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Figure 6.1: Electrostatic potential in the xz-plane for a 3D rf ion trap. The potential has cylindrical symmetry
about the z-axis. The values of the contours correspond to Eq. (6.4) at t = 0.
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Figure 6.2: Electrode geometries for making rf traps. (a) Cylindrically symmetric 3D rf trap. (b) Linear
rf trap with no confinement along the long direction. (c) Linear rf trap with endcap electyodes for static
confinement along the long direction.
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Figure 6.5: Cross section through the electrodes of a Penning trap. The trap has cylindrical symmetry about
the vertical axis. The two endcaps are electrically connected and a dc voltage is applied between the ring and

the endcaps.
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Figure 6.6: Example trajectories in the radial plane of an ion in a Penning trap. Small circles are cyclotron
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Figure 6.7: Examples of three-dimensional trajectories of an ion in a Penning trap.
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Figure 6.14: Hyperfine levels pf **Ca*. The Zeeman splitting in a magnetic field is shown.
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Figure 6.15: (a) Zeeman splitting of the ground state hyperfine components of #*Ca*. (b) Sensitivity of qubit
frequency to magnetic field, df /dB, as a function of magnetic field, for a few different qubit choices.
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Figure 6.16: Driving a Raman transition
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Figure 6.17: Implementation of a controlled-Z gate between a pair of ion qubits. |g) and |e) are the qubit
states, and |a) is an auxiliary state. |0) and |1) refer to the (shared) motional state. The steps are applied
in sequence. (i) The state of qubit 1 is mapped to the motional state. (ii) A 7 phase shift is applied to the
motional state conditional on the state of qubit 2. (iii) The motional state is mapped back to ion 1.






