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SUPerSOniC gasjet n()zzles Throat ShOCkS Schlieren, /;=35.0mm, Gas:He

Sharp throat, Pressure: 100 bar

A common way of producing : nocks are formed at the throat of

under-dense targets for | supersonic gas Jets.
laser-plasma interactions nese shocks can form strong

especially for high repetition i transitions in the density profile.
rate systems.
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Traditionally the effect of these
shocks has been mitigated by
Defined primarily by the optimizing the ratios of the main
Mmain dimensions: dimensions, d_, d* &1 .

e LXIt diameter ole,

e Throat diameter d* This aims the shocks to just miss
e Nozzle length Id. We include R* for throat curvature. the lip of the nozzle. —0.01 0.00 0.01
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The throat shocks
follow different
paths and so an

optimized nozzle

for one gas is not

To achieve a nozzle
that produces a
smooth profile for
| both gas types we
necessarily ; | i 4 must Mmitigate the

optimized for Line Distances actual cause of the
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Schlieren Shock Peak Tracking, ThrO a.t Curvature

[4,=35.0mm, Gas:He

rR*=1smm, p=100bar  AddINg throat curvature has two effects: leid

Wall Impact,
y=0.0126

ly = 35mm, R*=3.0mm, Helium 100bar 1e19  lg = 35mm, R"=11.0mm, Helium 100bar

e The shocks are softened.
e The shock trajectory is changed.

Shock Node,
y =-0.023
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This allows us to aim the shocks to miss the lip — ‘ o MI—
and produce a dome, aim them to converge | w7 | | S e
aﬂd prOduce a dlp or alm them aﬂy\/\/here |n 1e19 l¢ = 35mm, R *=3.0mm, Hydrogen 100bar 1e19 /4 = 35mm, R"=11.0mm, Hydrogen 100bar

between for a flatter plateau. A

We can find a curvature for a particular nozzle (/ \!

geometry to allow both gas types to pertform

similarly and so produce gas interchangeable | R
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Advanced nozzle design Plot shows

Using throat curvature we guarantee a flat plateau.
With a ‘kicker' bulilt into the nozzle a density peak can
be directed by the nozzle. Taking advantage of a wider
choice of nozzle angles we can direct the density peak
to propagate perpendicular to the nozzle exit.
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