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KISA OZET

ASTROFIZIKTE MAKINE OGRENMESi ALGORITMALARI KULLANARAK
GALAKSILERIN OZELLIKLERININ TESPIT EDILMESI
Harun Tayfun SOYLEMEZ

Bu calismada galaksilerin halosundaki karanlik maddenin makine
o6grenimi algoritmasi kullanilarak belirlenen kitle miktari tahminin, matematiksel
yontemlerle elde edilmis kitle sonuglarina ne dlgtde yaklastigr arastiriimaktadir.

Arastirmada galaksilerin halo kisimlarindaki karanlik madde miktarinin
tahmini ile bunun i¢in hizh ve daha az iglem zamani gerektiren bir ydntem
gelistiriimesi amacglanmigtir. MICECAT v2 sentetik galaksi katalogundan gekilen
20000 galaksiyi igeren veri setinin yuzde 80'ni makine 6grenme algoritmasinda
modelin egitiimesi igin kullaniimistir. Geriye kalan veriler modelin testi igin
kullaniimis ve tahmin edilen sonuglarla test verileri karsilastiriimis. Sonug olarak
gelistirilen makine 6grenme SVR algoritmasi modelinin egitiminde gercek degerle
tahmin edilen deger arasinda hesaplanan standart sapmanin 0.00082 oldugu
hesaplanmigtir. Modelin guvenirligi test edildikten sonra gozlemsel galaksi verileri
icin gelistirilen model kullanilarak SDSS DR16 katalogunda yer alan 20000 farkli
galaksinin halosundaki karanlik madde kitlesi belirlenmistir. 107 ile 10" Mgines
arasinda kutleye sahip galaksiler igin karanlik madde halo kitlelerinin galaksi
gorunur kitlesinden yaklasik 100 kat fazla oldugu goérilmustir. Galaksilerin Halo
kutlesi arttikga gorunur kitle degerinin de arttigi tespit edilmistir. Calismamiz
makine 6grenimi algoritmalari kullanilarak galaksilerdeki karanlik madde miktarini
hizli bir sekilde tahmin edilebildigini gostermistir. Bu ¢alismada z=0 degerine
sahip galaksiler incelenmistir.

Anahtar Soézcikler: Karanlik madde, halo kutlesi, makine 6grenimi, SDSS
galaksi katalogu, SVD algoritmasi, galaksiler
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ABSTRACT

DETERMINING THE PROPERTIES OF GALAXIES USING MACHINE
LEARNING ALGORITHMS IN ASTROPHYSICS
Harun Tayfun SOYLEMEZ

In this study, the relationship between the amount of dark matter in
galaxies determined using the machine learning algorithms and the mass results
obtained by mathematical methods regarding the dark matter in the halos of
galaxies is investigated.

The aim of this research is to estimate the amount of dark matter in the
halo parts of galaxies and to develop a method that requires faster and less
processing time for this analysis. 80 percent of the dataset including 20000
galaxies from the MICECAT v2 synthetic galaxy catalog was used to train the
model in the machine learning SVR algorithm. The remaining data were used for
testing the model, and the predicted results were compared with the test data.
The standard deviation of prediction data and real data in training model is
calculated as 0.00082. After testing the reliability of the model, dark matter halo
masses of the 20000 different observed galaxies from SDSS DR16 catalog were
determined with our trained model. As a result dark matter halos are found to be
aproximately 100 times more massive than the stellar masses for galaxies with
107 to 10'"® Msolar masses. Dark matter halo mass is observed to be increasing
with the raising galaxy stellar masses. Our study also showed that it was possible
to quickly estimate the amount of dark matter in galaxies using a machine learning
algorithm. All galaxies z value is zero in this study.
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