed hundreds of main–sequence and891

subgiant stars with solar–like oscillators (e.g., Chontos892

et al. 2021; Huber et al. 2022; Hatt et al. 2023;893

Metcalfe et al. 2023; Hon et al. 2024; Zhou et al.894

2024). Insights and discoveries from TESS will shape895

science from the upcoming PLATO Mission (Rauer et al.896

2014, 2024) and the Nancy Grace Roman Telescope897

(Spergel et al. 2015; Akeson et al. 2019), which has a898

dedicated time–domain survey that is expected to yield899

∼106 asteroseismic detections in the Galactic center900

(Huber et al. 2023). For example, investigation of the901

dependence of the oscillation amplitude scaling relation902

on stellar activity in different evolutionary phases and903

wavelength (Sreenivas et al. 2025) will be important for904

the asteroseismic yield from upcoming missions.905
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Table 3. Global asteroseismic values and errors measured with pySYD for 765 Kepler stars with detected solar–
like oscillations. Oscillation amplitude at νmax, white noise, and height–to–background ratio are also provided.
Previous values from other sources are provided for relevant targets.

Literature pySYD

KIC ID νmax σ(νmax) ∆ν σ(∆ν) νmax σ(νmax) ∆ν σ(∆ν) Aosc Noise HBR

[µHz] [µHz] [µHz] [µHz] [µHz] [µHz] [µHz] [µHz] [ppm2/µHz ] [ppm2/µHz ]

1430163 1867.00 92.00 84.60 2.00 1819.01 24.39 85.71 0.41 0.85 3.01 2.33

1435467 1382.31 19.04 70.56 0.09 1384.36 6.70 70.48 0.04 1.53 1.59 2.44

1725815 1045.00 47.00 55.40 1.30 1039.20 14.91 55.69 0.25 3.01 10.49 6.21

2010835 1312.00 19.00 72.73 4.52 1311.41 21.74 72.50 0.85 3.55 17.16 9.89

2162635 479.78 4.39 31.00 0.51 50.93 260.28 3.09

2309595 643.21 11.23 39.03 0.72 637.07 17.80 40.63 1.48 8.90 36.31 24.85

2450729 1053.11 114.90 61.91 2.54 1075.09 73.54 61.84 0.47 4.41 7.78 12.65

2578869 809.00 26.00 48.87 1.89 807.91 14.00 46.34 2.02 10.71 11.53 4.17

2837475 1629.76 18.40 75.72 0.13 1647.91 7.37 75.77 0.05 1.07 1.09 1.41

2849125 722.58 27.25 41.32 1.97 713.46 30.25 41.00 1.72 6.36 23.62 9.90

... ... ... ... ... ... ... ... ... ... ... ...

Note—For the source of literature values, see Table 1. The full table in machine-readable format can be found online.

Table 4. Stellar properties of 765 solar—-like oscillators in our sample, including Teff from Berger et al. (2020b), RUWE,
metallicity, and rotation periods. Stellar mass and radius were derived with scaling relations (Equations 8 & 9) using pySYD

measurements.

KIC ID Kp Teff σ(Teff) Radius σ(R) Mass σ(M) RUWE [Fe/H] Source([Fe/H]) Period σ(Period) Source(P)

[mag] [K] [K] [R� ] [R� ] [M� ] [M� ] [dex] [dex] [days] [days] –

1430163 9.58 6609 141.21 1.56 0.02 1.54 0.05 0.95 –0.05 2.00 4.41 0.79 1

1435467 8.88 6390 128.16 1.73 0.01 1.41 0.03 1.10 –0.03 1.00 6.59 0.66 1

1725815 10.83 6211 119.98 2.05 0.02 1.47 0.05 1.42 –0.07 2.00 23.05 1.22 1

2010835 11.33 5926 116.66 1.49 0.03 0.96 0.07 1.12

2162635 13.86 4951 117.55 2.73 0.04 1.07 0.08 1.10

2309595 11.43 5012 97.74 2.12 0.08 0.87 0.17 0.86 –0.10 1.00

2450729 10.66 5887 117.30 1.68 0.07 0.99 0.21 1.00 –0.21 1.00 53.00 5.32 3

2578869 11.13 5445 107.61 2.16 0.09 1.18 0.18 0.95

2837475 8.48 6665 138.49 1.82 0.01 1.90 0.03 0.95 –0.01 1.00 3.73 0.39 1

2849125 11.34 6162 167.78 2.59 0.09 1.60 0.21 1.07 0.29 1.00

... ... ... ... ... ... ... ... ... ... ... ... ...

Note—The source flag for [Fe/H] refers to the following three catalogs – 1: Serenelli et al. (2017); 2: Buchhave & Latham (2015); 3: Bruntt et al.
(2012). The source flag for rotation period refers to the following three catalogs – 1: Santos et al. (2021); 2: McQuillan et al. (2014); 3: Garćıa
et al. (2014) The full table in machine–readable format can be found online.
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APPENDIX1251

Figures A1 and A2 show the power spectra of the 50 new detections centered on νmax. In Figure A3, we show the1252

22 stars that were previously classified as detections but we did not find solar–like oscillations in them.1253
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Figure A1. Smoothed and background corrected power spectra for 25 of the 50 new detections as found by pySYD, centered
on νmax.
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Figure A2. Same as Figure A1, for the other 25 of the 50 new detections found in this work.
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Figure A3. Kepler stars for which we did not find solar–like oscillations, but were previously classified as detections. Each
subpanel shows the power spectrum of the target, centered on the expected νmax as indicated by the red dashed line.
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