OZET

Bu ¢alismanin konusu diisiik manyetik alana sahip nétron yildizlarinin ¢evresindeki
disklerin incelenmesidir. Hedef, diisiik manyetik alana sahip nétron yildizlarinin
cevresindeki disklerin ¢aligilmasi ile bu tip sistemlerin gozlemlerine fiziksel olarak
tutarlt bir model ¢ergevesinde muhtemel cevaplar tiretmektir. Diisiik manyetik alana
sahip diistik kiitleli ndtron yildizi giftlerinin ¢evresindeki disklerin incelenmesi, yiiksek
yogunluktaki yildiz fiziginin anlagilmasi agisindan 6nem tasimaktadir. Belirli varsayimlar
ve fiziksel sinirlamalar altinda, y1g1sma diskleri gaz basincinin veya radyasyon basincinin
baskin oldugu iki farkli rejimde incelenebilir. Butezde 70°1i yillarin basinda yapilan dncii
calismalarda elde edilen duragan durum disk ¢oziimleri en i¢ diskteki Kepler olmayan
bir sinir tabakasinin varligi hesaba katilarak kullanilmis ve birlesik disk ¢oziimleri elde
edilmistir. Birlesik disk ¢6zlimlerinde ele alinan i¢ disk sinir tabakalar1 uygun fiziksel
kosullar altinda ve Siir Bolgesi Modeli (Boundary Region Model, BRM) [Alpar ve
Psaltis, 2008, Erkut v.d., 2008] ¢ercevesinde nétron yildizi kaynaklarinda gézlemlenen
kHz kuazi-periyodik salinim (quasi-periodic oscillation, QPO) frekanslarinin X-1gmn
akisi ile olan korelasyonunu agiklamak i¢in kullanilmistir.

Caligma notron yildizi diistik kiitleli X-1s1n ¢iftlerindeki (Neutron star low-mass
X-ray binaries, NSLMXBs) kHz kuazi periyodik salinim (Quasi-Periodic Oscillation,
QPO) frekanslari ile X-151n akisi arasindaki biiyiik zaman 6l¢eklerinde gézlemlenen
paralel izlerin, Sinir Bolgesi Modeli kapsaminda belirli varsayimlar ve fiziksel
sinirlandirmalar altinda agiklanabilecegini gostermistir. Bu tez ¢aligsmasinda elde edilen
veriler ileride incelenen kaynaklarin kiitle, yarigap ve manyetik alan degerlerinin tahmini

hakinda yapilacak ¢alismaya temel olusturacaktir.
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ABSTRACT

This study deals with accretion disks around weakly magnetized neutron stars. In this
work we aim to come up with possible explanations for observational phenomena within
a physically plausible model by studying accretion disks around weakly magnetized
neutron stars.

Investigating accretion disks around weakly magnetized neutron stars is important for
studying and understanding the physics of neutron stars. Under reasonable assumptions
and physical constraints, accretion disks can be examined using two different regimes:
Gas pressure dominated or radiation pressure dominated. In this thesis, zeroth order disk
solutions which were also obtained in the early 70°s [Shakura ve Sunyaev, 1973] are
employed while taking into account the existence of a non-Keplerian boundary layer in
the innermost region of the disk and unified disk solutions are found. Boundary layers
which define the innermost disk boundary condition for physically plausible unified
disk solutions are used to explain the correlation between kHz quasi-periodic oscillation
(QPO) frequencies observed in neutron star low-mass X-ray binaries and the X-ray flux
in accordance with the Boundary Region Model (BRM) [Alpar ve Psaltis, 2008, Erkut
v.d., 2008].

This study has revealed that the parallel tracks phenomena observed with long
timescales for the correlation between kHz QPO frequencies and the X-ray flux of the
neutron stars in low-mass X-ray binaries can be explained within the frame of the BRM
under plausible assumptions and self-consistent physical constraints. The model data
obtained in this thesis can be used in a subsequent work to determine the masses, radii

and magnetic field strengths of the neutron stars in LMXB systems we studied.
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