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Abstract: In this dissertation we study the development of microwave and RF near-field potentials for
use with atom chip trapped atomic gases. These potentials are inherently spin-dependent, able to target
individual spin states simultaneously. In contrast with traditional atom chip potentials, these RF traps
can be operated at arbitrary bias magnetic field strengths and thus be combined with magnetic
Feshbach resonances. Furthermore, these potentials can strongly suppress the potential roughness that
plagues traditional atom chip potentials. We present a dual chamber atom chip apparatus for
generating ultracold 87Rb and 39K atomic gases. The apparatus produces quasi-pure Bose-Einstein
condensates of 104 87 Rb atoms in an atom chip trap that features a dimple and good optical access.
We have also demonstrated production of ultracold 39K and subsequent loading into the chip trap. We
describe the details of the dual chamber vacuum system, the cooling lasers, the magnetic trap, the
multi coil magnetic transport system, and the atom chip. The apparatus is well suited for studies of
atom-surface forces, quantum pumping and transport experiments, atom interferometry, novel chip-
based traps, and studies of one-dimensional many-body systems.
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