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Supersonic Free Jet Type Molecular Beam Apparatus

By Akira ONjI and Shoichi Tsupa

A supersonic free jet type molecular beam apparatus was designed and constructed
for the study of aerospace engineering problems. Investigations on the performances of
the molecular beam were carried out and optimum conditions for beam generation were
studied.

In the case when the stagnation pressure P;=40 Torr and non-dimensional nozzle-
skimmer distance Dg=25, maximum intensity of 4X10°sec. steradian was obtained for
argon beam. Velocities and terminal Mach numbers were determined from the signals of
a time-of-flight detector. The maximum speed of 3,400 m/sec was recorded for helium
gas beam at stagnation temperature To=1,000 K. In the optimum condition, terminal
Mach number was found to be more than 17 for all tested gases. The seeded beam tech-
nique was introduced to obtain higher energy beam. Helium was used as carrier gas. From
the free jet of 5% argon and 959, helium gas mixture, argon gas beam with energy more
than 1 eV could be ganerated.

These results show that the performances of the molecular beam exceed the values
we expected and it may be concluded that.this apparatus is useful for gas-surface interac-
tion studies related to aerospace problems.
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