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Hugoniot data to scvcral hundred kilobar have becn obtained for benzene. carbon disulfIde, carhon 
tetrachloride, and liquid nitrogcn. Standard high explosivc tcchni'lucs \I'ere used for gencrating the shock 
wavcs. Experimentally measurcd 'luantities werc transformcd to prcssurc and volume data hy thc im
pedancc match mcthod. Thc shock-particle velocity data for the liquids arc dcscribcd by a linear relation
ship, hO\l'e\'cr, a quadratic in particlc \'c\ocity also pro\'ides an adequatc representation of the dal<l for 
c.1riJon tctrachloridc and liquid nitrogcn. Benzene undcrgocs a transition at 133 kbar and carhon disulfldc 
at 62 kbar. Thesc transitions arc accompanied by a volume decrcasc of approximately 1670. A double 
shock-wa\'c structurc, obsen'ed in many solids \I'hich undergo a transition, \I'as not obscn'cd in benzene 
and carLon disulfide. Therc is some cvidcnce that carbon tetrachloride and liquid nitrogen undergo a 
transition at 165 and 135 kilar, rcspccti\·ely . Hugoniot curvcs calculated from a Lennard-Joncs and 
Devonshire (6-9) and a modified Buckingham exp-6 intermolecular potcntial fit the liquid nitrogen 
experimental [-I ugoniot curve bctween 20 and 170 kbar. 

1. INTRODUCTION 

These are the results of an investigation to de
termine some of the properties of benzene, carbon 
disulfide, carbon tetrachloride, and liquid nitrogen 
when shocked to pressures of several hundred kilobars. 
The pressures were produced by plane shock waves, 
created by detonating high explosives. The initial 
temperature of the three organic liquids was approxi
mately 295°K and of the liquid nitrogen 75°K. 

was used as the standard. The Rankine-Hugoniot 
relationsll- 13 

There is yery little high-pressure data available on 
these liquids. Bridgmanl- 7 has obtained most of the 
static pressure data. A limited amount of shock com
pression data were obtained by Walsh and RiceS for 
benzene, carbon disulfide, and carbon tetrachloride, 
using optic..1.l techniques. More extensive dynamic data 
for these liquids were collected by Cook and Rogers,9 
also using optical methods. Zubarev and Telegin lO 

obtained some Hugoniot data for liquid nitrogen using 
techniques similar to those of this investigation. 

The" impedance 111 a tch method" was used to trans
form the measured shock velocities to pressure, par
ticle velocity, and relati\·c volume data. These data 
are presented in shock velocity-\·ersus-particle velocity 
and pressure-versus-relative voluille plots. ] n addition 
some rough electrical conductivity experiments were 
carried out on benzene, carbon disullide, and carbon 
tetrachloride. The discovery that benzene and carbon 
disulfide undergo a transition prompted experiments 
to detect the presence of a double shock-\\'a ve struc
ture associated with the transition; the results were 
negative. 

II. EXPERIMENTAL TECHNIQUE 

The impedance match method, as used in this 
study, requires the measurement of the shock velocity 
and the initial density of the material being examined 
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for conservation of momentum and mass across the 
shock front provide the connection between the mea
sured quantities and the Hugoniot point for the un
known material. The pressure and particle velocity 
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the lIugoniot data. In this investigation 2021 dural FIG. 1. Graphic represenlation of thc impedance match method. 
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