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KISA OZET

OTEGEZEGEN ARASTIRMALARINDA GEGiS YONTEMI VE ISIK EGRISI
ANALIZI

Cihan BERBER

Bu calismada, 6tegezegen gdzlemleri icin kullanilan TESS uydu teleskobunun
verileri kullanilarak 6tegezegen adayina sahip bir yildiz sistemi olan TOI 126.01 (TIC
70440470) kaynadinin 1sik egrisi analizi yapilmistir. TESS uydu verilerinin
incelenmesinde 6ncelikle Planet Hunters TESS projesinin halka agik verilerinden
faydalaniimistir. Planet Hunters TESS projesindeki ¢evrim igi interaktif 11k egrisi
analiz araci kullanilarak simulasyon verileri ile deneme yapildiktan sonra toplamda
112 farkh kaynag@a ait orijinal 151k egrisi incelenmis ve gezegen gegisleri belirlenerek
proje yonetimine génderilmistir. Daha sonra exo.MAST veri tabanindan indirilen TOI
katalogundan segilen 15 aday yildiz arasindan GlUnes’in yarigapina ve sicakligina
yakin olmasi agisindan ve exo.MAST veri tabanindaki uydu verilerine bakildiginda
yuksek sinyal/gurultu oranina sahip verileri oldugundan TOI 126.01 (TIC 70440470)
kaynagi segilmistir. Verilerin indirgenmesi ve 1g1k egdrisi analizleri icin Python
bilgisayar dilinde c¢alisan Lightkurve yazihimi kullaniimigtir. Lightkurve yazilimi
kullanilarak evre cinsinden katlanmis 1sik egrileri olusturulmustur. interaktif bls
periodogramlari sayesinde gdzlemsel i1sik egrileri ile en uyumlu teorik modeller tespit
edildikten sonra bu modeller Gzerinden gecis parametreleri dl¢iimustir. Buna goére
TIC 70440470 icin TESS uydusunun yapmis oldugu 2018 ve 2020 gozlemlerinden



gegcis teknigi kullanilarak aday gezegenin gegcis periyodu 3,0353924 + 0,0008147 guin,
gecisin suresi 0,0843 + 0,0113 gln, gegis derinligi 0,01467 + 0,0008 e/s ( %1,4670
0,0808) olarak bulunmustur. Aday gezegenin yaricapinin hesaplanmasi igin gegis

derinligi kullanilmistir. Yarigaplar orani k= 0,12112 ve gezegen yarigap! 1,29 Rypiter
olarak bulunmustur. Bulunan bu sonug¢ TIC 70440470 kaynaginin Jupiter boyutlarinda

bir gezegene sahip bir yildiz sistemi olduguna dair bir gostergedir.
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ABSTRACT

TRANSIT METHOD AND LIGHT CURVE ANALYSIS IN EXOPLANET RESEARCH

Cihan BERBER

In this study, light curve analysis of TOI 126.01 (TIC 70440470), which is a
candidate exoplanet system, was performed using data from the TESS satellite
telescope. The publicly available data of the Planet Hunters TESS project was used
to investigate TESS satellite data. Using the online interactive light curve analysis tool
in the Planet Hunters TESS project, original light curves of 112 different sources was
examined and planetary transits were determined. TOI catalog was downloaded from
ex0.MAST database. TOI 126.01 was chosen among the 15 candidate stars, with its
radius and temperature close to solar values and its high signal/noise ratio data in the
ex0.MAST database. Lightkurve software running in Python was used for data
reduction and light curve analysis. Folded light curves were produced using
Lightkurve software. Using the interactive bls periodograms, the most compatible
theoretical models fitting the observational light curves were determined, and the
transit parameters were measured. Accordingly, from the 2018 and 2020
observations of TIC 70440470 made by the TESS satellite, the transit period of the
candidate exoplanet is found as 3.0353924 + 0.0008147 days, the transit duration as
0.0843 + 0.0113 days, the transit depth as 0.01467 £ 0.0008 e. /s (%1.4670 + 0.0808).
Transit depth is used to calculate the radius of the candidate exoplanet. The radi ratio

was found to be k= 0.12112 and the planetary radius to be 1.29 Rjupier. This result is
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an indication that TIC 70440470 is a star system with an exoplanet nearly the size of

Jupiter.
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