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Prox Cen ;e ab sbaosls 5l Jool= Hy axtls
Star name: Prox Cen
HJD(days) H, — Index HJD(days) H, — Index HJD(days) H, — Index HJD(days) H, — Index
53060.35937 8.4388 53812.27491 5.3865 54883.35572 4.9479 54992.14112 5.4596
53152.09045 4.8588 53835.25258 8.7055 54904.26643 8.6954 55053.05029 4.7196
53153.14257 8.237 54233.18635 8.435 54906.31386 8.7034 55275.26358 4.3659
53203.02946 3.2498 54296.08606 4.5685 54909.3173 8.6913 55283.271 4.8457
53207.0005 5.1662 54299.09034 4.921 54910.31634 8.6861 55284.27422 8.6918
53492.20069 8.4422 54658.05627 4.6319 54912.32798 8.7009 55288.2918 8.6941
53810.27638 5.5371 54879.32506 5.1168 54989.14257 4.1563 55291.34046 8.683
55292.29472 4.2754 56371.29822 5.3684 56417.24252 4.8713 56420.06174 53157
55301.30863 8.6747 56373.22979 5.0454 56417.26446 5.1332 56420.09253 4.6981
55304.2679 8.5828 56388.35451 8.4442 56417.29611 4.9488 56420.09869 4.8402
55305.23664 8.7052 56390.18312 8.4305 56417.34731 5.1463 56420.14874 5.0759
55349.08192 8.6757 56390.36298 8.4348 56417.36987 4.887 56423.98019 5.17
55352.94259 8.6935 56391.25299 8.428 56417.39181 5.1001 56423.98802 5.1807
55387.05848 8.656 56391.38984 8.419 56417.39912 4.9742 56424.1442 5.1585
55403.9985 8.6886 56394.21356 8.4404 56417.99799 5.2116 56425.9903 4.7803
55434.99627 8.7056 56394.38254 8.4251 56418.01147 5.242 56426.03473 3.9678
55436.99043 8.6955 56396.3294 8.4288 56418.01764 5.2396 56426.07949 4.4325
55614.37112 8.4218 56397.12434 8.4271 56418.0238 5.3249 56426.10117 4.7453
55625.33506 8.428 56400.13184 8.4374 56418.02995 5.3042 56426.23239 4.5628
55630.31545 8.4254 56400.31231 8.4415 56418.05458 5.2733 56426.97445 5.0831
55631.32823 8.6973 56401.10312 8.4487 56418.07981 5.2274 56656.31314 4.9372
55635.34703 8.667 56402.1186 8.4322 56418.09212 5.3178 56661.30191 4.9768
55641.24405 4.5037 56402.34575 8.4254 56418.09829 5.245 56661.34675 4.8983
55644.28359 4.4739 56403.1001 8.4309 56418.11676 5.2073 56663.35185 4.5771
55647.22234 0.6752 56404.09871 8.4305 56418.1358 5.321 56663.36621 4.4144
55648.31078 4.8092 56405.34429 8.435 56418.15427 5.3413 56667.27597 4.8723
55648.35153 8.6978 56407.23318 8.4312 56418.16043 5.3221 56721.31863 8.6411
55656.14344 5.6375 56408.27288 8.4272 56418.17275 5.1822 56725.36573 8.6577
55675.19927 8.4287 56409.08474 8.1221 56418.18608 5.1173 56732.32263 8.6173
56010.23824 8.4269 56409.27997 8.4176 56418.20455 4.9204 56737.27798 8.6779
56052.25177 8.4315 56410.0815 8.4139 56418.24839 4.6057 56738.1812 8.6739
56057.28815 8.4216 56417.00411 4.9978 56418.2607 4.6551 56744.20253 8.6764
56079.10874 8.424 56417.03337 5.1448 56418.27302 4.8587 56745.34187 8.6622
56085.16946 8.4279 56417.04068 5.1229 56418.29149 4.8277 57056.35832 8.7094
56320.36307 3.6178 56417.05531 5.1386 56418.3038 4.8601 57057.36473 8.6878
56322.32409 5.0201 56417.07851 5.221 56418.31004 4.8672 57058.36547 8.5948
56354.31446 4.4299 56417.08582 4.9258 56418.32236 4.8459 57064.34508 8.6769
56356.29862 4.6295 56417.09314 4.8747 56418.33468 4.9559 57464.37903 4.5036
56361.33221 4.8391 56417.1224 5.0063 56418.34083 49168 57905.01764 4.0298
56363.2712 4.8743 56417.12971 4.7752 56418.3593 4.7224 57937.13238 4.8411
56365.31124 4.3897 56417.16197 35121 56418.37295 4.828 57944.03591 4.2465
56367.26578 5.1973 56417.16928 3.6397 56419.16075 4.8539 57945.08227 3.9551
56369.24737 5.0918 56417.18391 3.6479 56419.16691 4.8466 57946.03132 43114
56370.22035 8.674 56417.19123 3.6494 56420.04824 5.1765 57948.14516 4.5623
56370.37882 8.6245 56417.23521 4.7583 56420.05439 5.251 57949.16118 4.8017
57960.97639 5.2488 57987.01771 4.4686 58020.95768 5.6934 57960.97639 5.2488
57961.96261 5.18 57996.96301 3.5377 58021.95821 5 57961.96261 5.18
57963.96397 5.1763 57997.9757 5.0405 58022.96036 5.5722 57963.96397 5.1763
57971.95732 4.4025 57998.96893 5.476 58024.96789 4.9689 57971.95732 4.4025
57972.95737 4.4309 57999.97189 4.7844 58025.97398 5.0309
57986.00849 2.4676 58007.02281 4.9473 58026.97498 5.6958
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Summary

The study of the existence of life or habitable zone somewhere in the universe, beyond
the Earth, has been one of the important research areas in the field of astronomy and
astrophysics in the last few decades. Countless studies have been done and are being done
theoretically and experimentally.

Proxima Centauri (a Cen C = Gliese551) with visua magnitude of 11.01 and at a
distance of 1.3 pc is the closest star to Earth after the Sun and is especially important for
our knowledge of very cool stars. This M5.5V spectral type star is the faintest member of
the Alpha Centauri ternary star system, located about 1400 astronomical units closer to
Earth than the other members. The physical characteristics of this star, including radius
(1.7Rg), mass (0.2Mg,), rotational periodicity (1.5 +35) and its age, which is about 4.85
billion years old, are well determined. Despite its old age, Proxima Centauri is an active
star, and like the sun it has activity cycle (the activity cycle of the sun is about 11 years).
Generdly, M-type stars are hard to study due to their optical faintness. But Studying
Proxima Centauri can improve our knowledge of very cool stars as its proximity lets usto
observe it with great accuracy. Moreover, its similarity to the sun and the possibility of
having a system of planets around it and consequently the study of life on these planetsis
of particular importance.

This paper aims to determine the activity cycle of Proxima Centauri star using spectral
line H, and to evaluate the generalized Lamb-Scargel periodogram technique (GLS) to
determine the period of active dwarf stars, including Proxima Centauri.

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.
GLStriesto fit the sinusoidal equation to the time series and find the power spectrum for
frequencies. We consider a given periodogram pesk, 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.

For this purpose, we used HARPS spectroscopic data over a period from 2004 to 2017.
HARPS, the High Accuracy Radial velocity Planet Searcher at the European Southern
Observatory La Silla 3.6m Cassegrain telescope is dedicated to the discovery of extrasolar
planets. It is a fibre-fed high resolution echelle spectrograph. This instrument is used to
accurately measure radia velocities of the order of 1 m/s in extrasolar planet research.
The spectral areais 378-691 nm and its resolution 115,000. Therefore, from this point of
view, we can say that our analysisis more accurate than others.

The magnetic activity period of Proxima Centauri is obtained as 2349 days, which isin
good agreement with the results obtained from other methods. Therefore, our results
confirm the efficiency and superiority of the generalized Lamb-Scargel periodogram
technique in determining the period of active cool dwarf stars.
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