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The effect of shock wave on opposed unsteady supersonic jets

Hiroshi FUKUOKA, Hiroki HAGIHARA

Effects of shock wave on the expansion and temperature of the plume is important for formation of hybrid nanoparticles

during the double pulsed laser ablation. In the present paper, the unsteady behaviour of a flow driven by the double jet

suddenly injected into flow field is investigated numerically by solving the axisymmetric two-dimensional compressible Euler

equations. This is an alternative model to simulate Si and Ge double pulsed laser ablation processes. The expansion dynamics

and the temperature when the shock wave passed through the jet are discussed. The Mach disk appears by the injection of the

Si and/or Ge jet. Mach disk and/or the shock wave increases the temperature of the jet and the temperature reaches maximum

value when the shock wave and the Mach disk interact. The maximum temperature is roughly determined by the delay time

between two jets.
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Fig. 1 Flow field for the computation and boundary condition
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Table 1 Initial condition for pressure inlet

Target | Total pressure |Initial pressure |Total temperature
[Pa] [Pa] [K]
Si 18.2x10° 0.91x10° 320x10°
Ge 19.5x10° 0.91x10° 820x10°
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Fig. 2 Calculated results of head position of S-Jet and D-Jet for
background gas pressure P,=1600 and 2660 Pa.
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Fig. 3 He mass fraction, density and temperature contours at
each elapsed time for #,=0 ns. The upper half in each image
shows density contours and He mass fraction, and lower half in
each image shows temperature contours
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Fig. 4 He mass fraction and density contours, temperature and
axial velocity distribution along horizontal axis for #,=0 ns. The
upper half in each figure illustrates He mass fraction and density

contours and the lower each figure illustrates the temperature
and axial velocity distribution along horizontal axis.
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Fig. 5 He mass fraction and density contours when Ge jet is
injected 750 ns after injection of the Si jet.
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