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Quantum computers are computation devices that directly utilize quantum
mechanical phenomena in order to manipulate data. As of today, quantum
computers are still in their infancy. However, there have been experiments of
quantum computing operations on quantum computers based on a few quantum bits
(qubits). Large-scale quantum computers are potentially able to solve particular
problems much faster than conventional classical computers using the best current
algorithms. This ability would allow a quantum computer to decrypt many of
the cryptographic systems in use today. Spin systems linked with donor atom doped
inside silicon are considered an ideal choice to realize a qubit. The only remaining
task is to construct a suitable and efficient method to manage the interactions of
individual spins. These interactions can be of two major types: spin-spin interaction
and interaction of spins with external agents such as electric fields. The general
picture of incorporating donor atoms as a means of realization of qubits, is to find a
way to harness the donor’s electron cloud distribution (electron wavefunction) using
the external voltages and control the spins behaviors by exposing the qubit to

externally applied magnetic fields. This ability makes it possible to construct singlequbit and double-qubit quantum logic gates. Since Kane’s idea in 1998, many
approaches have been used to found a reliable relationship between hyperfine
interaction constant and external voltage. Perturbation theory can be used to
calculate the effect of gate voltage in changing the hyperfine interaction constant.
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