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INTRODUCTION 

Ge-doped plastic is an interesting material that is 
considered for ICF capsule design. Doping plastic with 
Ge is expected to ensure a high ablation velocity and 
efficient protection of the cryo fuel from preheating. 
Such materials are complex mixtures (C, H, O and Ge) 
for which theoretical modeling is challenging.  

In this report we present results obtained from 
experiments conducted on the GekkoXII laser facility. 
High precision measurements of pressure and density 
were obtained up  to 7 Mbar and found to be in good 
agreement with theoretical Hugoniot curves. Modeling of 
reflectivity measurements show that shocked samples 
can be described as poor metals and that mean ionization 
calculated within the frame of QEOS is overestimated. 
Similarly, shock temperatures were found to be below 
theoretical Hugoniot curves. 

EXPERIMENTAL SETUP 

We used the experimental configuration that was 
implemented for EOS studies on the GekkoXII laser. 
Shock pressure, reflectivity and temperature were 
monitored using three VISAR coupled to streak cameras 
(two were working at 532 nm and one at 1064 nm). A 
self-optical pyrometry diagnostic (SOP) recorded the 
apparent temperature as function of time. 

Targets consisted of a CH ablator, a pusher material 
(either Al or Au), a quartz standard for impedance 
mismatch and the CHOGe sample (fig. 1). Measurements 
of shock velocities in quartz and CHOGe (labeled 2 and 
3 in figure 1) give access to pressure and density in 
shocked CHOGe using impedance mismatch and 
Hugoniot –Rankine conservation equations. 

 
Fig. 1. Al and Au pusher targets and corresponding 

VISAR images. 
 
HUGONIOT MEASUREMENTS 

 
VISAR measurements gave shock velocities 

histories in quartz and CHGe. High quality images were 
obtained for all shots so that shock velocities could be 
extracted with an uncertainty of a few percent. This 
translates into an error <10% on density. Experimental 
data were obtained using impedance mismatch from 
quartz. The release curve from quartz was calculated 
using a Mie-Grüneisen equation of state. Data are in 
general good agreement with theoretical models, apart 
from a slight lack of compressibility in the vicinity of 
~1Mbar pressures for CHOGe[13%]. Error bars are 
larger in the latter case because of lower reflectivities in 
quartz before transmission of the shock into CHOGe 
(fig2.). 
 
 
 



Fig. 2. Pressure-density Hugoniot measurements. 
 
OPTICAL MEASUREMENTS 
 

The VISAR diagnostic was equipped with a fiducial 
fiber system allowing absolute reflectivity measurements. 
The data can be fitted with a semi-conductor gap closure 
model [1]. It is also interesting to compare data with a 
Drude-Sommerfeld modeling that uses QEOS 
Thomas-Fermi pressure ionization: the predicted 
reflectivity is high above data. Mean ionization can then 
be estimated by modeling reflectivity data. This can be 
achieved either using the semi-conductor model or by 
Drude-Sommerfeld modeling of reflectivity, in which 
ionization is adjusted in order to recover experimental 
reflectivities (fig. 4). Note that both modelings of data 
are in good agreement and lead to the conclusion that 
shocked CHOGe can be described as a poor metal (i.e. 
with few free electrons). However, mean ionization is 
overestimated by QEOS in our experimental range of 
densities and temperatures. 

 
Fig. 4. Mean ionization deduced from reflectivity 

analysis. 
 

This set of data was completed by temperature 
measurement using Self Optical Pyrometry (SOP) 
diagnostic (Fig. 5). We also observe discrepancies 
between measured shock temperatures and QEOS 

predictions. The measured temperatures are below theory. 
This seems coherent with the conclusion drawn earlier 
stating that mean ionization is overestimated, leading to 
an overestimated heat conduction. Consequently, a given 
shock energy will in theory bring the material to a 
temperature higher than measured. 

Fig. 5. Hugoniot temperature measurements.. 
 
CONCLUSIONS 
 

This experiment successfully provided EOS and 
mean ionization measurements for Ge-doped plastic 
which is used for ICF capsules surrogates. Mechanical 
properties such as density and pressure are accurately 
described by QEOS-based theory. However, the 
electronic properties are not properly described, as 
shown by reflectivity and temperature analysis. Quantum 
molecular dynamics simulations are now underway in 
order to get a better insight of electronic properties of 
shocked ablator materials. 
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