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can now write an expression for the adiabate of 
shock compression from a state with the initial 
volume voo:?: vo. Solving (13) with respect to PH' 
we obtain 

,(h-1)aEc/ av+ 2Ex / v 
PIl(voo ; v) = - h / -voo v 

(h -1) Pc - 2Ec/v 

h- voo/v 
(17) 

The curve Pc of cold compressibility, the ex
perimental adiabate of solid iron (9) and the adiabate 
of porous iron with initial volume voo = 1.412 Vo 
are compared in P -v diagrams (Fig. 8). Ther
mal pressure plays a strikingly large part, espe
cially in the shock compression of porous iron. 

We note in conclusion that the equation of state 
(12) and the expressions that have been found for 
'Y and Ec are valid in the region bounded by the 
curve for cold compressibility Pc and the shock 
adiabate of porous iron. 

5. EXTRAPOLATION OF THE COMPRESSIBILITY 
CURVE OF IRON 

The compressibility of matter at absolute zero 
can be studied by quantum statistical methods. 
However, the Thomas-Fermi and Thomas-Fermi
JOirac statistical models of the atom hold true only 
at very high pressures of hundreds of millions of 
atmospheres, when the electronic shells of the 
atoms are pressed together and lose their individ
ual structure. 11 

At relatively low compression up to 2 or 3Po 
statistical methods yield highly exaggerated values 
of the pressures. Figure 10 is a logarithmic plot 
for iron of density-pressure curves which were 
computed by the Thomas-Fermi ffi r thodl1 and by 
the Thomas-Fermi-Dirac method,11 with an ex
change correction. According to Kompaneets and 
Pavlovskii,13 the Thomas-Fermi-Dirac results are 
correct when the exchange correction ,is small, 
which undoubtedly occurs for compression close 
to P = 8 - 10Po. The lower branch of the compres
sibility curve up to P = 1.7 Po has been obtained 
experimentally by the present authors. 

From a knowledg~ of the upper and lower por
tions of the function Pc (p) we 'are able to inter
polate it s~isfactorily for the intermediate region 
from P = 1.7 Po to P = 8Po (see the dashed line in 
Fig..--l0). The same graph shows Jensen's interpo
lation,14 which lies considerably above both the 
curve for Pc and the dynamic adiabate. The error 
in Jensen's curve resulted from the lack ,of experi
mental information on the compressibility of iron 
at pressures of several million atm08pheres. 
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FIG. 10. Extrapolation of the compressibility curve at 
T = OaK. TF was computed with the Thomas-Fermi model; 
TFD was computed with the Thomas-Fermi-Dirac model; Pc is 
an experimental portion of the isotherm T = 0; J is the iso
therm T = 0 according to Jensen; PH is the experimental dy

'namic adiabat. The dashed line is the extrapolated portion of 
the isotherm T = O. 

CONCLUSION 

Dynamic methods of investigating compressibil 
ity greatly broaden the experimental possibilities 
in high pressure physics. Our deceleration method 
is especially promising since it enables us to per
form measurements up to a few million atmospher es 
of pressure. We were thus able to determine the 
dynamic adiabate of iron with different initial densi 
ties from 4 x 105 to 5 X 106 atm. 

The dynamic adiabate of porous iron with its r e 
duced initial density lies considerably higher than 
the adiabate ofthe solid material in the pressure 
density diagram. This is evidence of the 'large part 
played by the thermal components of the pressure 
in shock compression. 

On the basis of our experimental findings, we 
have derived an empirical equation of state for i r on 
~ld have obtained the cold compressibility curv e 
up to densities P == 1. 7 Po. The isotherm at T = O' 
has been extrapolated to pressures at which quan 
tum statistical methods of comPJltation are appliC
able. 

The present work was undertaken at the sugges
tion of la. B. Zel' dovich. In methodological and , 
instrumental matters the authors were constantly 
assisted by V. A. Tsukerman and his co-workers 
E. A. Etingof, N. N. Lebedev and M. S. Tarasov. 


