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The possibilities of plasma influence on supersonic flows in  order to aerodynamic
characteristics  modification  and  mechanical  and  thermal  loads  mitigation  are  actively
investigated  [1-2].  Experimental  investigations  on  the  shock  waves  interaction  with  the
transversal glow discharge plasma are conducting at the physical gasdynamics laboratory of
Ioffe Institute. Air at a pressure of 4 kPa is used in the working chamber. Discharge is created
between the two vertically oriented conical electrodes located at 100 mm from each other. The
visible part of the discharge does not touch the chamber walls. The discharge current is 1.1 A
while the voltage between the electrodes is  650 V. The electron temperature is 1 eV, the
concentration of charged particles ~ 6·1011 cm-3, gas temperature is about 1400 K. 

The  shock  wave (SW)  is  generated in  the  electrical shock  tube and propagates
perpendicularly to the axis of the discharge. The shock wave velocity in the plasma is 1,000
m/s, which corresponds to Mach number M=3.

Double  electrical probe  is  used for  investigation of  plasma  parameters.  The
characteristic time of discharge parameters variation during the SW motion does not exceed 1
μs and  the registration of the I – V characteristic of a double probe is technically difficult.
Thus,  analysis  of  discharge  plasma  parameters  variation  was  carried  out  by  applying  a
constant voltage of 40 V to the electrodes, which ensured the ion current saturation  regime of
the  double  probe.  In  this  case,  the  double  probe  current  is  determined  by  the  plasma
parameters (Te, ion concentration) in the vicinity of the double probe negative electrode.

It  is  established  that  the  SW propagation  is  accompanied  by  an  increase  in  the
discharge plasma potential. A relatively small change in potential is observed before the SW
arrival,  while a substantial  change took place behind the SW front.  A non-monotonic ion
current  change before  the  SW arrival  was detected.  The ion current  of  the  double  probe
changes smoothly behind the SW front, in contrast to the abrupt change of neutral component
density. The analysis of the probe measurement technique features in a non-stationary gas-
dynamic process shows that the cause of the probe current variation before the SW arrival is a
change in the electric field in the discharge gap. A technique for correcting the results of probe
measurements is proposed, taking into account the presence of galvanic coupling between the
probe  and  the  electrodes  of  the  discharge  gap.  The  measurements  processed  using  this
technique demonstrate the constancy of the charged particles concentration before the SW
arrival. 

The  proposed  technique  for  correcting  the  double  probe  signal  during  pulse
measurements in discharge plasma with rapid variation of plasma parameters is applied to the
case of decaying plasma. The discharge current was switched off for no more than 2  μs.
Application of the probe correction technique to experiments on the SW interaction with a
stationary burning  transverse glow discharge and decaying plasma showed that the degree of
gas-dynamic compression of the plasma on the shock wave is the same for these two cases.
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