
Data Analysis 
Influence of the preheating 
The foil expansion is due either to radiative precursor and/or some remaining preheating 
due to hard x-ray from the corona. The target thickness  in the GEKKO experiment had to be 
small enough to achieve high RS velocities.  
To infer the possible effect of preheating, we performed two type of 1D simulations 

•  On	GOI,	we	measure	RS	mean	velocity.	On	streaked	
diagnos;c	(shadowgraphy	and	SOP),	we	deduce	
instantaneous	veloci;es		

•  We	observe	a	clear	expansion	of	the	aluminium	foil	due	to	
radia;ve	precursor	and/or	some	hard	x-ray	prehea;ng	?		

•  The	aluminium	rear	side	expansion	is	less	important	(3	km/
s)	to	be	compared	to	the	front	side	(15km/s)	

ALUMINIUM FOIL EXPANSION 

Interaction of a highly radiative shock with a solid obstacle  
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Shock	 waves	 are	 ubiquitous	 in	 astrophysics,	 arising	 in	 many	 circumstances.	 Radia:ve	
shocks	 (RS)	 play	 a	 special	 role	 since	 it	 combines	 both	 hydrodynamics	 and	 radia:on	
physics	.	

The	RS	experiments	can	also	directly	probe	the	shock	physics	and	can	provide	valida:on	
of	the	complex	computer	codes	used	to	interpret	observa:ons.	
	

In	this	study,	we	 	try	to	observe	the	interac:on	of	a	strong	RS	with	an	obstacle	(either	a	
simple	aluminium	foil	or	a	microballoon).		
	

Explore		configura:on	similar	to	our	future	LMJ	experiment	
->	 observe	 the	 influence	 of	 radia:on	 generated	 by	 a	 high	 velocity	 shock	 wave	 on	 a	
spherical	obstacle	"mimicking"	processes	occurring	in	molecular	clouds	
 

Gekko	experiment	intend	to	prepare	LMJ	shots	by	achieving	
	similar	veloci:es	(up	to	160	km/s).	To	this	end,	due	to	“low”		
Energy	and	short	pulse	dura:on	(500	ps),	the	total	mass	of		
the	pusher	has	to	be	low.		

CONTEXT
Experimental	Set-up	

Two types of targets were studied 
•  gas cell with a 20 µm Al foil situated at 2 mm from the 
ablator-pusher foil 
• Gas cell with a 1 mm diameter microballoon  

The visible diagnostics gave us access too 
 
• Shock and precursor velocities versus time (SOP and 
Shadow) 
• Electron density in the gas between the shock front and 
obstacle (GOI, ICCD) 
• Shock temperature (SOP) 
• Obstacle expansion (Shadow) 
• Microballoon collapse (ultraneo) 
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Microballoon Obstacle results 

The wall thickness is ablated 
The RS impacts the balloon 

Conclusions 

•   The experimental shock velocities are close to the simulated velocities and very high 
(up to 160 km/s) 

•  We achieved RS conditions similar to the one expected on LMJ 
•  Due to low mass solid target, X-ray preheating makes the expansion of Aluminium 

obstacle to start earlier 
•  The final expansion velocity is the same (up to 15 km/s), with or without X-rays 

preheating 
•  A new design for the ablator-pusher solid target, dedicated to LMJ have been made 
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RS velocity by self – emission 
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Aluminum Obstacle results 
ILaser = 1,1 x 1015 W.cm-2 
Pxenon = 50 mBar 
Ablator-pusher: 25 µm CH – 4 µm Sn 
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Observables 
The characterization of these strong RS requires 
determination of: 

•  The shock velocity 
•  The shock structure (shape, thickness, density) 
•  the radiative flux and the precursor length -> interaction 

with object 

Target design 

CH Ti 

Au 

On LMJ we will have both type of diagnostics 
•   visible to infer velocities, "temperature", … 
•  X-ray coupled to a framing camera to follow the RS propagation 

and its "density" 

Observables 

•  Understand the behaviour and the structure of a radiative 
shock at v ≈ 200 km/s 

•  Observe the interaction of the radiative precursor on a 
spherical object (SiO2 foam ball) ->  

ü  Signature of radiative precursor 

Observables 

Constraints 
•  Optimise the velocity 
•  Minimise the preheating 

RS velocity  is an important variable to be 
measured as it constraints the simulations 
performed to analyse the data  
Simulations have been performed with MULTI 
(1D) RDH code, FLASH for the 2D case. 

VELOCITIES 

RS in xenon RS impacts the balloon The balloon collapses 
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RS 
Good compromise 
30 µm CH- 4 µm Au – 13 µm Ti 
Preheating < 1 eV 
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FLASH SIMULATIONS 

EXPERIMENTAL PARAMETERS  


