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Annual accomplishments (200 words max):

Second year MURI project highlights include: first prediction of THz and optical probe detection
of nonequilibrium anisotropic photoionized electron/ion distributions, derivation of a self-
consistent quantum photoioization electromagnetic pulse propagator to investigate
filamentation; theoretical investigation of means to deliver conical wave beams over kilometer
ranges, experimental realization of novel bottle beams initiated by vortex beams in air; spatial,
temporal and phase control of ultrashort intense pulses (transverse and temporal profiles) and
mid-IR filament enhanced phase matched higher harmonic generation to produce a coherent X-
ray source.

At the mathematical level, asymptotic analysis of apodized Bessel beams yields an amplitude
equation description on characteristics confined to the surface of a cone and a generalization of
the classical ABCD matrix method to create desired pulses at range.

Active collaborative multidisciplinary projects include: an Arizona — Colorado continuing joint
work on studying the transition of initially anisotropic photoionized electrons to an isotropic
plasma state, an Arizona — Central Florida — Colorado School of Mines collaboration on remote
delivery of Bessel and vortex beams, a continuing theory/experiment collaboration on HHG in
high pressure gas waveguides involving Colorado, Cornel and Arizona, simulation of nonlinear
temporal, phase evolution of femtosecond USPs with Temple. Transitions include a joint

long range filamentation experiment between Arizona and the AFRL personnel at the latter's
TeraWatt facility.
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Changes in research objectives, if any:

None



Changes 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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