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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).  

 
Fig. 1: Pillars of Creation exhibiting evaporating gaseous 
globules (© J. Hester, P. Scowen (ASU), HST, NASA) 

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 photo-evaporation 
occurs, resulting in a stratified structure. The velocity of 
the ablated plasma is normal to the molecular 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 temperature 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 dynamics from the molecular 
cloud is of considerable, general interest and has been 
numerically studied [5]. 

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 used our traditional gas-cell tar-
gets specifically built with an obstacle put few millime-
ters after the radiative shock breaks out the pusher (Fig. 2). 

 
Fig. 2. Target side view showing the hollow-ball situated 

2 mm after the pusher (visible on the top) between the 
two opposite lateral windows. 

We also used the last-year new pusher (0.3 µm Al, 
25 µm CH, 5 µm Ti) which has demonstrated a more 
efficient ablation of the plastic layer of the pusher. 



All diagnostics were transverse visible such as SOP 
(Streaked Optical Pyrometry) given the shock velocity; 
self-emission snapshot, interferometry snapshot given 
the 2D-shape of the shock; interferometry recorded by 
ICCD ; and one more ICCD recording the shadowgraphy. 
The experimental set-up is shown in Fig. 3. 

 
Fig. 3. Diagnostic setup on the GEKKOXII laser 

EXPERIMENTAL RESULTS 
In 2013, experiments performed on the GEKKOXII 

facility and using a foil were a first demonstration of the 
interaction of the radiative flux with a solid obstacle [6]. 
We put in evidence a change in the foil due to the action 
of the radiative flux. In 2014, we get 9 laser shots in total 
(the detail is given in Table 1).  

Table 1: Summary of the 9 shots driven by GEKKO XII, 
all using xenon at 50 mbar. 

shot # E laser (J) Obstacle type Distance (mm) 

38159 352 Al foil 2 

38162 371 hollow ball 2 

38163 701 hollow ball 2 

38166 522 Al foil 2 

38168 908 full ball 2 

38169 483 full ball 3 

38170 1366 Al foil 2 

38171 644 hollow ball 2 

38172 928 full ball 2 
All of them had for initial condition a cell filled 

with xenon at 50 mbar. The 3 ones with foils were dedi-
cated to retrieve previous results with the obstacle situ-
ated at 2 mm after the pusher and also to record inter-
ferometry data with a better magnification. Indeed, we 
enhanced the magnification to 4 in order to record more 
precisely the interferometric fringes. 

In Fig. 4 and 5, we see interferometric snapshots a 
two radiative flux interacting with an obstacle, respec-
tively with a full and hollow ball. As clearly shown on 
these two figures, the interaction with the hollow ball is 
easier analyzable (fringes are better visible) even the 
laser energy is higher producing a more radiative flux. In 
fig. 4-5, we see the fringe shifting around the shock cur-
vature, in the interaction zone and around the obstacle. It 
seems that the interaction with a solid ball is denser and 

makes opaque fringes. 

 
Fig. 4. Interferometry with full ball taken at 13 ns after 

the 3-beams power-laser shot (shot #38169) 

 
Fig. 5. Interferometry with hollow ball at 8 ns after the 

5-beams power-laser shot (shot #38172) 

CONCLUSION 
We plan to continue this type of experiments by 

finishing the set of shots with different laser energy, with 
foils and hollow balls only. We need to understand 
deeper the interaction with both full and hollow ball. 
Also we plan to change the window size in order to rec-
ord no shifted fringes as a reference. 
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