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Bu doktora tez ¢alismasinda, LHeC (Biiyiikk Hadron elektron Carpistiricisi) te e+p
carpistiricist ve detektorii incelenmistir. Lineer hizlandiricida hizlandirilan elektron demeti
tarafindan iic farkli metot kullanilarak (Geleneksel, Compton Gerisagilma ve Undulator
Tabanli metotlar1) ve ii¢ farkli hedef (W75Re25, W75Ta25 ve W75Ir25) icin pozitronlar
tiretilmistir. Uretilen pozitronlarin lineer hizlandiricida 60-140 GeV enerji degerlerine
ulastirildigi ve LHC (Large Hadron Collider) protonlar: ile detektoriin ¢arpisma noktasinda
carpigsmalari goz oniine alinmistir. Her hedef ve metot i¢in tahmini pozitron sayilart FLUKA
simiilasyon kodu kullanilarak belirlenmistir. Pozitronlarin yakalama verimini belirlemek icin
Adyabatik uygunlastirma aygiti (AMD) 6nerilmis ve ASTRA kodu kullanilarak simiilasyonu
yapilmistir. Ayrica e+p carpistiricisinin 1isinliligit CAIN kodu kullanilarak hesaplanmastir.
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In this PhD thesis, LHeC (Large Hadron electron Collider) e+p collider and its detector have
been investigated. The positrons are produced by electron beam accelerated at the linear
accelerator, by three methods (Conventional, Compton Backscattering and Undulator based
methods) and for three different targets (W75Re25, W75Ta25 and W75Ir25). It is taken into
account that these produced positrons are reached to 60-140 GeV energy value at the linear
accelerator and they are collided at the collision point of the detector with the protons of LHC.
Estimated number of the positrons has been determined by FLUKA simulation code for the
each target and method. Adiabatic matching device (AMD) is proposed in order to determine
the capture efficiency of positrons and it is simulated by ASTRA code. Furthermore e+p

collider luminosity has been calculated using CAIN code.



