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Abstract

A laser velocimeter shall be used for an in-detail characterization of atomic and molecular gas jets and allows investigations into the jet dynamics.
Existing methods are currently not efficient enough, hard to build, and rather expensive. A laser velocimeter based on the self-mixing technique can
provide unambiguous measurements from a single interferometric channel, realizable in a compact experimental setup that can be installed even In

radiation-exposed environments

The Task

Gas targets are Important for a number of
accelerator-based applications. Detailed information
about the gas jet is important for its optimization and
the quality of the beam profile that can be measured
with it.

Solution: Self-Mixing Laser Diode

The main advantages of the self-mixing
scheme with respect to traditional
Interferometer is possibility of

»unambiguous measures ,
»single interferometric channel,
»compactness of the setup,
» low cost,

»ease of alignment

» In-detail characterization of the gas jet,
»Gas: Ar, N,, He
»Velocities: 100-2000 m/s
»Density: 10° — 10%? particles/cm?

» compact and cheap
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Conclusion

First results from investigations into a velocimetry based on laser self-mixing for the characterization of supersonic gas jets as used in advanced beam
profile monitors were presented. The preliminary design of such monitor based on a LD and the SM technique shows good potential for a compact and
cost efficient experimental setup. This shall be used for an accurate characterization of the gas jet, probing simultaneously its density and velocity.

Laboratory experiments with different solid targets with varying reflectivity showed the possibility to measure velocities with better than 2% accuracy.
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