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Bu tez calismasinda, orta agir “Ti, *8Ti ve °2Ti cekirdeklerinin kiimelenme yapisi
aragtirtlmistir. Kiimelenme modeli, genellikle ¢ekirdeklerin alt yapilarinin niikleonlar
yerine daha biiyiik ¢ekirdeklerden olusan kiimelenmis yapilar seklinde oldugu fikrini 6ne
stirmektedir. Alfa parcacigini bir kor etrafinda diisiinen ikili kiimelenme modeline gore;
cekirdek arasindaki etkilesme potansiyelinden hareketle ana c¢ekirdeklerin
gozlenebilirlerini agiklamak miimkiindiir. Buna gore ¢ok parcacikli bir sistem, kor ve
onun etrafinda dolanan bir alfa pargacig1 gibi diisiiniilerek iki parcacikli bir sisteme
indirgenebilir. Bu tezde, kiimelenme modeli kapsaminda diisiiniilen *Ti=*’Ca+a,
BTi=*Ca+a ve *°Ti=*Ca+o mekanizmalari ile **Ti, “®Ti ve %2Ti ¢ekirdeklerinin uyarilma
enerjileri ve a-bozunum genislikleri Gamow kodu ile incelenmistir. Ayrica ilk defa
deneysel &lgiimleri yapilan *4*3%2Ti izotoplar1 i¢in uyarilma enerjileri ve alfa bozunum
geniglikleri fenomenolojik ve mikroskobik potansiyeller ile WKB (Wentzel-Kramers-
Brillouin) metodu kullanilarak G=12,13,14,15,16 global kuantum sayilar1 igin

hesaplanmis ve deneysel ¢aligmalar i¢in yol gosterici olabilecek sonuclar elde edilmistir.
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In this thesis study, the clustering structure of **Ti, “®Ti and °2Ti isotopes which are
medium nuclei is investigated. The cluster model suggests that the underlying structures
of the nuclei are usually clustered structures consisting of larger nuclei instead of
nucleons. According to the binary cluster model, which thinks about an alpha particle
around a core; it is possible to explain the observables of the parent nuclei using the
potential for interaction between nuclei. Accordingly, a multi-particle system can be
reduced to a two-particle system by considering of the core and an alpha particle around
it. In this thesis study, the excitation energies and a-decay widths of with 4Ti, *8Ti and
52Tj, “Ti="Ca+a, ®Ti=*Ca+o and >2Ti=*Ca+a, *Ti, *®Ti and >2Ti were investigated by
the Gamow code in terms of the cluster model. In addition, excitation energies and alpha
decay widths for “+4352Tj isotopes, which were firstly experimentally measured, using the
WKB (Wentzel-Kramers-Brillouin) method with phenomenological and microscopic
potentials for G=12,13,14,15,16 global quantum numbers were calculated and the results
which would be a guide for experimental studies were obtained.
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