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THE DYNAMIC CO MPHESSIBILI T Y O F SOD IUM C HLORIDE 

TAB LE I 
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FIG. 1. D-U 
diagram of the shock 
adiabat of sodium 
chloride (the points 
are numbered to cor- . 
respond to Table I). 
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Table I shows the parameters for the experi­
mental points for the shock adiabats of sodium 
chloride. The wave, D, and mass, U, velocities 
of the shock waves are given for each point a nd 
a lso the shock compression pressure PH, the r e la­
tivecompression vo/v and 6=VoK/V (whe r e v, 
Vo and voK are the corresponding specific volume s 
behind the shock front, in the initial state 
and for P = 0, T = 0° K). The mass velocities in 
the plates, Up, are given in the last column. The 
parameters of the points were determined by using 
a P - U diagram. The D - U relation for copper, 
a luminum and iron, given previously6 was used . In 
the first eight series of experiments the press ure 
in the specimens was produced by reflection of the 
detonation wave from the barrier plate, and in the 
final two by impact from aluminum and iron di scs, 
dr iven by the explosion products. 6 The measur e ­
ments cover the pressure range from 50 'x 103 to 
790 X 103 atm. At the highest pressure the density 
of the crystal is increased 1. 85 times. The dy­
namic adiabatics of sodium chloride are shown 
graphically in D - U coordinates in Fig. 1 and in 
P -6 coordinates in Figs. 2 and 3. 

We express the equation of state of sodium 
chloride by the Debye formula: 

B • \ Plate materia l I 

1.16 1.14 Copper 0 .:l7 
1.26 1.2~ Aluminum 0 .70 
1.34 1.::12 Al uminum 1.10 
1.3!J 1.36 Iron 1.03 
1.1,0 1.37 Aluminum 1.32 
1.43 1.40 Al umi num 1, ... 2 
1.t,5 1.42 A l uminum 1.54 
1.50 1.47 Al umi num 

I 
1.74 

1. 70 1. 67 Aluminum 2. 80 
1.85 1. 82 · Iron 2.80 

FIG. 2. Experi­
men tal data and cal­
cula ted shock adia­
bats (with a power 
law for the repulsive 
forces): dashed 
curve is calculated 
according to Eq. (7a), 
the continuous curve 
according to (7b). 
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P = Pc + (y/u)Et , (1) 

where P is the pressure, Pc the pressure at ab ­
solute zer o, v the specific volume, y the Griin­
eisen constant , dete r m ining the ratio of thermal 
pressure to the thermal ene r gy density and Et is 
the the r mal ener gy of the lattice . 

On the assum ption that the atoms of the lattice 
under go harm onic oscillations, Slater 7 and LandauS 
derived the following relation fo r y (v ) 

2 u d2 Pc .'du' 
r=-3-2" dP du' (2a) 

c 

The r e i s anothe r expression for y (v) , derived 
by Dug'dale and MacDonald9 from the theory of finite 
deformations: 

1 u dO (P c u'.'·);lIv' 
r - - -- - ------ . 

- 3 2 d (P cu' ,") II;) 
(2b) 

The system (1). (2a ) and (2b) i s usually used to 
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