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INTRODUCTION 
Molecular clouds constitute the densest parts of the 

interstellar medium (ISM), and they have been of prime 
interest as the sites of star formation. They also play an 
important galactic role in that massive stars recently 
formed in them provide the main energy sources for the 
ISM, partly by destroying their birth clouds and recy-
cling their matter back into more diffuse forms [1]. Thus 
an understanding of the life cycle of molecular clouds is 
of central importance not only for understanding how 
stars form, but also for understanding the dynamics of 
the ISM and ultimately the evolution of galaxies as a 
whole. Many complex processes are clearly involved, 
most of which are not yet well understood [1].  

One fundamental characteristic of molecular clouds 
is that they are just dense condensations in more widely 
distributed, mostly atomic gas. Although molecular 
clouds may often appear to have sharp boundaries, these 
boundaries do not represent the edge of the matter dis-
tribution but just rapid transitions from the molecular gas 
to the surrounding atomic gas [1]. The boundary is a 
photoionization front driven by the strong UV radiation 
from the giant stars. One well-known example is the Ea-
gle Nebula (see Fig. 1). The massive stars are hot, with 
photospheres at temperature around 30 000 K providing 
high-intensity UV photons. These UV flux irradiates the 
molecular cloud that surrounds the stars, and pho-
to-evaporation occurs, resulting in a stratified structure. 
The velocity of the ablated plasma is normal to the mo-
lecular surface [2]. The thickness of the dissociation 
front differs with each cloud with the molecular gas 
forming the last layer in the stratified structure. Because 
of strong radiative cooling, the molecular cloud temper-
ature is typically a few tens of kelvins [3]. The dynamics 
of such irradiated molecular clouds is thought to play a 
role in star formation [4]. Consequently, the outflow dy-
namics from the molecular cloud is of considerable, gen-
eral interest and has been numerically studied [5]. 

 
Fig. 1: Pillars of Creation taken with the HST showing 
evaporating gaseous globules emerging from pillars of 

molecular hydrogen gas and dust. The giant pillars are so 
dense that interior gas contracts gravitationally to form 
stars. At each pillars' end, the intense radiation of bright 
young stars causes low-density material to boil away. (© 

J. Hester, P. Scowen (ASU), HST, NASA) 

In this context, we have proposed to study experi-
mentally the ablation front due to a radiative flux inter-
acting with material. As, since more than 10 years we 
used to perform radiative shock driven by high-power 
laser in optically thick media, we used to create strong 
radiative fluxes in laboratory. 

EXPERIMENTAL SET-UP 
In order to study the interaction between a radiation 

flux and a surface, we have use our traditional gas-cell 
targets in which we have added a foil few millimeters 
after the radiative shock breaks out the pusher (see figure 
2). We also tried a new pusher (0.3 µm Al, 25 µm CH, 5 
µm Ti); the first Al foil was added with the aim of forc-
ing the interaction of the laser with the beginning of the 
pusher by making it opaque.  



 
Fig. 2. Picture of the side view of a target highlighting 

the AL foil situated few mm after the pusher between the 
two opposite lateral windows allowing visible transverse 
diagnostics. The pusher surface is aligned on the topside 

of the 5 mm length window. 

All diagnostics are transverse visible such as SOP 
(Streaked Optical Pyrometry) given the shock velocity; 
interferometry snapshot associated to two ISTARs re-
cording the self-emission given the 2D-shape of the 
shock;  GOI (Gated Optical Imager) combined to inter-
ferometry given the snapshot of the electronic density; 
and two ICCD recording the shadowgraphy. The exper-
imental set-up is shown in Fig. 3. 

 
Fig. 3. Diagnostic setup on the GEKKOXII laser 

EXPERIMENTAL RESULTS 
The last year, the 20 µm Al foil was put at 1 or 2 

mm after the pusher. The goal was to put in evidence a 
change in the foil due to the action of the radiative flux 
generated by the RS. We used xenon gas in order to in-
sure the generation of RS, characterized by its radiative 
precursor. And in order to compare with shock doing not 
exhibit radiative precursor, we check the experimental 
set-up with helium. From few years, we know that 
shocks driven by 6 beams GEKKO XII demonstrate ve-
locities around 120 km/s leading to radiative precursor in 
heavy gas as xenon and non radiative effects in light gas 
as helium.  

Table 1: Summary of the 6 shots driven by GEKKO XII 

shot # 
Gas 
type 

P 
(mbar) 

Foil dis-
tance (mm) 

47422 Xe 50 2 
47423 Xe 50 1 
47424 He 50 2 
47425 Xe 50 2 
47428 He 1000 2 
47441 He 1000 2 
In Fig. 4, we see the shock formation from the left 

side to the right one of two interferometry snapshots, 
respectively at 10 ns (left) in He and at 8 ns (right) in Xe. 
The perturbation of the fringes in Xe is clear and demon-
strates the electronic density changes due to heating by 
the radiative flux until the foil.  

 
Fig. 4. Two snapshots of the interferometry showing the 
electronic density in front of the RS (left, RS in He at 10 

ns; right, RS in Xe at 8 ns). 

For these shots, we can compare the shadowgraphy 
results both at 5 ns and 10 ns. We are able to identify the 
Al foil modification only in the case of RS in Xe, and 
especially 10 ns later the shot. 

 

 
Fig. 5. Shadowgraphies in He, at 5 ns (top-left) and 10 ns 

(top-right), and in Xe, at 5 ns (bottom-left) and 10 ns 
(bottom-right) 

It seems that the Al foil undergoes an evaporation. 
Now, all the results are not yet fully explored, but first 
analyses give expected behaviors. 

CONCLUSION 
We plan to continue this type of experiments by 

pushing the foil farther towards the bottom of the cell to 
better diagnose the effect of the radiative ablation. 
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