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Annual accomplishments (200 words max):

Production, Cooling, and Detection. Buffergas cooling of large gaseous molecules was
accomplished and molecular optical pumping into a magnetic trap was modeled. SrF
1D laser cooling and large optical forces from a cryogenic hydrodynamically enhanced
molecular beam was accomplished. A new Stark deceleration technique promises large
increase in molecular density. Experiments towards indirect cooling of KRb/Rb2, e.g.
using FOPA was accomplished, as was LiNa magnetoassociation (as yet without sur-
viving molecules).

Structure and Chemistry. KRb/RbCs collisions and potential surfaces of K2Rb and
more have been calculated and ultracold chemical reactions were studied, also how
to prepare KRb into single hyperfine states, using the effect of DC electric fields and
optical lattices, This also leads to equal trapping potentials for different rotational
sublevels. In KRb collisions trimers don’t appear. The nature of anisotropic collisions
was experimentally investigated and direct absorption imaging implemented.

Quantum Information/Simulation. Symmetry breaking/phase transitions in layered
dipolar fermions were calculated, also regarding their experimental feasibility, as well
as dipolar arrays for increasing single-photon nonlinearities and creating cluster states.

Molecular Ions. Redesigned traps improved the major problem of charging dielectrics
due to laser ablation in traps significantly.
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Changes in research objectives, if any: None

Change in AFOSR program manager, if any: None

Extensions granted or milestones slipped, if any: None

Include any new discoveries, inventions, or patent disclosures during this reporting period
(if none, report none): None
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