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Introduction 
By this time thermodynamic properties and 

phase transformations of C70 fullerite at high 
pressures are not well understood. In this 
work, shock compressibility of C70 fullerite was 
measured with the use of pulsed-periodical source 
of synchrotron radiation of the Institute of Nuclear 
Physics SB RAS.  
 
Experemental details 

The starting C70 specimens were prepared by 
high (1 GPa) hydrostatic pressure treatment and 
had a density of 1.65 g/cc, a diameter of 15 mm 
and a thickness of 2.5-3.5 mm. Specimens were 
loaded by impacts of aluminum flyers (with a 
diameter of 16 mm) accelerated by high explosives 
up to velocities of 1.3-1.8 km/s. A scheme of an 
experimental assembly is presented in Fig. 1. 

 
       Fig. 1. Scheme of an experimental assembly: 
1- detonator; 2- plane shock wave generator; 
3- high explosives; 4- focusing ring; 5- Al flyer; 
6- specimen; 7– base plate; 8- support. 
 
 Synchrotron radiation (SR) technique [1] was 
used to measure the parameters of the shock-
compressed fullerite. This method of 
measurements is based on visualization of 
movement of density discontinuities by measuring 
a degree of attenuation of synchrotron radiation by 
an explored material during passage of shock 
waves through this material. Positions of the 
discontinuities were determined each 250 ns. For 

this purpose each 250 ns cultrate SR beam came 
into explosive chamber through narrow slit 
covered by beryllium window, passed through the 
experimental assembly, then passed through 
another beryllium window and came to linear (one-
dimensional) SR detector. SR beam has the width 
of 22 mm, the thickness of 1 mm and the time 
duration of 1 ns The space resolution of the 
detector is 0.1 mm. 
 
Results and discussion  
 A typical experimental distance-time diagram 
is presented in Fig. 2. This diagram allows us to 
calculate the velocity of flyer, the velocity of shock 
wave front in the specimen, the velocity of flyer-
specimen interface.   

 
        Fig. 2. Experimental distance-time diagram. 
The flyer moves left to right. The base plate is 
made of PMMA. Markers indicate positions of 
density discontinuities at the consecutive moments 
of time: solid circles - the positions of flyer-
specimen interface; solid stars - the positions of 
shock wave front in the specimen; open circles - 
the positions of the specimen-base plate interface. 
Dotted lines represent the wave of adiabatic 
unloading. 

  
To calculate thermodynamic quantities (for 

example, pressure and specific volume) we 
used standard relations conserving mass and 
momentum across the shock front [2] and 
etalon shock adiabat of aluminum. 
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Results of measurements of shock 
compressibility of C70 fullerite are presented in 
Fig. 3. In this figure, experimental Hugoniot of C60 
fullerite [3] is shown, too. Also, theoretical 
Hugoniots of C60 fullerite (a simple cubic phase), 
porous graphite (with a starting density of  
1.64 g/cc) and porous diamond (with a starting 
density of 1.64 g/cc) are presented. These 
Hugoniots were computed with use of equations of 
states (EOS) [4, 5]. It is clear that the experimental 
Hugoniot of C70 fullerite in the explored pressure 
range (6.3-9.3 GPa) is allocated below the 
experimental Hugoniot of C60 fullerite [3] on 
pressure - specific volume plane. 

 
        Fig 3. Hugoniot of C70 fullerite on pressure-
specific volume plane (1). Experimental data for 
C60 fullerite (2-4; 3 and 4 — parameters of first 
and second shocks of two-wave structures, 
respectively). Hugoniots (ρ00 = 1.64 g/cm3) 
calculated with use of EOS of sc-phase of C60 
fullerite (5), graphite (6) and diamond (7).  
 
 
 

Conclusions 
First-time measurements of shock 

compressibility of C70 fullerite was performed at 
pressures in the range 6.3 to 9.3 GPa. The work 
was supported by RFBR (07-02-00625). The 
authors thank O.B. Tsiok and L.G. Khvostantsev 
(IHPP RAS) for high hydrostatic pressure 
treatment of the starting specimens. 
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