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Fig. 1. The electromagnetic scattering characteristics

of the reentry vehicle at multiple altitudes.
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Fig. 2. The measuring methods of shock standoff dis-

tances of the models with hypersonic velocity.
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Fig. 3. The schematic diagram of the wake electron
density of the models with hypersonic velocity by the

microwave interferometer system.
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with hypersonic velocity and their flow fields.
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Fig. 8. (color online) The wake electron density dis-

tribution measurement results of the AloO3 with hy-

personic velocity.
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Abstract

The plasma sheath and wake flow of the hypersonic vehicle can affect the electromagnetic scattering characteristics
of the reentry targets when they pass through the earth atmosphere at high speed. In order to study the similarity
between the wake and the characteristic of the model launched at high velocity, the simulation experiments on the
electromagnetic scattering characteristics of the spherical models made of Al;O3 and their wakes are carried out under
the same binary scaling parameters in the ballistic range. The models are launched by the two-stage light-gas gun. The
diameters of the models are 8 mm, 10 mm, 12 mm and 15 mm, respectively, while the pressures of the target chamber
are 6.3 kPa, 5.0 kPa, 4.2 kPa and 3.3 kPa, respectively. The shock standoff distance is obtained by the shadow graph
system. The electron density distribution of the wake is measured by the electron density measurement system. The
RCS distribution of the wake and the model are acquired by X band monostatic radars, whose visual angle is 40°. The
results show that the shock standoff distance gradually increases with the increasing of the model dimension under the
conditions of the same velocity and binary scaling parameters. The wake electron densities of different models are similar
in their variation trends and orders of magnitude. The wake flow field of the different models with high velocity are
the same as the results predicted by the double scale laws. The RCS distributions and total RCS of the wake of the
models are different from each other. The electromagnetic scattering properties of the wake flow field of the various
models do not conform with the predicted results obtained from the double scale law. The electromagnetic scattering
energy is distributed over the regions of the models made up of aluminium oxide and the wake zones. There appears
to be one center of the electromagnetic scattering energy in the area of the model coated with flow field, while several
centers emerge in the region of the wake. The measuring signals of the RCS of the models show a random distribution,
because the amplitude variation of the RCS and the frequency change of the RCS are random. The total RCS of the
model increases with the increase of the model dimension, but the variation range of ripple frequency decreases with the

increase of the model dimension.

Keywords: plasma, wake flow field, electromagnetic scattering, similarity
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