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Abstract

We have investigated the characteristics of a coaxial type aerodynamic window for using as a gas target of laser ion
sources. The estimation of pressure and mass flow rate were carried out assuming one-dimensional supersonic flow in a
nozzle. The results indicated that the pressure ratio of vacuum chamber to atmosphere can be increased with increasing
the Mach number of supersonic flow and mass flow rate has the maximum value as a function of Mach number. Also,
an experimental investigation of characteristics was performed. The results show that the experimental results for the
pressure characteristics corresponds to the estimation using the one-dimensional model qualitatively.
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Figure 1: Concept design of gas target laser ion source.
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Figure 2: Required pressure ratio Py/P, for starting
supersonic flow in the nozzle as a function of Mach
number.
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Figure 3: Dependence of pressure ratio Pi/Py on
plenum pressure Py for various Mach number.
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Figure 4: Dependence of mass flow rate on Mach
number.
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Table 1: Nozzle Parameters
Nozzle #1 #2 #3

Diameter at constant 3.1 2.6 2.3
cross section [mm]

Mach number at nozzle exit 2.0 2.6 4.3
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Figure 5: (a) Dependence of pressure ratio Pi/Py and (b)
P1/P; on plenum pressure for various nozzles obtained
by experiments.
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