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BS AqQr ol s 5 laesls .o g J gt

name | BSAG
HJD(days) V (mag) HJD(days) V (mag) HJD(days) V (mag) HJD(days) V (mag)
5607.732 9.544 5612.77 9.322 5625.52 9.594 5637.631 9.294
5607.735 9.535 5612.772 9.329 5625.522 9.609 5637.634 9.249
5607.737 9.522 5613.522 9.15 5625.525 9.593 5637.636 9.223
5607.74 9.497 5613.524 9.161 5625.528 9.592 5637.639 9.193
5607.743 9.484 5613.527 9.164 5625.53 9.598 5637.641 9.169
5607.746 9.453 5613.53 9.174 5625.532 9.582 5637.644 9.151
5607.748 9.42 5613.532 9.184 5625.534 9.572 5637.646 9.141
5607.751 9.394 5613.535 9.2 5625.537 9.565 5637.649 9.144
5607.754 9.37 5613.538 9.209 5625.54 9.552 5637.651 9.143
5607.756 9.33 5613.54. 9.224 5625.542 9.532 5637.654 9.149
5607.759 9.304 5613.543 9.234 5625.545 9.513 5637.656 9.158
5607.762 9.268 5613.546 9.246 5625.547 9.495 5637.659 9.163
5608.606 9.269 5613.548 9.257 5625.55 9.469 5637.661 9.171
5608.609 9.282 5613.551 9.271 5625.558 9.379 5637.664 9.176
5608.611 9.296 5613.554 9.285 5625.56 9.355 5637.673 9.215
5608.614 9.316 5613.556 9.289 5625.563 9.327 5637.676 9.231
5608.617 9.323 5613.559 9.3 5625.566 9.287 5637.678 9.239
5608.62 9.336 5613.561 9.317 5625.568 9.265 5637.681 9.255
5608.622 9.356 5613.662 9.285 5625.571 9.211 5637.683 9.261
5608.625 9.363 5616.665 9.255 5625.573 9.19 5637.686 9.275
5608.627 9.378 5616.667 9.211 5625.576 9.165 5637.689 9.287
5608.63 9.382 5616.67 9.186 5625.578 9.159 5637.691 9.299
5608.633 9.393 5616.673 9.16 5625.581 9.155 5637.694 9.317
5608.636 9.405 5616.675 9.149 5625.583 9.146 5637.697 9.326
5608.645 9.427 5616.678 9.135 5625.586 9.154 5637.699 9.347
5608.647 9.425 5616.681 9.138 5625.588 9.155 5637.702 9.355
5608.65 9.428 5616.633 9.143 5625.591 9.171 5637.705 9.37
5608.653 9.449 5616.686 9.145 5625.599 9.202 5637.707 9.381
5608.655 9.444 5616.688 9.157 5625.603 9.208 5637.71 9.401
5608.658 9.453 5616.691 9.17 5625.606 9.219 5637.713 9.395
5608.664 9.468 5616.694 9.18 5625.608 9.232 5637.715 9.417
5608.667 9.469 5616.696 9.188 5625.611 9.245 5637.718 9.41
5608.669 9.475 5616.699 9.193 5625.613 9.258 5637.72 9.427
5608.672 9.482 5616.708 9.231 5625.616 9.272 5637.723 9.432
5608.674 9.492 5616.711 9.248 5625.618 9.275 5637.726 9.444
5608.677 9.505 5616.714 9.256 5625.621 9.284 5637.728 9.46
5608.68 9.495 5616.716 9.278 5625.623 9.293 5637.731 9.436

AS
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Jgd asls!
nifﬁ; BSAqr
HJD(days) V (mag) HJD(days) V (mag) HJD(days) V (mag) HJD(days) V (mag)

5608.683 9.521 5616.719 9.289 5625.626 9.316 5644.524 9.574
5608.685 9.53 5616.722 9.3 5625.629 9.335 5644.527 9.57
5608.688 9.533 5616.724 9.321 5625.631 9.341 5644.53 9.541
5608.699 9.569 5620.53 9.456 5625.634 9.357 5644.532 9.534
5608.702 9.566 5620.533 9.455 5625.642 9.378 5644.535 9.502
5608.704 9.575 5620.535 9.468 5625.644 9.4 5644.537 9.488
5608.707 9.582 5620.538 9.472 5625.647 9.408 5644.54 9.468
5608.71 9.572 5620.542 9.476 5625.649 9.413 5644.542 9.446
5608.712 9.573 5620.547 9.494 5625.652 9.42 5644.545 9.413
5608.715 9.572 5620.55 9.504 5625.654 9.436 5644.547 9.397
5608.717 9.562 5620.552 9.522 5625.657 9.43 5644.556 9.265
5608.739 9.416 5620.555 9.526 5625.66 9.437 5644.559 9.243
5608.742 9.381 5620.557 9.532 5625.662 9.457 5644.561 9.21
5608.744 9.357 5620.56 9.535 5625.665 9.448 5644.564 9.18
5608.747 9.316 5620.563 9.548 5625.667 9.458 5644.567 9.16
5608.75 9.283 5620.565 9.552 5625.67 9.451 5644.569 9.145
5608.752 9.255 5620.568 9.56 5625.672 9.462 5644.572 9.139
5608.755 9.215 5620.57 9.562 5625.675 9.468 5644.574 9.145
5608.758 9.186 5620.573 9.566 5625.633 9.492 5644.577 9.143
5608.76 9.161 5620.589 9.555 5625.636 9.491 5644.579 9.152
5608.763 9.156 5620.592 9.54 5625.638 9.5 5644.582 9.153
5608.765 9.142 5620.594 9.538 5625.691 9.5 5644.585 9.16
5608.768 9.138 5620.597 9.523 5625.693 9.523 5644.587 9.173
5608.771 9.151 5620.599 9.493 5625.696 9.535 5644.59 9.194
5608.774 9.159 5620.602 9.483 5625.698 9.54 5644.598 9.221
5608.777 9.172 5620.604 9.45 5625.701 9.55 5644.601 9.235
5612.652 9.551 5620.607 9.428 5625.704 9.551 5644.604 9.251
5612.655 9.561 5620.61 9.401 5625.706 9.567 5644.606 9.26
5612.658 9.557 5620.612 9.375 5625.709 9.563 5644.609 9.264
5612.661 9.574 5620.615 9.34 5625.711 9.575 5644.611 9.288
5612.663 9.569 5620.617 9.299 5625.714 9.578 5644.614 9.295
5612.666 9.565 5620.62 9.267 5625.716 9.579 5644.617 9.308
5612.668 9.573 5620.622 9.238 5625.719 9.588 5644.619 9.335
5612.671 9.569 5620.625 9.215 5637.528 9.432 5644.622 9.336
5612.674 9.557 5620.628 9.17 5637.53 9.439 5644.625 9.345
5612.676 9.555 5620.644 9.15 5637.533 9.44 5644.627 9.355
5612.679 9.538 5620.647 9.156 5637.535 9.452 5644.638 9.406
5612.681 9.525 5620.5 9.173 5637.538 9.441 5644.641 9.416
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Jgde aslsl
name_ | BSAT
HJD(days) V (mag) HJD(days) V (mag) HJD(days) V (mag) HJD(days) V (mag)

5612.684 9.5 5620.652 9.186 5637.54 9.452 5644.643 9.424
5612.687 9.492 5620.655 9.194 5637.543 9.456 5644.646 9.43
5612.689 9.467 5620.657 9.197 5637.546 9.463 5644.649 9.438
5612.692 9.448 5620.66 9.214 5637.548 9.471 5644.652 9.441
5612.695 9.426 5620.662 9.22 5637.551 9.472 5644.654 9.447
5612.697 9.389 5620.665 9.227 5637.553 9.482 5644.657 9.451
5612.7 9.35 5620.667 9.247 5637.556 9.492 5644.659 9.457
5612.71. 9.236 5620.67 9.264 5637.559 9.495 5644.662 9.463
5612.713 9.186 5620.673 9.273 5637.561 9.5 5644.665 9.467
5612.715 9.169 5620.675 9.279 5637.571 9.545 5644.667 9.47
5612.718 9.161 5620.675 9.295 5637.573 9.539 5644.67 9.47
5612.72 9.144 5620.675 9.307 5637.576 9.556 5644.673 9.495
5612.723 9.145 5620.675 9.325 5637.578 9.548 5644.683 9.508
5612.726 9.142 5620.675 9.376 5637.581 9.564 5644.685 9.521
5612.728 9.144 5620.675 9.383 5637.584 9.567 5644.688 9.536
5612.731 9.154 5620.675 9.402 5637.586 9.569 5644.69 9.538
5612.733 9.161 5620.675 9.402 5637.589 9.573 5644.693 9.547
5612.736 9.171 5620.675 9.414 5637.591 9.574 5644.696 9.546
5612.738 9.179 5620.675 9.418 5637.594 9.575 5644.698 9.559
5612.741 9.197 5620.675 9.417 5637.596 9.569 5644.701 9.567
5612.744 9.202 5620.675 9.432 5637.599 9.573 5644.704 9.571
5612.746 9.213 5620.675 9.438 5637.601 9.559 5644.706 9.573
5612.749 9.223 5620.675 9.447 5637.604 9.54 5644.711 9.576
5612.751 9.23 5620.675 9.447 5637.606 9.53 5644.714 9.583
5612.754 9.245 5620.675 9.439 5637.609 9.517 5644.716 9.579
5612.757 9.254 5620.675 9.451 5637.618 9.435 5644.719 9.576
5612.759 9.273 5620.675 9.46 5637.621 9.415 5644.722 9.578
5612.762 9.288 5620.675 9.456 5637.623 9.388 5644.724 9.566
5612.764 9.295 5620.675 9.467 5637.626 9.355 5644.727 9.546
5612.767 9.306 5620.675 9.468 5637.629 9.321 5644.729 9.54
5644.729 9.548

AA
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Summary

Astronomical observations are usually sparse and non-uniform, sometimes contaminated
with random or systematic noises. They always packed in certain time periods (nights)
separated by several hours or maybe days. Fourier analysis which regularly used to
analyze periodicities in time series could not be implemented in astronomical time series
because it generates fake signals in power spectrum. Lomb-Scargle periodogram is a
well-known algorithm to detect periodicities in a set of non-uniformly spaced data. This
method implements least-squares fitting of sine and cosine waves in form of
y = acos wt + bsin wt and search for best fitted frequencies. It is suitable for time series

with zero mean. The significance of the detected periods is inferred by comparing power
of the signal with a random estimation of false alarm probability (FAP).

In this paper, we manipulate the generalized Lomb-Scargle periodogram (GLS) to
calculate periods for a typical & Scuti star. The GLS is an extension to the Lomb-Scargle
periodogram which takes into account the measurement of errors and also is more suitable
for time series with non-zero average. GLS tries to fit the equation y=acos @t +bsinat +c¢

to the time series and find the power spectrum for frequencies. We consider a given
periodogram peak, derived from GLS, significant when it exceeds the one present “false
alarm probability” level (FAP), which means there is 99% confidence that it is real and
could not be simulated by Gaussian noise. FAP levels are calculated by performing
random permutations of the data with similar times of observations.

O Scuti variable stars lie in the lower part of the instability strip on the main sequence in
Hertzprung-Rassell diagram with luminosity classes between III to V. They are belonging
to the disc population and usually are not observed in globular clusters. The variability of
this type of stars was discovered in 1963 and was assigned to the group of irregular
variables. They are obeying a period-luminosity relation like cepheids and can be used as
standard candles. Their pulsating period is less than 1 day. Many of these stars show
multiple periods with amplitudes less than 0.1 mag. These stars pulsate in radial and non-
radial modes and are important as their pulsations can be used as tracer of their internal
structures. We implement the generalized Lomb-Scargle periodogram to detect period for
high amplitude variable star BS Aqr (HD223338) which is a & Scuti of A8 III spectral
type with very short period (0.01-0.2 days) and low amplitudes (less than 0.9 mag) and
almost sinusoidal light curves. Different interpretations are given in the literature about
the nature of variability for this star. Its period is continuously decreasing. Most authors
have agreed with the monoperiodic nature of this star. Using photometric data taken in La
Silla Observatory that covered 30 September to 6 November 1983, we find that BS Aqr is
an monoperiodic & Scuti and detect a period of 0.1977 days for the star pulsation. The
result is in good agreement with pervious results from this star which demonstrates the
capability of the Generalized Lomb-Scargle method to study brightness variation in
variable stars.
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