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Abstract

The potential traps for trapping of the charged particles are one of the most
conventional systems used for fundamental research and perecise measurements on
trapped charged particles. The Penning trap is a potential trap that with a static electric
potential and a superimposed magnetic field can confine the charged particles in three
dimensions.

These systems have applications such as study and measurement of the fundamental
constant of the particles, energy states studies, study of particles decay, study of charged
particles interaction and Quantum Information.

In this thesis, classical evolution of electron and ion in a Penning trap is studied. The
trajectory of a electron, 5 Ca" and ‘3 AU" ions under electric and magnetic field of trap

is calculated and ploted using a C++ programming. Also suitable fields for trapping they
considering the geometry of the trap is obtained. Next, quantum states of such an ion in a
Penning tarp is studied to be used for a qubit construction.

Keywords: Potential trap, Penning trap, Trapping, Qubit, Quantum states.
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