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Valve design!
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Experimental set-up! Molecular beam characterizations! Pulsed supersonic expansion is now a ubiquitous technique used in all laboratories interested in spectroscopic and reaction dynamics studies. The conversion of enthalpy to mass flow leads to the production of low temperature flows with well-defined kinetic energy. High speed valves are used to make short pulses allowing for high beam intensities with lower pumping requirements. Solenoid as well as piezoelectric disk valves have played a significant role but still show important shortcomings: low repetition rates, limited operational times and gas flows. To overcome these limitations, we have developed a new valve based on a high force piezo stack actuator. In this poster, we present the design of this new valve along with molecular beam characterizations obtained via DC slice ion imaging. This design can also be used to generate low temperature pulsed uniform supersonic flow as can be seen in the poster Abeysekara et al. 
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 13 Fig 1: Cut view of the valve assembly. The piezostack actuator (Physik Instrumente, P-212.80, blue) is mounted in a stainless steel valve body (light grey). The position of the plunger (green) is adjusted by a micrometer. The different o-ring positions are symbolized by red disks. In particular, the plunger is sealed at two positions, i.e. by an o-ring at the nozzle it-self (Kalrez), and by another o-ring fixed at the top of the plunger, with its tightness adjusted by varying the pressure applied by the back plate.!
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