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SOVIET EQUATION OF STATE RESEARCH IN 1970-1975

by

William H. Weihofen

Sm s S ASBTRACT

EEE;EZS[ Equation of state (EOS) research performed in the Soviet
§§§§§23y Union as reported in the open literature from 1970 to 1975 is
%%8"‘@alyzed. The work is discussed by institution and group,
z==9} and attention is given to the intensity and type of research
%gg;;gg; as well as the materials of interest. The appendixes list

g§§§§<n[j;che—énbstances whose EOS have been studied, the institutions
:=={3| where the research was done, and the authors of the research
g:;:i:;} papers, all referenced to the extensive bibliography.
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. The Scope of This Work.

Research on equations of state (E0OS) in the Soviet Union has been increas-
ing in breadth and sophistication. This report does not attempt to trace this
growth or fix its direction, but rather to present the most complete picture
possible of recent Soviet EOS work. Some of the areas of active interest may be
inferred from the quantity and quality of effort evidenced by published
research, especially in conjunction with previous similar studies.l For this
purpose, the primary goal of this study has been to gather and sort all the
available literature on EOS work published from 1970 to 1975. Owing to the
delays intrinsic to publication and translation, this portrayal of Soviet
research can be assumed to be out of date by at least two years.

The institutions ostensibly carrying on EOS work during this period are
discussed individually in Section II. The order of discussion is geographical;
institutions in Moscow and its environs (generally the most important) are
considered first, then those toward the Ural Mountains and farther east, and

finally the institutions to the west and south. Among the facts noted are the



various experimental and theoretical facilities in evidence, the size of the
research staffs, and the apparent research objectives of each. Also included
are the materials whose EOS seem to be of interest, both as general categories
and specific substances, and the types of research being conducted on each.
Appendix A is a complete list of references on the materials whose EOS are
treated. They are listed by category: solids, explosives, liquids, gases and
plasmas. Appendix B is a list of institutions where the EOS work has been done,
in the order discussed in the text (roughly the order of importance). -Also
given are the institutional acronyms used in Appendix C. An alphabetical list
of all authors appearing in the bibliography is given in Appendix C, with their
institutional affiliation (where known) and references to their papers in the
bibliography. The bibliography covers the Soviet EOS research published from
1970 to 1975, and is arranged by originating institution, chronologically, in
the order of discussion in Section II. Volume and page numbers are always those

in the English translations of the original Russian journals. The date given,

however, is always the year in which the original publication appeared.

II. EOS Research by Soviet Institutions.

The Institute of Chemical Phys:l.csz-55 is the Soviet organization most ex~
tensively engaged in EOS work. The research there is almost exclusively on
dynamic compressibilities, involving explosions and shock waves, although the-
oretical thermodynamic calculations, with or without a computer, are used to
support the experimental work. The techniques and equipment most often used are
(1) spherical explosive charges in a medium, (2) detonation wave impingement on
a contained or semicontained sample, (3) double compression of a sample by two
simultaneous detonation waves, and (4) "flying plate" experiments, in which a
metal plate, usually steel or aluminum, is accelerated to velocities of up to
15 km/s by a "gun" and stopped by the material to be investigated, with or with-
out a "screen" or shield of some other material in front of or behind the sample
(the reflected and unloading waves yield additional data if the EOS of the
"gcreen" is known). Method (2) yields pressures of up to 400 kbar; method (3),
up to 800 kbar; and method (4), up to 51 Mbar. Usually the shock wave veloc-
ities are measured by electrical contacts placed in the sample and screengsbut

sometimes more direct measurements are made by means of pressure sensors,

14,24

optical pyrom.etry,30 or high-speed x-ray photography. In addition, to




shock Hugoniots and expansion isentropes of basic materials such as earth,
rocks, and minerals, as well as of metals and very hard substances, there is
great Interest in the details of explosion processes and in the EOS of explo-~
sives of all kinds. Among the goals of the Institute of Chemical Physics8 are
investigations of mixtures and new classes of organic and inorganic compounds,
especially of formation of new high-pressure phases such as the "metallization"
of dielectrics; ingenious application of strong shock waves to study the detail-
ed phenomenology of shock processes, including the resulting expansion  (unload-
ing); and experimental or theoretical interpolation of the EOS of all materials
from the presently accessible experimental region (pressures of a few megabars)
to the high-pressure Thomas-Fermi or Thomas-Fermi-Dirac limit (pressures of a
few hundred megabars). Within the Institute are at least a half-dozen major
groups that interact with one another. L. V. Al'tshuler seems to have a hand

in most of the major areas of research, notably those involving explosives or
the "flying plate" apparatus; he is probably the senior active member of the
Institute. The group headed by A. A. Bakanova has done extensive research on
the electronic component of the EOS. Long involved in the shock compression and
phase transformations of metals and alloys, she has recently turned her atten-
tion to wat:er.s3 A. N. Dremin is one of the foremost experts on the theoretical
and practical features of shock waves; his group has done extensive work with
explosives and refractory compounds. V. E. Fortov has worked with Dremin and is
a rising young star at the Institute. He has a strong theoretical background in
EOS research and has been involved in experimental work with a wide variety of
substances, including plasmas. Recently his talents have been engaged in study-
ing the unloading aspects of shock waves, a topic of great current interest.

One of the more experienced experimental groups, headed by S. B. Kormer, works
on hydrogen at high pressures; it does not publish much in the open literature.
K. K. Krupnikov and N. M. Kuznetsov each have made thermodynamic calculations,
with the aid of a computer, of explosion process details, including EOS consid-
erations of the media undergoing phase transitions and of the explosion products.
Among the numerous experimentalists, at least three others are worthy of mention.
M. N. Pavlovskii has done a lot of work on the shock compression of hard sub-
stances, refractory materials, and minerals. He has sometimes worked with the
group headed by R. F. Trunin, who has been more active than anyone else in

investigating the EOS of minerals at very high pressures. Finally, I. M.



Voskoboinikov has done sophisticated research on the physical chemistry of
liquid explosive detonation and explosion products, elucidating his data on the
basis of model molecular crystal EOS.

Closely associated with the Institute of Chemical Physics is the All-Union
Scientific-Research Institute of Opticophysical Measurements.56_58 The EOS work
done there is theoretical, primarily concerning metals and minerals at high
pressures (megabar regions and above). Sometimes a computer is used. The most
experienced EOS researcher there seems to be G. M. Gandel'man.

The 0. Yu. Shmidt Institute of Earth 1-"hysics59-82 also has research in-
terests in common with the Institute of Chemical Physics, and probably uses
their apparatus for some dynamic high-pressure experiments, in particular I. V.
Belinskii and B. D. Khristoforov's work on porous NaCl. The Institute of Earth
Physics also operates its own apparatus for measuring both the dynamic and
static compressibilities of rock and minerals. The former system measures the
shock waves induced in a sample encapsulated in lead, and the latter is a dis-
placement piezometer for measuring isothermal compressibilities. The exper-
imental group is headed by M. P. Volarovich, and it occasionally collaborates
with geological groups from other regions of the Soviet Union, such as the
Institute of Geology of the Kazakh S.S.R.59 Much of the Institute of Earth
Physics' research is theoretical. V. A, Kalinin and V. L. Pan'kov have worked
intensively on establishing the EOS of solids, especially rocks, through under-
standing their behavior under dynamic loading, or shock. Their interests are
ostensibly relevant to geophysical processes in various layers in the Earth.
The work of V. N. Zharkov and V. P. Trubitsyn, on the other hand, could be
considered astrogeophysics, as it concerns those aspects of EOS pertinent to
planet and star formation. The pressures of greatest interest at the Institute
of Earth Physics are from about 1 to 100 Mbar.

The Institute of High Temperature883-101 has been working extensively on
plasma theory and production; consequently, the EOS of metal vapor has occupied
their attention. Cesium, whose low ionization potential makes it a prime
candidate for plasma production, has been the object of much theoretical and
experimental research. The apparatus used generally is a tungsten chamber in
which cesium, mercury, or other metals are heated as high as 2500°C and temp-
erature, pressure, and density are measured simultaneously, the last from the
intensity of y-ray emission from a radioactive isotope such as C8134. About ten

men are engaged in this work, perhaps the most prominent being Yu. S. Korshunov.
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Another dozen researchers, most notably G. E. Norman, provide strong theoretical
support. This includes construction of sophisticated pseudopotential models of
a many-component plasma and statistical mechanical calculations, sometimes using
a computer, in attempts to understand the thermodynamic behavior of metal vapors
in general and plasmas in particular.

At the Moscow Energy (or Power) Instit:ut:e,loz_119 there seems to be an on-
going program to improve the EOS of industrially important substances such as
COZ’ steam, air, and heavy water. Most of the effort is theoretical, consisting
either of constructing an EOS from a virial or cluster expansion or of combining
different kinds of experimental data to form a semiphenomenological EOS. A. M.
Semenov is active in using cluster expansions to consider the thermodynamics of
dissociated and reacting gases, and groups under V. V. Altunin and V. N. Zubarev
construct semiphenomenological EOS. In addition, there are at least two experi-
mental setups at the Moscow Energy Institute. One is a piezometer with a piston
pressure gauge and thermostat used to measure isotherms of compressed fluids up
to 1 kbar. The other is refractometry equipment for measuring the refractive
index and hence the second virial coefficient in the virial expansion of the
compressed gas EOS.

The I.V. Kurchatov Institute of Atomic Energy 120-129

shows great interest
6° V. V. Malyshev

has run series of experiments using a constant-volume piezometer to measure the

in the EOS of the group VI element hexaflourides, especially UF

isochores of these gases to 250 bars. V. A. Dmitrievskii et al. have run shock
tube experiments to measure the specific heats from the shock wave velocities.
There is also some theoretical research, notably by E. G, Brovman, Yu. Kagan, and
A. Kholas,on the thermodynamic behavior of metals (including the question of
hydrogen metallization), based on an electron-ion pseudopotential model.

One of the best established facilities for basic EOS research is the Insti-
tute of High Pressure Physics,lso—137 under the direction of L. F. Vereshchagin.
This institute has at least four sets of high-pressure experimental apparatus:
two piezometers with pressure ranges to 10 and 20 kbar, and two quasihydrostatic
presses, one with operating pressures above 100 kbar, and a new one that oper-
ates in the 1-Mbar region. With the large presses, the favorite experimental
technique involves use of a high-pressure x-ray camera to obtain diffraction pat-
terns of the sample under pressure, from which the volume compressibilites as
well as phase changes can be determined. F. F. Voronov is in charge of the piezomet-

ric experiments. He uses an ultrasonic impulse (about 5 MHz) whose longitudinal
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and transverse velocities in the sample are measured by strain gauges to derive
the material's density and elastic moduli (e.g., compressibility). Additional
work on determination of the Griineisen parameter has been done by measuring the
Mossbauer effect in some metals.136 The topic most recently absorbing Vereschs-
chagin's attention is the dielectric-metal transition. He has been using his
megabar press to try to metallize everything from water to diamond; the results
are questionable. Although little purely theoretical research is done at the
Institute of High Pressure Physics, it is closely associated with the Institute
of Metallography and Metal Physics of the Bardin Central Research Institute of
Ferrous Metallurgy, where a two-level, two-compressibility model has been used to
derive the high~pressure compressibility of diamond.138

The primary concern at the N. E. Zhukovskii Central Aerohydrodynamics Insti-
tutel39-148 is dense gases with industrial applications, primarily nitrogen but
also methane and the noble gases. The work done there is all theoretical; it
attempts to fit data on compressibilities, specific heats, etc., with virial co-
efficients derived from a Lennard-Jones potential and rigid sphere molecular mod-
els. Agreement with experiment is generally within a few percent up to pressures
of 10 kbar or so and temperatures of several hundred degrees centigrade. Promi-
nent at the Central Aerohydrodynamics Institute are M. A. Plotnikov, R. M. Sev-
ast'yanov and S. D. Gavrilov. The last has become associated with the experi-
mental group headed by D. S. Tsiklis at the State Scientific-Research and Planning
Institute of the Industry of Nitrogen and Products of Organic Synthesis,149’150
where a piezometer is used to measure PVT relations of gases at high pressures and
temperatures,

Liquefied gases, especially the noble gases, are the objects of both theor-
etical research, such as V. A. Abovskii's quantum cell model, and V. A. Rabino-
vich's experiments with a constant volume piezometer, at the All-Union Scientific-
Research Institute of Physicotechnical and Radiological Measurement:s.]'Sl-157
Work also has been done there on understanding the EOS near the critical point.

While at the Moscow Physical-Technical Inst:itut:e,lss_163 V. E. Fortov did
extensive research on the EOS of nonideal plasmas, particularly cesium, using
shock-tube experiments and sophisticated thermodynamic theory. 1In 1972 or 1973
he became a member of the Institute of Chemical Physics.

Moscow State University (MSU) supports diverse EOQS work.164_169 L. L. Pit-
aevskaya studies compressed gases by use of piezometer data fitted to a virial

expansion. S. S. Grigorian of the Scientific-Research Institute of Mechanics at




MSU works on the effects of explosions in rock, using several kinds of EOS to de-
rive features of the rock behavior, Others are working to understand crystals
and “1liquid crystals."

At the L. D. Landau Institute of Theoretical Physicsuo_172 there has been
recent interest in formulating the EOS near a critical point by means of an order
parameter to express the thermodynamic functions as rapidly converging series.

A leader in this effort has been A. A, Migdal; a co-worker is G. M. Avdeeva from
Gor'kii State University.173

There are a few other noteworthy contributions to EOS research from Insti-
tutes in the Moscow area, At the Lebedev Institute, D. A. Kirzhnits174 has con-
sidered the behavior of matter at very high pressures, above the Thomas-Fermi
region, from several hundred megabars to astronomical pressures. N, N. Kalitkin
and L. V. Kuz'mina,175 working at the Institute of Applied Mathematics, have de-
veloped a quantum statistical model that seems to describe matter from the atomic
level better than the Thomas-Fermi model does. It is the basis of much recent
research, requiring the use of a computer to solve the requisite integrodiffer-
ential equations numerically. The Moscow Institute of Crystallography has a °
variable-volume piezometer by means of which sodium compressibility has been

176,177 At the Institute of Elec-

178

measured below, on, and above the fusion curve.
trochemistry, some theoretical work .has been done on solid electrolytes.
Finally, the EOS of liquid parahydrogen has received attention at the Joint Insti-
tute for Nuclear Research in Dubna.l79
In the Ural Mountain region, several installations are engaged in EOS work.

The best known is the Institute of Metal Physics in Sverdlovsk, where K. L. Rodi-
onov et al. operate a high-pressure chamber with an x-ray diffractometer to meas-
ure compressibilities at up to 10-kbar pressures. There is also considerable fit-
ting of data to EOS forms for a broad range of solids, including frozen inert

gases.lao_182 At the Urals Polytechnic Institute there is an active interest in

the EOS of liquids in the metastable region,183’184

which is shared at the Urals
185,186 A variable-

volume pilezometer is used for PVT measurements. There is also an experimental

Scientific Center, along with an interest in liquid metals.

group at Chelyabinsk that has done dynamic high-pressure research on porous
metals;187 they might be associated with the Institute of Chemical Physics.
At the Institute of Inorganic Chemistry in Novosibirsk the EOS of gases

near the critical point are obtained with the aid of a variable~volume piezo-

188,189 Other unspecified institutes are formulating interpolated or

semiempirical EOS of metalslgo and nit:rogen.lgl’]‘92 ;

meter.



V. A. Zhdanov and his co-workers at Tomsk State University have been very
193-201

active in EOS formulation from fundamental theory. Their work falls into
two categories: (1) deriving temsor EOS (for the stress—energy tensor components)
of metal crystal structures in order to understand the anisotropic features of
their behavior, and (2) using a quantum theoretical statistical approximation to
improve upon the Thomas-Fermi-Dirac model as a basis for the EOS of ionic crys—
tals, particularly alkali halides. Comparison with experiments on compressibili-
ties reveals only moderate agreement.

At the Institute of Geocryology in Yakutsk some work has been done on the

thermodynamics of metals and minerals near the fusion curves at high pressures.202

Whereas the EOS research done east of Moscow is concerned primarily with

solids, the work to the west and south is oriented toward gases and liquids.
Leningrad State University sees occasional theoretical work.203 Also in Leningrad
is a rather diffident although active group, including S. V. Bobrovskii, V. M.

204,205

Gogolev and B. V. Zamyshlyaev, which formulates EOS to very high pressures.

It has been conjectured that they are associated with the Soviet nuclear testing
program, '

Multiply ionized gases are the subject of theoretical research at the Physics
Institute of the Belorussian State University in Minsk.206
In Kiev two institutions perform EOS work. At Kiev State University some

statistical mechanical calculations have been done for a two-phase model of an
excited gas.207 Also a system of optical and microfloat techniques has been de-

veloped for measuring the index of refraction, densities, and compressibilities of

208,209

alkanes near the critical point. The Institute of Strength Problems is

concerned with the behavior of steels such as the EOS time dependence under vari-

ous conditions.210

The Physical-Technical Institute of Low Temperature in Khar'-
kov has apparatus for measuring ultrasonic wave velocities in solids; by this
means, the compressibility and Griineisen constant of solid neon have been de-
rived.211

In the industrial port of Odessa there seems to be a great interest in gases,
presumably for industrial purposes. The research is apparently entirely theoreti-
cal; the Odessa Institute of Marine Engineers uses data from other sources to get
the effective temperature dependence of virial c:oefficients,zn-216 whereas the
Odessa Engineering Institute of the Refrigeration Industry is engaged in more
esoteric considerations involving the virial series and its relation to
intermolecular pot:ent:ials.zu_219
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At the M. D, Millionshchikov Petroleum Institute in Groznyy there are at
least two spherical discharge piezometers that have been used to measure the spe-
cific volume of water along several isotherms.220 Further south, in Baku, a com-
puter is used to fit experimental data on liquid carbon dioxide and alkanes to
an empirical EOS at the Azerbaidzhan Institute of Petroleum and Chemistry,ZZl’222
and at the Institute of Physics the isothermal compressibilities have been derived
from measurements of the linear expansion coefficients of indium chalcogenides.223

The place of origin of a number of papers on E0S research remains unidenti-

fied.zzl*“235 The Institute of Chemical Physics is almost certainly responsible

for most of them, except for the two on gases,227-—233 perhaps produced at the
Central Aerohydrodynamics Institute; the paper on Mars,232 probably from the

0. Yu. Shmidt Institute of Earth Physics; and the two highly theoretical pa-
pers.234’235 The other papers reflect a heavy emphasis on explosives and shock
Hugoniots of complex substances, such as plastics, that characterize the research
interests of the Institute of Chemical Physics.

In summary, Soviet EOS work largely seems to have passed out of the "hit-it-
and-see-what-it~does'" stage and is digging deeply into the underlying atomic :and
subatomic physics to gain fundamental understanding of the observed macroscopic
behavior of matter. The consequences of detailed theoretical and semiphenomeno-
logical models, especially of complex and compound materials, have been pursued
largely by the ICP, whose output seems to be geared primarily to military appli-
cations. The consequences for minerals are studied by the IEP, whose main con-
cern i1s in geophysics, although applications to civil defense are evident. High
pressures, from 1 to 100 Mbar, are of particular interest. Similar applications
are visible in the work on compound explosives and their effects on rocks, done
at the ICP and Institute of Mechanics at MSU. The theory of matter near a phase
transition is another active area of research, not only at the Landau ITP, but
also in Kiev and Novosibirsk. This work's range of potential applications is
very broad, from solid state to plasma confinement to industrial chemistry, as
both physical and electromagnetic phase transitions are embraced by the same
theory., There is also a lot of research on the theory and practice of nonideal
plasma confinement. The apparent purpose is future energy production; however,
there may be military goals, in view of the fact that some of the best workers
in this field are now at the ICP., Much EOS work is devoted to fluids with routine

industrial applications, as is reflected in efforts to refine data on the behavior
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of water, carbon dioxide, air, and inert gases. However, this work lacks the

theoretical sophistication and experimental intensity of the research on solids.

10.
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12.

10

BIBLIOGRAPHY

Barry L. Ballard, James B. Price and Richard C. Husemann, "Advanced
Nuclear Hardening Materials and Technologies ~ Foreign (U)," Defense
Intelligence Agency Report DST-1510S-019A-75 (Secret RD) (20 November
1974).

L. V. Al'tshuler, A. V. Balabanov, V. A. Batalov, N. A. Gerashchenko,

V. A. Rodionov, V. A. Svidinskii and D. M. Tarasov, "Contained Explosions
in Liquids and Elastic-Plastic Media," Doklady, Physics Sectioms 15,

733 (1970).

M. A. Podurets and R. F. Trunin, "On a Feature of Shock Compression in
Quartzite," Doklady, Physics Sections 15, 1117 (1970).

A. N. Dremin, K. K. Shvedov and O. S. Avdonin, "Shock Compressibility
and Temperature of Certain Explosives in the Porous State,”" Fizika
Goreniya i Vzryva 6, 449 (1970).

V. N. German, A. A. Bakanova, L. A. Tarasov and Yu. N. Sutulov,
"Phase Transformation of Titanium and Zirconium in Shock Waves," Fizika
Tverdogo Tela 12, 490 (1970).

M. N. Pavliovskii, "Shock Compressibility of Six Very Hard Substances,"
Fizika Tverdogo Tela 12, 1736 (1970).

I. M. Voskoboinikov and V. M. Bogomolov, "Comparative Study of the
Equations of State of the Explosions of Organic Liquids," Teplophysika
Vysokikh Temperatur 8, 76 (1970).

L. V. Al'tshuler, "Progress in High-pressure Physics," Uspekhi Fizicheskikh
Nauk 13, 301 (1970).

G. A. Adadurov, 0. N. Breusov, A. N. Dremin, V. N. Drobyshev and S. V.
Pershin, "Phase Transitions of Shock-Compressed T-Nb,0

275
and H-Nb205," Fizika Goreniya i Vzryva 7, 503 (1971).

M. N. Pavlovskii, "Shock Compression of Diamond," Fizika Tverdogo
Tela 13, 741 (1971).

E. A. Dynin, "Transition of Hydrogen to the Metallic State," Fizika
Tverdogo Tela 13, 2089 (1971).

R. F. Trunin, G. V. Simakov, M. A. Podurets, B. N. Moiseyev and L. V.
Popov," Dynamic Compressibility of Quartz and Quartzite at High
Pressure," Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli (1971), 8.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

R. F. Trunin, G. V. Simakov and M. A. Podurets, '"Compression of Porous
Quartz by Strong Shock Wawves," Izvestiya A.N.S.S.S.R., Seriya Fizika
Zemli (1971), 102.

S. M. Bakhrakh, R. F. Trunin, A. V. Balabanov, N. P. Kovalev, V. A.
Kotov and Yu. K. Orekin, "The Initial Stage of an Explosion with Ejection,”
Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli (1971), 842.

L. V. Al'tshuler and M. N. Pavlovskii, "Response of Clay and Clay Shale
to Heavy Dynamic Loading," Zhurnal Prikladnoi Mekhaniki i Tekhnicheskoi
Fiziki 12, 161 (1971).

V. N. Zubarev, "Impact Compression of Piezoceramics," Zhurnal Prikladnoi
Mekhaniki i Tekhnicheskoi Fiziki 12, 263 (1971).

Yu. F. Alekseev, L. V. Al'tshuler and V. P. Krupnikova," Shock Compression
of Two-Component Paraffin-Tungsten Mixtures," Zhurnal Prikladnoi Mekhaniki i
Tekhnicheskoi Fiziki 12, 624 (1971).

L. V. Al'tshuler, M. I. Brazhnik and G. S. Telegin, "Strength and Elasticity
of Iron and Copper at High Shock-Wave Compression Pressures," Zhurnal
Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki 12, 921 (1971).

K. K. Krupnikov, V. F. Kuropatenko, A. T. Sapozhnikov, B. N. Simakov and
V. A. Simonenko, "Explosion Calculation in Media with Polymcrphic Phase
Transitions,"” Doklady, Physics Sections 17, 22 (1972).

V. E. Fortov, "Caloric Equation of State of Silicon Dioxide and of a
Silicone Liquid," Fizika Goreniya i Vzryva 8, 346 (1972).

V. E. Fortov and B. N. Lomakin, "Interpolation Equation of State of
Tungsten,” Teplofizika Vysokikh Temperatur 10, 1003 (1972).

M. A. Podurets, G. V. Simakov, R. F. Trunin, L. V. Popov and B. N. Moiseev,
"Compression of Water by Strong Shock Waves," Zhurnal Eksperimental'noi
i Teoreticheskol Fiziki 35, 375 (1972).

R. F. Trunin, M. A. Podurets, G. V. Simakov, L. V. Popov and B. N. Moiseev,
"An Experimental Verification of the Thomas-Fermi Model for Metals under
High Pressure," Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki 35, 550
(1972).

F. V. Grigor'ev, S. B. Kormer, 0. L. Mikhailova, A. P. Tolochko and V. D.
Urlin, "Experimental Determination of the Compressibility of Hydrogen at

Densities 0.5 - 2 g/cm3. Metallization of Hydrogen," Zhurnal Eksperimental'noi

i Teoreticheskoi Fiziki Pis'ma 16, 201 (1972).

L. V. Al'tshuler, V. T. Ryazinov and M. P. Speranskaya, '"The Influence of
Heavy Admixtures on the Detonation Systems of Condensed Explosive Sub-
stances," Zhurnal Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki 13, 110
(1972).

A. M. Berezhkovskii, N. M. Kuznetsov and I. V. Fryazinov, '"Solution
of the Percus-Yevick Equations and Thermodynamic Functions of a Dense
Gas at Subscritical Temperatures,' Zhurnal Prikladnoi Mekhaniki i
Tekhnicheskoi Fiziki 13, 227 (1972).

11




27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

12

N. G. Kalashnikov, L. V. Kuleshova and M. N. Pavlovskii, "Shock Com-
pression of Teflon to a Pressure of ~1.7 Mbar," Zhurnal Prikladnoi
Mekhaniki i Tekhnicheskoi Fiziki 13, 598 (1972).

A. A. Bakanova, I. P. Dudoladov and Yu. N. Sutulov, '"Compliance with
the Additivity Rule for a Number of Alloys under Shock Compression,"
Zhurnal Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki 13, 903 (1972).

G. V. Simakov, M. A. Podurets and R. F. Trunin, 'New Data on the Com-
pressibility of Oxides and Fluorides and the Theory of Homogeneous
Composition of the Earth," Doklady, Earth Sciences Sections 211, 29
(1973).

A. N. Afanasenkov, I. M. Voskoboinikov, V. G. Tarasov and V. N. Shevelev,
"Determination of the State Parameters of Products of Supercompressed
Detonation of Liquid Explosives," Fizika Goreniya i Vzryva 9, 120 (1973).

V. S. Trofimov, "Simple Thermodynamic Method for Evaluating the Temperature
of the Shock Compression of a Condensed Medium,'" Fizika Goreniya i Vzryva
9, 459 (1973).

V. E. Fortov and A. N. Dremin, '"Determination of the Temperature of Shock-
Compressed Copper from Measurements of the Parameters in the Unloading
Wave," Fizika Goreniya i Vzryva 9, 651 (1973).

L. V. Al'tshuler, M. A. Podurets, G. V. Simakov and R. F. Trunin, "High-
density Forms of Fluorite and Rutile," Fizika Tverdogo Tela 15, 969 (1973).

N. G. Kalagshnikov, M. N. Pavlovskii, G. V. Simakov and R. F. Truninm,
"Dynamic Compressibility of Calcite—Group Minerals," Izvestiya A.N.S.S.S.R.,
Seriya Fizika Zemli (1973), 80.

V. K. Gryaznov, I. L. Iosilevskii and V. E. Fortov, "Computation of the
Shock Adiabats of Argon and Xenon," Zhurnal Prikladnoi Mekhaniki 1
Tekhnicheskoi Fiziki 14, 353 (1973).

B. M. Kovalev, P. P. Kulik, B. N. Lomakin, V. A. Ryabyi and V. E. Fortov,
"Model for the Thermophysical Properties of a Nonideal Plasma," Fizika
Goreniya 1 Vzryva 10, 249 (1974).

A. N. Afanasenkov, I. M. Voskoboinikov, M. F. Gogulya and I. A. Karkov,
"Study of the Character of the Transformation .of Liquid Substances in
Shock Waves," Fizika Goreniya 1 Vzryva 10, 343 (1974).

A. V. Anan'in, 0. N. Breusov, A. N. Dremin, S. V. Pershin and V. F. Tatsii,
"The Effect of Shock Waves on Silicon Dioxide. I. Quartz," Fizika Goreniya i
Vzryva 10, 372 (1974).

L. V. Al'tshuler, V. N. Zubarev and G. S. Telegin, "Supercompressed
Detonation Waves in Condensed Explosives," Fizika Goreniya i Vzryva
10, 648 (1974).

V. I. Romanova, "Extinction of a Plane Shock Wave in a Condensed In-
homogeneous Medium," Fizika Goreniya i Vzryva 10, 653 (1974).

1




41.

42.

43.

44,

45,

46.

47.

48.

49'

50.

51.

52.

53.

N. M. Kuznetsov, V. E. Okunev and V. M. Popov, '""Calculation of Com-
position and Thermodynamic Functions of Explosion Products of Condensed
Explosives,' Fizika Goreniya i Vzryva 10, 713 (1974).

M. A. Podurets and R. F. Trunin, "On the Microstructure of the Dense
Phase of Shock-Compvessed Quartz," Izvestiya A.N.S.S.S.R., Seriya Fizika
Zemli 10, 427 (1974).

G. V. Simakov, M. N. Pavlovskii, N. G. Kalashnikov and R. F. Trunin,
"Shock Compressibility of Twelve Minerals," Izvestiya A.N.S.S.S.R.,
Seriya Fizika Zemli 10, 488 (1974).

R. F. Trunin, G. V. Simakov and M. A. Podurets,' Shock-Wave Compression

of Porous Rutile,"” Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli 10, 789
(1974).

G. S. Telegin, V. A. Bugayeva and R. F. Trunin, "Determination of the
Metastable Adiabat of the Dense Phase of Silica from the Results

of Measurements of the Dynamic Compressibility of Minerals," Izvestiya
A.N.S.S.S.R., Seriya Fizika Zemli 10, 793 (1974).

A. V. Anan'in, 0. N. Breusov, A. N. Dremin, V. B. Ivanova, S. V.
Pershin, V. F. Tatsii and F. A. Fekhretdinov, "Effect of Shock Waves

on Refractory Compounds III. Lanthanum Hexaboride," Poroshkovaya
Metallurgiya 13, 662 (1974).

A. V. Anan'in, 0. N. Breusov, A. N. Dremin, V. B. Ivanova, S. V. Pershin,
V. F. Tatsii and F. A. Fekhretdinov, "Effect of Shock Waves on Refrac-~

tory Compounds IV. Zirconium Carbide," Poroshkovaya Metallurgiya 13,
858 (1974).

V. E. Fortov, A. A. Leont'ey, A. N. Dremin and S. V. Pershin, "Isentropic
Expansion of Shock-Compressed Lead,’ Zhurnal Eksperimental'noi i Teoreti-
cheskoi Fiziki Pis'ma 20, 13 (1974).

A. A. Bakanova, I. P. Dudoladov and Yu. N. Sutulov," Shock Compressibility
of Porous Tungsten, Molybdenum, Copper and Aluminum in the Low Pressure
Domain," Zhurnal Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki 15, 241 (1974).

A. A. Leont'ev and V. E. Fortov, '"Melting and Evaporation of Metals in
an Unloading Wave," Zhurnal Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki
15, 417 (1974).

V. E. Fortov and A. N. Dremin, "Semiempirical Equation of State of Trini-
trotoluene," Doklady, Physical Chemistry Section 222, 463 (1975).

T. V. Bavina, O. N. Breusov, A. N. Dremin and S. V. Pershin, "Formation
of Cubic Boron Nitride by Shock Waves," Fizika Goreniya i Vzryva 11, 664
(1975).

A. A. Bakanova, V. N. Zubarev, Yu. N. Sutulov and R. F. Trunin,
"Thermodynamic Properties of Water at High Pressures and Temperatures,"
Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki 41, 544 (1975).

13



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

14

F. V. Grigor'ev, S. B. Kormer, 0. L. Mikhailova, A. P. Tolochko and

V. D. Urlin, "Equation of State of the Molecular Phase of Hydrogen in
the Solid and Liquid States at High Pressure," Zhurnal Eksperimental'noi
i Teoreticheskoi Fiziki 42, 378 (1975).

N. G. Kalashnikov and M. N. Pavlovskii, "Investigation of the Shock
Compressibility of Quartzite, Paraffin and Teflon by Using a Manganin
Pressure Sensor,” Zhurnal Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki
16, 139 (1975).

A. I. Voropinov, G. M. Gandel'man and V. G. Podval'’nyi, "Electronic
Energy Spectra and the Equation of State of Solids at High Pressures
and Temperatures," Uspekhi Fizicheskikh Nauk 13, 56 (1970).

L. V. Al'tshuler and I. I. Sharipdzhanov, ""Additive Equations of State
of Silicates at High Pressures,”" Izvestiya A.N.S.S.S.R., Seriya Fizika
Zemli (1971), 167.

L. V. Al'tshuler and L. D. Sharipdzhanov, "Distribution of Iron in the
Earth and Its Chemical Differentiations,'" Izvestiya A.N.S.S.S.R.,
Seriya Fizika Zemli (1971), 231.

M. P. Volarovich, A. K. Kurskeyev, A. I. Levykin, I. S. Tomashevskaya,
I. L. Tuzova and B. M. Urazayev, "Study of the Density of Rocks

from Central Kazakhstan at High Pressures," Izvestiya A.N.S.S.S.R.,
Seriya Fizika Zemli (1970), 31.

I. V. Belinskii and B. D. Khristoforov, '"Dynamic Compressibility
of Porous NaCl at Low Pressures,'" Zhurnal Prikladnoi Mekhaniki i
Tekhnicheskol Fiziki 11, 318 (1970).

D. B. Balashov and M. P, Volarovich, "A Study of the Isothermal Com-
pressibility of Igneous Rocks at Pressures of up to 32,000 kg/cmZ,"
Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli (1971), 94.

I. M. Kutasov, "The Equation for Fusion Temperatures at High Pressure,"”
Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli (1971), 436.

B. D. Khristoforov, L. D. Livshits, I. V. Belinskii and A. N. Averin,
"Influence of the Porosity on the Parameters of Dynamic Compression of
NaCl," Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli (1971), 549.

V. A. Ralinin and N. A. Sergeyeva, "The Limits of the Density Distri-
bution in the Lower Mantle," Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli
(1971), 825.

V. P. Trubitsyn, "Phase Diagrams of Hydrogen and Helium," Astronomicheskii

Zhurnal 15, 303 (1971).

V. A. Kalinin, "A Universal Equation of State for Solids," Izvestiya
A.N.S.S.S.R., Seriya Fizika Zemli (1972), 206.

V. A. Kalinin, V. L. Pan'kov and V. N. Zharkov, "Equations of State of
Dunites and Bronzitites Undergoing Polymorphic Transformations under
Pressure,”" Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli (1972), 472.




68.

69.

70.

71.

72.

73.

74.

75.

76.

77'

78.

79.

80.

81.

82.

V. N. Zharkov and V. P. Trubitsyn, '"Adiabatic Temperatures in Uranus
and Neptune," Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli (1972), 496.

V. A. Kalinin and V. L. Pan'‘kov, "The Kinematic Characteristics of a
Shock Wave and the Gruneisen Parameter," Izvestiya A.N.S.S.S.R., Seriya
Fizika Zemli (1973), 135.

V. A. Kalinin and V. L. Pan'kov, "Equations of State of Stishovite,
Coesite and Quartz," Izvestiya A.N.S.S5.S.R., Seriya Fizika Zemli (1973),
495,

V. L. Pan'kov, "Equation of State for the D-Layer in the Mantle of
the Earth,' Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli (1973), 732.

V. N. Zharkov, V. P. Trubitsyn and I. A. Tsarevskii, "Zero Isotherms
of High Pressure Phases of Cosmogenic Elements and Compounds," Doklady,
Earth Science Sections 214, 11 (1974).

V. L. Pan'kov and V. A. Kalinin, "Equations of State of Six Mineral-
Forming Oxides," Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli 10, 143
(1974).

V. A. Ralinin and V. L. Pan'kov, "Equations of State of Rocks," Izvestiya
A.N.S.S.S.R., Seriya Fizika Zemli 10, 419 (1974).

V. N. Zharkov, V. P. Trubitsyn, I. A. Tsarevskii and A. B. Makalkin,

"The Equations of State of Cosmochemical Materials and the Structure '
of the Major Planets," Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli

10, 610 (1974).

V. N. Zharkov, A. B. Makalkin and V. P. Trubitsyn, '"Models of Jupiter
and Saturn. I. Reference Data," Astronomicheskii Zhurnal 18, 492 (1974).

V. P. Trubitsyn, V. N. Zharkov and I. A. Tsarevskii, "Interpolated
Thermodynamic Functions for Solids at High Pressures," Doklady, Earth
Science Sections 220, 4 (1975).

V. L. Pan'kov and V. A. Kalinin, "Thermodynamic Characteristics of
Rocks and Minerals under the Conditions Obtaining in the Earth's
Mantle," Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli 11, 155 (1975).

N. S. Afanas'yev, V. V. Vavakin, M. P, Volarovich, A. I. Levykin and
A. P, Tarkov, "Some Physical and Thermodynamic Parameters of Rocks,"
Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli 11, 378 (1975).

V. A. Kalinin and N. A. Sergeyeva, "Details of the Structure of the
Lower Mantle of the Earth," Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli
11, 405 (1975).

V. A. Kalinin and N. A. Sergeyeva, "Limits of the Density Distribution
in the Earth's Outer Core," Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli
11, 481 (1975).

V. A. Kalinin and V. L. Pan'kov, '"The Magnitskii-Birch Additivity Hypothe-
gis and Its Test with Shock Adiabats," Izvestiya A.N.S.S.S.R., Seriya Fizika
Zemli 11, 689 (1975).

15



83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

16

G. E. Norman and A. N. Starostin, "Thermodynamics of a Strongly Nonideal
Plasma," Teplofizika Vysokikh Temperatur 8, 381 (1970).

V. A. Alekseev, '"Measurements of the Electrical Conductivity and Density
of Metals in the Supercritical State," Teplofizika Vysokikh Temperatur
8, 397 (1970).

S. P. Malishenko and V. G. Shval'b, "Method of Calculating Isotopic Effects
in the Thermodynamic Properties of Simple Gases and Liquids," Teplofizika
Vysokikh Temperatur 8, 721 (1970).

Yu. S. Korshunov, A. P. Senchenkov, E. I. Asinovskii and A. T. Kunavin,
"Measurement of the P-V-T Dependence for Cesium at High Temperatures and
Pressures, and Estimation of the Parameters of the Critical Point,"
Teplofizika Vysokikh Temperatur 8, 1207 (1970).

A. A. Valuev, I. G. Medvedev and G. E. Norman, "Possibility of Phase
Transitions in a Non-Ideal Multiply Ionized Plasma," Zhurnal Eksperimental'noi
i Teoreticheskoi Fiziki 32, 1205 (1970).

V. A. Alekseev, V. G. Ovcharenko, Yu. F. Ryzhkov and A. P. Senchenkov,
"Equation of State of Cesium at Pressures of 20-600 Atm and Temperatures
of 500°-2500°C," Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki Pis'ma
12, 207 (1970).

S. P. Vetchinin and Yu. S. Korshunov, '"Behavior of the Compressibility
of Cesium and Mercury Beyond the Critical Region," Teplofizika Vysokikh
Temperatur 9, 582 (1971).

L. R. Fokin, "Method for Determining the Parameters of a Unified Thermal
Equation of State Taking Account of Experimental Data at the Saturation
Line," Teplofizika Vysokikh Temperatur 9, 1101 (1971).

G. E. Norman, "Concerning the Metal-Dielectric Transition and a Possible
Phase Transition in a Dense (Strongly Nonideal) Plasma," Zhurnal Eks-
perimental'noi i Teoreticheskoi Fiziki 33, 912 (1971).

V. S. Vorob'ev and A. L. Khomkin, "Debye Screening and Equation of State
of a Partially Ionized Plasma,"” Teplofizika Vysokikh Temperatur 10, 848
(1972).

S. P. Vetchinin, A. G. Khrapak and I. T. Yakubov, "Equation of State
of a Plasma of Dense Metal Vapor and the Electron Mobility," Teplofizika
Vysokikh Temperatur 10, 861 (1972).

B. V. Zelener, G. E. Norman and V. S. Filinov, "Statistical Theory of a
Nonideal Plasma," Teplofizika Vysokikh Temperatur 10, 1043 (1972).

A. T. Kunavin, E. I. Asinovskii, A. V. Kirillin and Yu. S. Korshunov,
"Possible Use of the Adiabatic Compression Method to Investigate a
Cesium Plasma," Teplofizika Vysokikh Temperatur 11, 226 (1973).

L. R. Fokin, "Method of Determining the Parameters of Thermal Equations
of State Taking Account of Data at the Phase-Equilibrium Lines," Teplofizika
Vysokikh Temperatur 11, 674 (1973).




97. B. V. Zelener, G. E. Norman and V. S. Filinov, "Thermodynamics and
Correlation Functions of Weakly Nonideal Non-Debye Coulomb Systems,"
Teplofizika Vysokikh Temperatur 11, 830 (1973).

98. A. A. Valuev, G. E. Norman and V. S. Filinov, "Pseudopotential Model of a
Nonideal Multiply Ionized Plasma, Investigated by the Monte Carlo
Method," Teplofizika Vysokikh Temperatur 12, 818 (1974).

99, V. S. Vorob'ev and A. I. Gleizer, "Construction of a Virial Expansion
by Means of a Canonical Transformation," Teplofizika Vysokikh Tempera-
tur 12, 1003 (1974). .

100. Yu. S. Korshunov; S. P. Vetchinin, A. P. Senchenkov and E. I. Asinovskii,
"Certain Thermodynamic Properties of Cesium at High Temperatures and
Pressures," Teplofizika Vysokikh Temperatur 13, 477 (1975).

101. B. V. Zelener, G. E. Norman and V., S. Filinov, "Equation of State and
Ionization Equilibrium of a Nonideal Plasma," Teplofizika Vysokikh
Temperatur 13, 841 (1975). )

102. S. A. Ulybin and E. P. Zherdev, "The Density of SF, in the Temperature
Interval =40° to +200° under Pressures up to 500 bars,” Doklady,
Physics Sections 15, 306 (1970). c.f. also Teploenergetika 18 No. 11, 107 (1971).

103. A. T. Yakovlev, "Obtaining the Equation of State for Liquid Mercury on
the Basis of Different Kinds of Experimental Data II," Teplofizika Vysokikh
Temperatur 8, 283 (1970).

104. M. S. Trakhtengerts, "Equation of State and Thermodynamic Properties of D20
Obtained from Similarity Theory," Teploenmergetika 17 No. 5, 101 (1970).

105, V. V. Altunin and 0. G. Gadetskii, "Equation of State and Thermodynamic
Properties of Liquid and Gaseous Carbon Dioxide," Teploenergetika 18
No. 3, 120 (1971).

106. V. V. Altunin and O. G. Gadetskii, "Method of Formulating the Fundamental
Equation of State for Pure Substances from Varied Experimental Data,"
Teplofizika Vysokikh Temperatur 9, 480 (1971).

107. V. N. Zubarev, A. D. Kozlov and G. A. Spiridonov, "Determination of
Model Intermolecular Potentials from Experimental Data," Teplofizika
Vysokikh Temperatur 9, 859 (1971).

108. N. I. Timoshenko, E. P. Kholodov and A. L. Yamnov, "Experimental In-
vestigation of the Refractive Index of CO, and the Equation of State,"
Zhurnal Fizicheskoi Khimii 45, 1526 (19713,

109. A. M. Semenov, "Equation of State of a Mixture of Nonideal, Chemically
Reacting Gases," Teplofizika Vysokikh Temperatur 10, 457 (1972).

110. N. I. Timoshenko, E. P. Kholodov and A. L. Yamnov, "Connection Between
the Equation of State of Compressed Gases with an Optical Complex and
the Specific Refraction. The Virial Coefficients of Carbon Dioxide,”
Teplofizika Vysokikh Temperatur 10, 677 (1972).

17



11l.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121 L

122.

123.

124,

125.

18

V. V. Altunin and M. A. Sakhabetdinov, "Use of Orthogonal Expansions

in a Computerized -Construction of a Single Equation of State of Materials
from Experimental Data of Different Kinds," Teplofizika Vysokikh Temperatur
10, 1074 (1972).

V. V. Altunin, D. O. Kuznetsov and V. F. Bondarenko, "The Thermodynamic

Properties of Commercial Grade Gaseous Carbon Dioxide,' Teploenergetika
20 No. 4, 88 (1973).

N. V. Tsederberg, A. A. Aleksandrov, T. S. Khasanshin and D. K. Larkin,
"Experimental Investigation of the Specific Volumes of Heavy Water in

the 200°-425°C Temperature Range at Pressures up to 1000 bar," Teploenergetika
20 No. 8, 17 (1973).

V. N. Zubarev and N. L. Krupina, "An Equation of State for Steam, Based
on the Use of the Keesom Potential," Teploenergetika 20 No. 8, 26 (1973).

A. M. Semenov, "Nonvirial State Equation for a Reacting Gas,” Teplofizika
Vysokikh Temperatur 11, 1045 (1973).

V. N. Zubarev, A. D. Kozlov, N. L. Krupina and G. A. Spiridonov, "The
Properties of the Equation of State of Air Based on the Lennard-Jones
Potential," Teplofizika Vysokikh Temperatur 11, 1053 (1973).

R, I. Artym, "Third Virial Coefficient for the Woolley Potential Func-
tion," Doklady, Physics Sections 19, 829 (1974).

A. M. Semenov, "Convergence of Cluster and Virial Expansions for Nonideal
Dissociating Gases," Teplofizika Vysokikh Temperatur 12, 1028 (1974).

A. M. Semenov, "Connection between the Group and the Virial Expansion
for Real Gases and Gas Mixtures," Teplofizika Vysokikh Temperatur 13
301 (1975).

E. G. Brovman, Yu. Kagan and A. Kholas, "Properties of Alkali Metals,"
Fizika Tverdogo Tela 12, 786 (1970).

V. V. Malyshev, "Experimental Investigation of the State Equation for
Uranium Hexafluoride," Doklady, Physics Sections 16, 236 (1971).

E. G. Brovman, Yu. Kagan and A. Kholas, "An Analysis of the Static and
Dynamic Properties of Metals and in Particular of Magnesium (the Role

of Many-Ion Interaction)," Zhurnal Eksperimental'nol i Teoreticheskol

Fiziki 34, 394 (1971).

V. A. Dmitrievskii, V. I. Fedulov and V. F. Nikolaeva, "Shock-Tube In-
vegtigation of Properties of SF6 and UF6," Zhurnal Eksperimental'noi
i Teoreticheskoi Fiziki 34, 759 (1971).

V. V. Malyshev, "The Equation of State of UF. over a Wide Range of
Parameters," Atomnaya Energiya 32, 351 (1972?.

E. G. Brovman, Yu. Kagan and A. Kholas, "Properties of Metallic Hydrogen
under Pressure,”" Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki 35,
783 (1972).




126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

V. V. Malyshev, "Equation of State of UF, for Densities up to 0.01180
g/cm3 and Temperatures up to 367°K," Atomnaya Energiya 34, 55 (1973).

V. V. Malyshev, "Compressibility of WF. over a wide Range of State Para-
meters," Teplofizika Vysokikh Temperatur 11, 901 (1973).

E. L. Duman, "Second Virial Coefficients of Inert Gases Calculated Using
an Asymptotic Interaction Potential," Teplofizika Vysokikh Temperatur

12, 172 (1974).

V. V. Malyshev, "Experimental Investigation of the Compressibility of MoFg
over a Wide Region of Parameters of State," Teplofizika Vysokikh Temperatur

12, 649 (1974).

S. S. Kabalkina, M. 0. Shcherbakov and L. F. Vereshchagin, ''On Polymorphous

Transformation in AgCl at High Pressure,” Doklady, Physics Sections 15,
751 (1970). -

V. G. Losev, S. S. Kabalkina and L. F. Vereshchagin, "Polymorphic Transfor-
mation of Snsh at High Pressure," Fizika Tverdogo Tela 12, 2374 (1970).

F. F. Voronov, V. A. Goncharova and S. B. Grigor'ev, "Effect of Pressures
up to 20 kbars on the Elastic Characteristics of NaCl and CsCl," Fizika
Tverdogo Tela 13, 1131 (1971).

F. F. Voronov and V. A. Goncharova, "Effect of Pressure on the Elastic
Properties of Indium," Fizika Tverdogo Tela 13, 3146 (1971).

F. F. Voronov, “The Effect of Pressure on the Elastic Moduli of Solids,"
Uspekhi Fizicheskikh Nauk 14, 545 (1971).

F. F. Voronov, E. S. Itskevich, A. R. Kutsar and V. A. Sukhoparov,
"Phase Transformations in Cadmium under Pressure," Fizika Metallov i
Metallovedenie 34 No. 5, 202 (1972).

V. N. Panyushkin and E. N. Yakovlev, "Probability of the Mossbauer
Effect in B-Sn at High Pressures and the Gruneisen Constant," Zhurnal
Eksperimental'noi i Teoreticheskoi Fiziki 35, 753 (1972).

V. G. Losev, S. S. Kabalkina and L. F. Vereshchagin, "Effect of High
Pressure on the Crystal Structure of Intermetallic Compounds of Tin with
Antimony and Arsenic,' Fizika Tverdogo Tela 16, 965 (1974).

I. A. Korsunskaya, D. S. Kamenetskaya and I. I. Aptekar', "On the Nature
of Liquid Carbon with Reference to the Peculiar Features of the High-
Pressure Melting of Graphite and Diamond," Fizika Metallov i Metallovedenie

34 No. 5, 39 (1972).

M. A. Plotnikov, R. A. Chernyavskaya and A. F. Shmeleva, "Determination of
the Thermodynamic Properties of Gases at Pressures above 10-15 kbars,"
Fizika Goreniya i Vzryva 6, 239 (1970).

A. A. Antanovich, M. A. Plotnikov and G. Ya. Savel'ev, "Regions of
Applicabliity of the Virial Equation of State with Different Numbers
of Virial Coefficients," Fizika Goremiya i Vzryva 6, 243 (1970).

19



141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

20

G. Ya. Savel'ev and N. V. Shutov, "Improved Procedure for Calculating
Virial Coefficients," Fizika Goreniya i Vzryva 7, 389 (1971).

N. A. Zykov and R. M. Sevast'yanov, "Virial Coefficients for the Poten-
tial (12-7)," Teplofizika Vysokikh Temperatur 3, 828 (1971).

R. M. Sevast'yanov and N. A. Zykov, "Equation of State of a Dense Gas,"
Teplofizika Vysokikh Temperatur 10, 882 (1972).

R. M. Sevast'yanov, "Thermodynamic Singularities of a Dense Gas at High
Temperatures," Teplofizika Vysokikh Temperatur 11, 283 (1973).

S. D. Gavrilov, "Relation between the Equation of State and the Inter-
molecular Potential," Teplofizika Vysokikh Temperatur 11, 798 (1973).

M. A. Plotnikov, A. V. Chelovskii and R. A. Chernyavskaya, "Use of the
Molecular-Dynamics Method for Determining the Thermodynamic Properties
of Dense Gases. Determination of the Density of Nitrogen at Pressures
of 10-20 kbar and Temperatures of 250°-800°K," Teplofizika Vysokikh
Temperatur 12, 46 (1974).

N. A. Zykov and R. M. Sevast'yanov, "Thermodynamic Functions of a Dense
Gas," Teplofizika Vysokikh Temperatur 12, 56 (1974).

S. D. Gavrilov, "Semi-Empirical State Equation of Dense Helium," Inzhenerno-
Fizicheskii Zhurnal 27, 1396 (1974). -

D. S. Tsiklis, L. R. Linshits and S. S. Tsimmerman, '"Molar Volumes and
Thermodynamic Properties of Methane at High Pressures and Temperatures,"
Doklady, Physical Chemistry Section 198, 423 (1971).

D. S. Tsiklis, V. I. Maslennikova, S. D. Gavrilov, A. N. Egorov and G. V.
Timofeeva, "Molar Volumes and the Equation of State of Molecular Hydrogen
under High Pressures," Doklady, Physical Chemistry Section 220, 189 (1975).

V. A. Rabinovich and V. A. Abovskii, "Equation of State of a Monatomic
Liquid at High Densities," Teplofizika Vysokikh Temperatur 8, 42 (1970).

V. A. Rabinovich, L. A. Tokina and V. M. Berezin, "Experimental Determination
of the Compressibility of Neon and Argon at 300 to 720°K for Pressures up
to 500 bar," Teplofizika Vysokikh Temperatur 8, 745 (1970).

V. A. Abovskii, "Limitations to the Use of the Cell Model in Deriving
the Equation of State of a Dense Liquid," Teplofizika Vysokikh Temperatur
9, 590 (1971).

V. A. Abovskii and Yu. I. Levin, "Thermodynamic Properties of High-Density
Monatomic Liquids," Teplofizika Vysokikh Temperatur 9, 665 (1971).

V. A. Rabinovich, L. A. Tokina and V. M. Berezin, "Experimental Determination
of the Compressibility of Xenon and Krypton at a Pressure of 400 bars and
Temperatures in the Range 300° to 720°K," Teplofizika Vysokikh Temperatur

11, 54 (1973).




156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

i70.

A. T, Berestov, M. Sh. Giterman and N. G. Shmakov, ""The Equation of State
and the Isochoric Specific Heat near the Critical Points of Liquids,"
Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki 37, 1128 (1973).

M. A. Anisimov, A. T. Berestov, L. S. Veksler, B. A. Koval'chuk and V. A.
Smirnov, "Scaling Theory and the Equation of State of Argon in a Wide

Region around the Critical Point," Zhurnal Eksperimental‘'noi i Teoreticheskoi
Fiziki 39, 359 (1974). '

V. E. Fortov and Yu. G. Krasnikov, "Construction of a Thermodynamically
Complete Equation of State of a Nonideal Plasma by Means of Dynamic

Experiments," Zhurnal Eksperimental‘'noi i Teoreticheskoi Fiziki 32,
897 (1970).

V. E. Fortov, B. N. Lomakin and Yu. G. Krasnikov, "Thermodynamic Properties
of a Cesium Plasma," Teplofizika Vysokikh Temperatur 9, 789 (1971).

B. N. Lomakin and V. E. Fortov, "Investigation of the Nonideal Cesium

Plasma State Equation by the Dynamic Method," Doklady, Physics Sections
17, 889 (1972).

V. E. Fortov, "Hydrodynamic Effects in a Nonideal Plasma," Teplofizika
Vysokikh Temperatur 10, 141 (1972).

B, N. Lomakin and V. E. Fortov, "Equation of State of a Nonideal Cesium
Plasma," Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki 36, 48 (1972).

V. E. Fortov, "Equations of State of Condensed Media," Zhurnal Prikladnoi
Mekhaniki i Tekhnicheskoi Fiziki 13, 894 (1972).

A. V. Bilevich and L. L. Pitaevskaya, "Density and Cp/Cv Ratio for Helium
at Pressures up to 3 kbar," Zhurnal Fizicheskoi Khimii 45, 1644 (1971).

L. L. Pitaevskaya, "The Application of Virial Series to the Calculation

of Sound Velocity in Compressed Gases," Doklady, Physics Sections 17, 790
(1972).

S. S. Grigorian and Ya. A. Pachepskii, "On the Action of Strong Underground
Explosion in Dense Rock," Doklady, Physics Sections 18, 620 (1973).

V. Ya. Baskakov and V. K. Semenchenko, "Investigation of Cholesteryl
Valerate under Pressure,'" Zhurnal Eksperimental'noi i Teoreticheskoi
Fiziki Pis'ma 17, 414 (1973).

M. R. Korotkina, "A Method of Crystal Thermodynamic Function Calculatiom,"
Doklady, Physics Sectioms 20, 105 (1975).

S. S. Grigorian and L. S. Evterev, "The Action of Powerful Explosion on
the Surface of Rock Semispace," Doklady, Physics Sections 20, 329 (1975).

A. A. Migdal, "Equation of State near a Critical Point," Zhurnal Eksperi-
mental'nol i Teoreticheskoi Fiziki 35, 816 (1972).

21



171. G. M. Avdeeva and A. A. Migdal, "Equation of State in the (4-€)-Dimensional
Ising Model," Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki Pis'ma
16, 178 (1972).

172. S. V. Fomichev and S. B. Khokhlachev, "Equation of State of Matter near
the Liquid-Vapor Critical Point," Zhurnal Eksperimental’'noi i Teoreticheskoi
Fiziki 39, 478 (1974).

173. G. M. Avdeeva, "Expansion of the Equation of State in the (4-€)-Dimensional
Heisenberg Model," Zhurnal Eksperimental’noi i Teoreticheskoi Fiziki 37,
377 (1973).

174. D. A. Kirzhnits, "Extremal States of Matter (Ultrahigh Pressures and
Temperatures)," Uspekhi Fizicheski Nauk 14, 512 (1971).

175. N. N. Kalitkin and L. V. Kuz'mina, "Curves of Cold Compression at High
Pressures," Fizika Tverdogo Tela 13, 1938 (1971).

176. S. M., Stishov, V. A. Ivanov and I. N. Makarenko, "Compressibility of
Sodium at High-Pressures and Temperatures and the Lindemann Fusion
Criterion,” Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki 33,
362 (1971).

177. 1I. N. Makarenko, A. M. Nikolaenko and S. M. Stishov, "Experimental
Equation of State for Liquid and Solid Sodium," Physics Letters 494,
257 (1974).

178. Yu. Ya. Gurevich, "Special Features of the Thermodynamics of Solid
Electrolytes," Doklady, Physical Chemistry Section 222, 444 (1975).

179. E. I. D'yachkov, "P-V-T Diagram of Liquid Parahydrogen in the Metastable
Region," Pribori i Tekhnika Eksperimenta 18, 721 (1975).

180. K. P. Rodionov, "On the Equation of State of a Solid," Fizika Metallov i
Metallovedenie 29 No. 6, 51 (1970).

181. V. V. Kondrat'ev, "Thermodynamic Properties of Inert-Gas Crystals at High
Pressures and Temperatures," Fizika Tverdogo Tela 16, 251 (1974).

182. A. P. Frolov and K. P. Rodionov, "High~Pressure Phase Transitions in
Lithium," Fizika Tverdogo Tela 16, 2297 (1974).

183. G. V. Ermakov and V. P. Skripov, "Equation of State and Stability
Boundary of a Metastable Liquid," Teplofizika Vysokikh Temperatur 8,
916 (1970).

184. V. N. Chukanov and V. P. Skripov, "Equation of State for Water in the
Metastable Region. Thermodynamic-Stability Boundary," Teplofizika
Vysokikh Temperatur 9, 978 (1971).

185. V. I. Kononenko and S. P. Yatsenko, "Free Volume and Some Thermodynamic
Properties of Liquid Metals," Teplofizika Vysokikh Temperatur 10, 1095
(1972).

22




186.

187.

188.

189.

190.

191.

192.

193.

194,

195.

196.

197.

198.

199.

200.

V. G. Baidakov, V. P. Skripov and A. M. Raverin, "Experimental Study of"
Liquid Argon in the Metastable State,"” Zhurnal Eksperimental'noi i
Teoreticheskoi Fiziki 40, 335 (1974).

Yu. L. Alekseev, V. P. Ratnikov and A. P. Rybakov, "Shock Adiabats of
Porous Metals,"” Zhurnal Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki
12, 257 (1971).

V. G. Martynets and E. V. Matizen, "Determination of the Parameters of

the Migdal Equation of State," Zhurnal Eksperimental'noi i1 Teoreticheskol
Fiziki 40, 301 (1974).

V. G. Martynets and E. V. Matizen, "Equation of State and Diffusion near

the Critical Point,”" Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki
40, 507 (1974).

S. K. Godunov, N. S. Kozin and E. I. Romenskii, "Equation of State of
the Elastic Energy of Metals in the Case of a Nonspherical Strain

Tensor," Zhurnal Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki 15, 246
(1974).

V. F. Anisichkin, "Equation of State of Dense Nitrogen," Zhurnal
Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki 16, 66 (1975).

V. P. Zamuraev, G. A. Koval'skaya and R. I. Soloukhin, "Calculation
of Shock Adiabats for Nitrogen, "Fizika Goremniya i Vzryva 11, 415 (1975).

V. A, Zhdanov, V. F. Konusov and A. V. Zhukov, "Calculation of the
Mechanical Strength of Copper, Silver and Gold Lattices," Fizika
Metallov i Metallovedenie 34 No. 3, 144 (1972).

V. A. Zhdanov, V. F. Konusov and A. V. Zhukov, "Calculation of Mechanical
Strength of Crystal Lattices of Iron, Molybdenum and Tungsten," Izvestiya
Vysshikh Uchebnykh Zavedenii, Fizika 15, 1447 (1972).

V. A. Zhdanov, V. F. Konusov and A. V. Zhukov, "Equations of State for
Cu, Ag, Au, Al, Ni and Pb," Izvestiya Vysshikh Uchebnykh Zavedenii,
Fizika 16, 50 (1973).

V. A. Zhdanov, V. A. Kuchin and V. V. Polyakov, '"Metallization of Alkali-
Halide Crystals under Superhigh Pressures," Izvestiya Vysshikh Uchebnykh
Zavedenii, Fizika 16, 333 (1973).

V. A. Zhdanov, V. V. Polyakov and V. F, Konusov, "Equation of State of
Sodium Chloride," Fizika Tverdogo Tela 15, 2295 (1973).

V. A. Zhdanov, V. V. Polyakov and V. F. Konusov, "Bond Energy and Equation
of State of Lithium Hydride," Teoreticheskaya i Eksperimental'naya Khimia
10, 220 (1974).

V. A. Zhdanov and V. V. Polyakov, "Nonparametric Calculation of the
Shock Adiabat of Sodium Chloride," Fizika Tverdogo Tela 17, 756 (1975).

V. A. Zhdanov and V. V. Polyakov, "Equation of State of Ionic Crystals,"
Fizika Tverdogo Tela 17, 1869 (1975).

23



201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

24

V. A. Zhdanov and V. V. Polyakov, '"Shock Adiabats of Ionic Crystals,"
Fizika Tverdogo Tela 17, 2230 (1975).

I. M. Kutasov, '""Melting Point and Heat of Fusion at High Pressures,"
Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli 10, 44 (1974).

N. A. Smirnova, ''On the Relation between Virial Coefficients and

?ssociacion Constants," Doklady, Physical Chemistry Section 200, 796
1971).

B. V. Zamyshlyaev and M. G. Menzhulin, "Interpolation Equation of State
for Water and Water Vapor,'" Zhurnal Prikladnoi Mekhaniki i Tekhnicheskoi
Fiziki 12, 445 (1971).

S. V. Bobrovskii, V. M. Gogolev, B. V. Zamyshlyaev and V. P. Lozhkina,
"Velocity of Breaking in Solids Due to a Strong Shock Wave," Fizika
Goreniya i Vzryva 10, 799 (1974).

G. S. Romanov and L. K. Stanchits, "Approximate Description of Thermo-
dynamic Functions and the Effective Adiabatic Index of an Ideal Gas in
the Region of Multiple Ionization," Teplofizika Vysokikh Temperatur

9, 235 (1971).

V. M. Mal'nev and S. I. Pekar, "Theory of Intermolecular Interaction
and Equation of State of an Excited Gas," Zhurnal Eksperimental'noi
i Teoreticheskoi Fiziki 31, 597 (1970).

L. M. Artyukhovskaya, E. T. Shimanskaya and Yu. I. Shimanskii, "Investi-
gation of the Thermodynamic Properties of Pentane near the Liquid-Vapor
Critical Point ," Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki 32,
375 (1970).

L. M. Artyukhovskaya, E. T. Shimanskaya and Yu. I. Shimanskii, "Experi-
mental Investigation of Some Peculiarities of the Equation of State of
Heptane near the Critical Point," Zhurnal Eksperimental'noi i Teoreticheskol
Fiziki 37, 848 (1973).

V. N. Kiselevskii, D. V. Polevoi, 0. N. Yudin and B. D. Kosov, "Equation
of State of Structurally-Stable Stainless Steel in a High-Intensity Field
of Radiation," Problemy Prochnosti 6, 814 (1974).

P. A. Bezuglyi, R. O. Plakhotin and L. M. Tarasenko, "Elastic and Thermal
Properties of Crystalline Neon," Fizika Tverdogo Tela 12, 934 (1970).

V. I. Nedostup and A. G. Slyn'ko, "Calculation of Thermodynamic Properties
of Condensed Gases Using Tabulated Virial Coefficients for the Lennard-
Jones 6-12 Potential," Teplofizika Vysokikh Temperatur 8, 865 (1970).

A. A. Vagsserman, E. A. Golovskii and V. A. Tsymarnyi, "Equation of State
and Thermodynamic Properties of Carbon Dioxide up to a Pressure of 2500
bars," Inzhenerno-Fizicheskii Zhurnmal 20, 531 (1971).

A. A. Vasserman, A. Ya. Kreizerova and V. I. Nedostup, "Determination
of the Virial Coefficients from P-V-T Data," Teplofizika Vysokikh Temperatur
9, 832 (1971).



215.

216~

217.

218.

219.

220.

221.

222.

223.

224,

225.

226.

227.

228.

229.

A. A, Vasserman and A. Ya. Kreizerova, "Procedure for Constructing an
Equation of State for a Liquid from Experimental P-V-T Data with the Aid

of a Computer," Zhurnal Prikladnoi Mekhaniki 1 Tekhnicheskoi Fiziki
13, 234 (1972).

A. A. Vasserman and A. Ya. Kreizerova, "An Equation of State for Water,
for the 0-350°C Temperature Region and Pressures up to 10,000 bar,"
Teploenergetika 20 No. 8, 20 (1973).

A. L. Tsykalo and V. I. Selevanyuk, "Recurrance Relation for the Virial

Coefficients of the Equation of State," Teplofizika Vysokikh Temperatur
8, 618 (1970).

P. M. Kessel'man, S. A. Shchekatolina and E. S. Yakub, "Second Virial
Coefficient for Free and Metastably Bound Atoms Interacting through the
Morse Potential,' Teplofizika Vysokikh Temperatur 10, 46 (1972).

V. I. Selevanyuk and A. L. Tsykalo, '"Thermodynamic Properties of Dense
Fluids," Teplofizika Vysokikh Temperatur 11, 186 (1973).

B. A. Grigor'ev, R. M. Murdaev and Yu. L. Rastorguev, "Experimental
Investigation of the P-V-T Relation for Water,'" Teplofizika Vysokikh
Temperatur 12, 73 (1974).

A. M, Mamedov, "Certain Thermodynamic Relations for Liquid Carbon
Dioxide," Teploenergetika 18 No. 9, 108 (1971).

A. M. Mamedov, "Equation of State for Liquid n-Alkanes," Teplofizika
Vysokikh Temperatur 13, 178 (1975).

N. G. Aliev, I. G. Kerimov and M. M. Kurbanov, "Thermal Expansion and
Isothermal Compressibility of Indium Chalcogenide Single Crystals,"
Fizika Tverdogo Tela 14, 3106 (1972).

L. N. Stesik, "Calculation of the Detonation Parameters of Metallized
Explosives Using the Equation of State of an Ideal Gas," Fizika Goreniya
i Vzryva 7, 93 (1971).

S. G. Andreev, M. M., Boiko, V. A. Letyagin and V. S. Solov'ev, "Method
of Determining the Expansion Adiabats of Solids," Fizika Goreniya .i
Vzryva 7, 361 (1971).

S. G. Andreev and V. S. Solov'ev, "Determination of the Secondary-
Compression Hugoniot," Fizika Goremiya i Vzryva 8, 89 (1972).

V. G. Ruropatkin, "Calculation of the Shock Adiabatic Curves for Argon,"
Teplofizika Vysokikh Temperatur 10, 183 (1972).

B. I. Shekhter and L. A. Shushko, "Shock Hugoniot for Some Multilayered
Plastics," Fizika Goreniya i Vzryva 9, 519 (1973).

A. V. Kashirskii, L. P. Orlenko and V. N. Okhitin, "Effect of the Equa~
tion of State on the Digspersion of Detonation Products,' Zhurnal Prikladnoi
Mekhaniki i Tekhnicheskoi Fiziki 14, 286 (1973).

25



230.

231.

232,

233.

234 L]

235.

26

Yu. P. Nelasov, "Shock Adiabats and the Near Zone in an Explosion in
Drilling Mud," Zhurnal Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki 14,
358 (1973).

G. A. Bogachev, "Calculation of the Shock-Wave Adiabats for Some Hetero-
geneous Mixtures," Zhurnal Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki 14,
546 (1973).

S. V. Kozlovskaya, "Internal Structure and Chemical Composition of Mars,"
Izvestiya A.N.S.S.S.R., Seriya Fizika Zemli (1972), 489.

A. M. Shekhtman, "Some Thermodynamic Relations for Real Gases," Teplofizika
Vysokikh Temperatur 11, 870 (1973).

M. F. Sarry, "Equation of State of a Metal at a Finite Temperature," Fizika
Tverdogo Tela 17, 1630 (1975).

N. A. Dmitriev, A. K. Zhitnik and M. F. Sarry, "The Role of Correlation
Effects in the Equation of State of a Metal at Zero Temperature,'" Zhurnal
Eksperimental’noi i Teoreticheskoi Fiziki 42, 120 (1975).

APPENDIX A
REFERENCES THAT COVER EOS WORK ON VARIOUS SUBSTANCES

General 96,174

Solids 31,40,56,66,69,77,96,134,163,174,175,180,205,225
Near critical pts. 62,96,173,202

Metals 122,185,190,195,234,235

porous 49,187

Al 12,22,50,56,180,190,195 Hg 84,89,93,100,103
porous 49 Mo 28,180,194

Sb 180 porous 49

As 180 Ni 50,56,180,190,195,232

Ba 180 ' porous 187

Be 180 Nb 28,56,180

B1i 180 P 180

cd 23,135,180 K 56,120,180

Ca 56,180 Pr 180

¢ 10,138,180 Re 28

cs 84,86,88,89,94,95,100 Rh 180

Co 180 Ru 180



Cu 18,23,32,50,56,163,180,190,193,195

porous 49,187
Ge 180

Au 180,193,195
In 133,18q,202

Fe 18,23,56,72,180,190,194,232

La 180

Pb 23,50,56,180,190,195

porous 48
Li 180,182
Mg 122,180
Mn 180

Alkali metals 120

- Elements, cosmic 75

Compounds, mixtures

Fe-Ni 232
steel 210
brass 231
SnSb 131,137
SnAs 137
LaB6 46
B4C 6
TaC 6,28
WC 6,28
ZrC 47
BN 52

InS,InSe,InTe 223
A1203 6,57,72,77
BeO 6

CaO,CaCO3 34,57,72
FeO 58,72,75
Mg0 57,72,77

NbZO5 9

Se 180

Si 180

Ag 56,180,193,195

Na 120,176,177,180

Sr: 180

Ta 28,180

T1 180

Th 180

Sn 136,180

T 5,56,180,190

U 180

w 21,163,180,194
porous 49,187

V 56

Zn 180

Zr 5,180

17,40,57,72,75,76,231

LiH 198,200,201
KH,NaH 200

alkali halides 196,200,201 -

CsCl 132,134

LiF 163,200,201
LicCl 200,201
KF,KC1 200,201
RbC1,RbI 134

NaF 200,201

NaCl 60,63,132,134,196,197,199

AgCl 130,134

ZnCl2 14

BaF, 29

CaF2 29,33

SF¢ 102,123

MbF6 129

WF6 127

UF6 121,123,124,126

27



28

SiO2 20,38,55,57,70,72,75 paraffin 55
SnO2 29 paraffin-Ww 17,231

’1':[.02 29,33 epoxide-Al 231

Crystals 56,168
ionic 200,201
Minerals 43,45,57,78,79,202,232
diamond 10,138
ruby 6
topaz 43
corundum 6,57,77
quartz, quartzite 3,12,13,20,38,42,55,57,70
gilicates 45,57,232
oxides 57,73,78
calcites 34
fluorites 33
rutile 33,44
others 34,43,57
Rocks 59,61,67,69,74,78,79,82,166,169,205,232
pirt, Clay, Mud, ete. 2,14,15,34,64,71,230
the Earth 78,80,81,82,232
Piezoceramics 16

Plastics
laminar 228
lucite 230

teflon 27,55
textolite 225,228

Electrolytes 178
Explosives 4,25,39,51
ammonium nitrate &
hexogen (RDX, cyclotrimethylenenitrinitroamine) 4,7,39,41
trotyl-hexogen 7,39
nitromethane, tetranitromethane 30,226
PETN (pentaerythrityltetranitrate) 4,7
tetryl - PEIN 4
TNT (trinitrotoluene) 7,51
porous 4
metallized 25,224



media 2,19
products 2,7,14,30,41,229

Liquids 37,85,90,96,151,153,154,215,226
H20 22,53,72,184,204,216,220
steam 95,114
DZO 104,113
CCl4 37
cs, 37
gilicone 20
organic 226
ethane 156
pentane 208
hexane 183
heptane 209
n-alkanes 222
benzene 37
isoprene 37
Liquified metals 185
Liquid crystals 7,30,167
cholesteryl valerate 167
Monatomic liquids 151,154
Metastable liquids 184
Near liquid-vapor critical point 90,96,156,157,170-173,188,189,208,209

Gases

General 26,41,85,96,139-147,165,203,206,207,212,214,217,219,233
inert gases 128,181
He 65,68,72,117,148,164,165
Ne 72,144,152,165,211
Ar 35,72,95,143,152,157,165,181,186,189,215,227
Kr 155
Xe 35,155
11,24,54,65,68,72,76,85,150,179
metallic Hz 125
D, 85
N, 140,146,147,191,192,215,233



02 233

co, 105,108,112,188,213,215,221

CH4 72,143,149,
HZS 72

NH3 72

Alr 116,205,214
hexafluorides

165

»233

cf compounds on pg. 35
Virial expansion, potentials 99,107,109,110,114,117,118,119,128,139-142,

145,165,203,207,212,214,217-219

Lennard-Jones 26,107,110,116,141,142,146,211,212

Metal vapor 84
Reacting 41,109,115
Dissociated 118
Ionized 206

Mixtures 76,109,112

,189

Plasmas 36,87,92,93,94,97,98,101,158,206
Dense, nonideal 36,83,87,91,101,158,161
cs 83,86,88,89,94,95,100,158,159,160,161,162

Li 91
Hg 84,89,93,100
ionic compounds

partially ionized

161
92,94

Data reduction 103,106,111,212,215,216

APPENDIX B
INSTITUTES

Institute of Chemical Physics, Moscow (Chernogolovka)
All-Union Scientific-Research Institute of Optophysical

Measurements, Moscow

Institute of Earth Physics (0. Yu. Shmidt), Moscow
Institute of Geology, Kazakh
Institute of High Temperatures, Moscow

Moscow Energy (or Power) Institute

Institute of Atomic Energy (I. V. Kurchatov), Moscow
Institute of High Pressure Physics, Moscow (Podolsk)

30

Acronym
ICP

I0M
IEP
IG,K
IHT

IHPP



Institute of Metallography and Metal Physics of the Bardin

Central Research Institute of Ferrous Metallurgy, Moscow IM&MP
Central Aerohydrodynamics Institute (N. E. Zhukovskii), Moscow CAI
State Scientific-Research and Planning Institute of the Industry

of Nitrogen and Products of Organic Synthesis, Moscow IIN&POS
All-Union Scientific-Research Institute of Physical and

Radiological Measurements, Moscow IP&RM
Moscow Physical-Technical Institute MP-TI
Moscow State University (M. V. Lomonosov) MSU

Scientific-Research Institute of Mechanics o IM
Institute of Theoretical Physics (L. D. Landau), Moscow ITP
Gor'kii State University, Gor'kii . .GSU
Institute of Physics (P. N. Lebedev), Moscow LI
Institute of Applied Mathematics, Moscow TAM
Institute of Crystallography, Moscow MIC
Institute of Electrochemistry, Moscow IE
Joint Institute for Nuclear Research, Dubna JINR
Institute of Metal Physics, Sverdlovsk P
Urals Polytechnic Institute (S. M. Kirov), Sverdlovsk UPI
Ural Scientific Center, Sverdlovsk uscC

Institute of Chemistry
Physical-Technical Power Engineering Problems Section
Chelyabinsk group

Institute of Inorganic Chemistry, Novosibirsk IIC
Novosibirsk group
Tomsk State University (V. V. Kuibyshev), Tomsk TSU

Regearch Institute of Applied Mathematics and Mechanics
Siberian Physical-Technical Institute (V. D. Kuznetsov)

Institute of Geocryology, Yakutsk IG,Y
Leningrad State University (A. A. Zhdanov) LSU
Leningrad group

Physics Institute, Belorussian State University (V. I. Lenin), Minsk PI
Kiev State University, Kiev KsU
Institute of Strength Problems, Kiev Isp
Physical-Technical Institute of Low Temperature, Khar'kov P-TILT
Odessa Institute of Marine Engineers OIME
Odessa Engineering Institute of the Refrigeration Industry OEIRI
Petroleum Institute (M. D. Millionshchikov), Groznyy PI1,G
Azerbaidzhan Institute of Petroleum and Chemistry (M. Azizbekov), Baku AIP&C
Institute of Physics, Acad. Sci. Azerbaidzhan S.S.R., Baku IP,ASSR

APPENDIX C
AUTHORS
Papers Institution

Abovskii, V. A. 151,153,154 IP&RM
Adadurov, G. A. 9 1CP
Afanasenkov, A. N. 30,37 ICP
Afanas'yev, N. S. 79 IEP
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