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The North Star sub-orbital flight objective was to study the dynamics and interactions 

of high-speed plasma jets in the high-latitude ionosphere. Two artificial high-speed 

plasma jets produced during the North Star mission are relevant to plasma jets produced 

by electric propulsion thrusters, to electrodynamics associated with spacecraft tethers, 

and to advance spacecraft charging technologies. Specifically, the goals of the North Star 

mission were to address issues relating to the propagation of high-speed plasma jets 

across magnetic field lines, investigate the role of the neutral atmosphere in secondary jet 

ionization processes, and assess the Critical Ionization Velocity hypothesis. 



The North Star mission was launched on 22 January 1999 from Poker Flat, Alaska 

just after an auroral breakup. The trajectory of the rocket crossed auroral arcs on its 

ascent prior to the execution of the two active plasma jet experiments. The plasma jets 

were produced using a device known as an Explosive Type Generator (ETG) and resulted 

in the generation of a high-speed jet of both neutral and ionized aluminum. The neutral 

aluminum is formed from the rapid recombination of aluminum ions formed at the time 

of the initial jet initiation. The jets were directed perpendicular to the magnetic field 

towards instrumented sub-payloads located 200 to 1500 m from the source. The plasma 

jets experiments occurred at altitudes of 360 km (ETG-1) and 280 km (ETG-2). A 

canister of compressed air was released prior to ETG-1 injection to simulate the neutral 

density at a 150-km altitude in the vicinity of the payload.  

 In this poster, we present results relevant to plasma jet electrodynamics, plasma jet 

magnetic field perturbations, plasma jet propagation and neutralization, optical signatures 

of the plasma jet, and the Critical Ionization Velocity (CIV) theory.  


