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EXPERIMENTAL PLANS

“Rb atoms trapped in a magneto-optical trap (MOT) are first excited to 5P,
and then to a Rydberg state (n ~ 40) which 1s predominantly of d character for
a broadband excitation laser source.

HALF-CycLE PULSEs

® Subpicosecond terahertz radiation 1S i) Emitter
produced by gating a biased photocon-

ductive (PC) antenna with ultrafast laser

pulses’. -

® Electrons are produced in conduction
band when the photon energy 1s greater

than the semiconductor band gap (1.43
eV in GaAs). 11) Detector

INTERACTIONS OF RYDBERG ATOMS
WITH TERAHERTZ RADIATION

Ultra-cold Rydberg atoms provide a fascinating regime in which to explore
atomic states that exhibit both classical and quantum properties. The objec-
tive of our research 1s to study the interaction of these systems with unipolar
terahertz electromagnetic pulses (half cycle pulses). In particular, these pulses
provide an impulsive kick to the excited electron and thus interact in a much
different manner than traditional bipolar continuous wave laser radiation. In
principle this broadband technique should allow the efficient de-excitation of
antihydrogen atoms from the currently produced mix of excited states' to a
lower n state which will decay more efficiently to the ground state (t « n°/log
n) which 1s a necessary prerequisite for a CPT comparison with hydrogen.

Collisions between Rb atoms then change the d character to a mixture of € lev-
els.

A train of half-cycle pulses are then sent through the trapped atoms and the
atomic state 1s allowed to evolve.

The resulting state distribution 1s measured by applying an electric field pulse
to 1onize the atoms.

The bias field accelerates these electrons
and a photocurrent 1s produced that will
decay with a time constant set by the
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of Rydberg states for antihy-
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Filnce QGAdlems Our interaction chamber contains a MOT, field ionization plates and electron multiplier

for detection, and silicon windows which allow for the entry of half cycle pulses.
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