DFT and Spectral Window Plug-In

Introduction

This plug-in implements the ‘classic’ Fourier analysis algorithm (Deeming, 1975). In addition, it
calculates the spectral window, i.e., an aliasing pattern (https://en.wikipedia.org/wiki/Aliasing).

The plug-in can be installed via the Plug-in Manager item in the Tool menu. After VStar has
been restarted, the Analysis menu will contain a new item for the plug-in:

Analysis Tool Help

DC DFT Standard Scan...
DC DFT with Frequency Range..,
DC DFT with Pericd Range...

WWZ with Frequency Range...
WWZ with Pericd Range...

AoV with Period Range...

DFT and Spectral Window Frequency Range...

Pelynomial Fit...
Loess Fit...
Fourier Model...

Vela Maodel...

Suppose the following eta Agl data set (JD 2460375 to 2460654) is loaded into VStar:



Light Curve for eta Aql
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Invoking the DFT and Spectral Window Frequency Range item from the Analysis menu opens a

series selection dialog:

Select a Series x
Analysis
L2 Filtered
(O Discrepant | |
[_) Means
Exduded

Model
Residuals

Cancel

Clicking the OK button with the Visual series selected results in a parameter entry dialog being

opened:




Parameters X

Minimum Freguency
0l

Maximum Freguency
|1 2,553952239192922

Resalution
0.00018017837515

Analysis Type
Q) DFT {Deeming 1975)

I'| () Spectral Window

Help Cancel

The default values of the maximum frequency and resolution are a good starting point.

The result of clicking the OK button with these parameters is shown below:
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Mew Phase Plot Dismizs

This should look familiar to anyone who has used DCDFT in VStar. As for DCDFT, top hits are
shown as red squares on the plots and in tabular form on the Top Hits tab.



I DFT (Deermning 1975)

Power vs Frequency  Semi-amplitude vs Frequency Power vs Period  Semi-amplitude vs Period Data  Top Hits

Freguency
0.13945806 2366099

0.8619733467177

Period
7. 170614470283177
1. 160128678929445

Power

0.073457586505169
0.03133462867665

Semi-amplitude
0.2710306006803582
0.1784226125710581

1.1401687573493582

0.877063147913754

0.023368603083701

0,152933328900305

0.273375589000747

3,59220899075323

0.006580222216779

0.081113568877752

1.279200403565242

0.731097971830720

0.000207954504141

0.073790575504332

0.934224875152871

1.070406094503067

0.004943313086.293

0.070344247002103

0.162520894385298

6.1530549858912619

0.003854341663772

0.062083344455699

0.718551350098258

1.39168596690037

0.003575039026305

0.059791630073155

0.580354546358167

1.723084632101508

0.003382730915098

0.058161249256683

1.418183990805913

0.70512712488859

0.003027503758905

0.05502275673669

2. 137456004404925

0.4673458 73724849

0.0023508300424393

0.053556516171173

0.245042590203957

4.080923235293521

0.002351296304543

0.053491086215315

0.419995792474645

2.380976233375887

0.002360093004439

0.05347383736362

1.730793471691255

0.577759685612943

0.00282332322633

0.053134952962529

1.151519995583835

0.863417399467745

0.002645742330215

0.051436773936329

0.632906631901983

1.579802112154522

0.002031180110827

0.051295030079207

0.104503457586999

9,560900137930892

0.002574767573004

0.050742167558307

2,167906209305284

0.4612745675318973

0.002460526320.264

0.049603692607144

0.238736347073747

4. 188721207546557

0.002436156751357

0.049357438667915

1.002512479334741

0.997483817397257

0.002377001359663

0.043754500916969

0.826658385188289

1.209689537924099

0.002370117079819

0.0486383348243736

2.079438627606608

0.480399020881391

0.002335717059311

0.048329256753438

0.06612546368005

15.122767302450024

0.002325619106375

0.048224673216885

1.936376997737466

0.51642836140295

0.002306747570706

0.04802861200062

2.195653679578352

0.455445232233537

0.002296556229352

0.047922397992508

A point on the plot or a table row can be selected, and a phase plot can be created by clicking

Mew Phase Plot Dismizs

the New Phase Plot button.




Phase Plot for eta Aql

Dec 26, 2024 (database), period: 7.170614470283177, epoch: 2436084.656
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Spectral Window

Not all peaks on the periodogram reflect the "real" frequencies in the star's oscillation spectrum.
Some of them are aliases that occur due to gaps in the observations, finite observation interval,
and the fact that the observations cannot be done in the daytime. Since we can only observe at
night and observers are not uniformly distributed by longitude, there are commonly gaps with a
period of 1 day. Let's inspect the spectral window calculated for the data above.

To do this, invoke the DFT and Spectral Window Frequency Range item from the menu, then
choose the Visual series, and, in the Parameters dialog, click the “Spectral Window” radio
button. You will see the following pattern:



Spectral Window
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There is always a peak at zero frequency. The width of this peak corresponds to the theoretical
resolution of the analysis (the wider the observation time span, the narrower this peak is).
However, we can also see a peak at the frequency of 1 d. This is an alias. Look at the
periodogram we calculated before. Along with the primary peak at the frequency 0.139 d*, you
can see a peak at 1.140 d1, an alias of the primary peak. It has no physical meaning and is a
calculation artifact.

So, the spectral window is a helpful tool to find and reject aliases.
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