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OZET

KUANTUM BILGISAYARLARININ TEMEL YAPISI “QUBIT”
JAMIL IBRAHIM

Bu c¢alismada, klasik bilgisayarlarin ikili (0 ve 1) bitler iizerinden
gergeklestirdigi  bilgi isleme siireglerine alternatif olarak gelistirilen kuantum
bilgisayarlarin temel prensipleri ele alinmaktadir. Kuantum bilgisayarlar, bilgiyi
kuantum bitleri (kubitler) araciligiyla temsil etmekte olup, kubitlerin siiperpozisyon
ozelligi sayesinde ayni anda birden fazla durumu barindirabilmesi miimkiin
olmaktadir. Bu baglamda ¢alismanin amaci, kuantum bilisime iligkin temel kavramlara
genel bir ¢erceve sunmak ve bu alandaki kuramsal altyapiy1 agiklamaktir. Bu
kapsamda oncelikle kubit kavrami tanitilmakta, ardindan kuantum bilgisayarlarin

temel yapi taslari arasinda yer alan kuantum kapilar1 incelenmektedir.

Kuantum kapilari, bir veya daha fazla kubit {izerinde birimsel doniistimler
gerceklestirerek kuantum hesaplamanin temelini olusturmaktadir. Calismada,
kuantum bilisime iliskin bu temel kavramlar; kuantum noktalari, tek foton sistemleri
ve siiperiletken kubitler gibi farkli fiziksel gergeklestirim yontemleri {izerinden
aciklanmaktadir. Ayrica, kuantum bilgisayarlarin kuramsal yapilarinin pratik
uygulamalara nasil doniistiigii ele alinmakta ve kuantum bilisimin giincel ve potansiyel
uygulama alanlar1 degerlendirilerek alanin gelecegine iliskin genel bir perspektif

sunulmaktadir.
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ABSTRACT

THE FUNDAMENTAL STRUCTURE OF QUANTUM COMPUTERS
“QUBIT”

JAMIL IBRAHIM

This study examines the fundamental principles of quantum computers, which
have been developed as an alternative to the information processing mechanisms of
classical computers based on binary bits (0 and 1). Quantum computers represent
information through quantum bits (qubits), which, due to the principle of
superposition, can exist in multiple states simultaneously. In this context, the aim of
the study is to provide a general framework for the basic concepts of quantum
computing and to elucidate the theoretical foundations of this field. Accordingly, the
concept of the qubit is first introduced, followed by an examination of quantum gates,

which constitute the fundamental building blocks of quantum computers.

Quantum gates form the basis of quantum computation by performing unitary
transformations on one or more qubits. In this study, these fundamental concepts of
quantum computing are explained through various physical implementation
approaches, including quantum dots, single-photon systems, and superconducting
qubits. Furthermore, the transformation of the theoretical structures of quantum
computers into practical applications is discussed, and a general perspective on the
future of the field is presented by evaluating current and potential application areas of

quantum computing.
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