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A. b. 3enbgosuny: buorpadus

MaTb — AHHa lNeTpoBHa 3enbaoBnY,

nepesoaunua, 4neH Cotosa nucarenen Orteu — bopuc Haymosuy 3enbaosuy, C pogutenamu
(1890-1975) IOPUCT, YUNEH KONNETMM AIBOKATOB
(1889-1943)

«MHOro neT cnycTa A ycnbilWwan Tpu nereHabl. Mepsas:
MexaHobp oTaan meHAa Xumdpusnke B 0b6meH Ha MacNAHbIN
Hacoc. Btopas: akagemuk A. . Modpde Hanmncan B MexaHobp,
YTO AN1A peleHna NpPaKTUYEeCKMX 3a4a4 1 HUKoraa He byay
npurogeH. Tpetba: Nodde TepneTb He MOr BYHAEPKUHAOB U
NOTOMY OTAaN MeHA B XUMPU3UKY.

10 CMX NOp He 3Hat0, CKOJIbKO UCTUHDbI B KAaXKA0M U3 HUX.»

A. b. 3enbaoBuy. N3bpaHHble Tpyabl. Yucna, aapa, BceneHHas.
M., 1985, 435-446.

B JleHnHrpage, 1938 .






dyHaameHTanbHble naen A.b. 3enbposunua

YPC ypaHa, koHey, 1940-x r.
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SHOCK WAVE
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ZELDOVICH - FERMI PROBLEM
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ANHAMUAUYHECKUE METO/AbI

D
UPEV E==>
Py, Eor Vo
shock compression

Hugoniot relations

VoV =D/(D—U)

P=Pr +DU/V,
E=E,+1/2(V,-V)P,+P)

Z-pinch Railgun



PHASE DIAGRAM OF MATTER
ry 4Gb

TF 4

H

Rad. Wave

e,
Rt

=

2

Plasma

A

*

C\P.

ot =
R e i
N
NG
bbbt St
L e et e
L
B R A
A MR
S G
e e A O o 2
R
S Ny +++++"+++"++++ +++++++ ++++++1 g +++ e o
D NG
\
T, T EE TR T
bkt 2 i,
L
e
ity
e
Tk
R

Pb: 5000 K, 2 Kb Al: 8000 K, 4.5 Kb W: 21000 K, 15 Kb V



C)KATUE NMOPUCTbIX MULUEHEW

Porous Metals
M = py/ Poo=10
P <10Mbar
E ~10MJ/cc

Aerogel
m ~102-103
Poo ~ 10mg/cc
P ~0.1Mb




NI PLASMA THERMODYNAMICS AT MEGABARS
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TIME DEPENDENT OF LASER INTENSITY
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Laser shock compression of Pb

nonideal plasma

Plasma parameters registration
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PULSED POWER FOR SHOCK WAVE
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SINCHROTRON RADIATION. DENSITY
DISTRIBUTION OF CYLINDRICAL HE DETONATION
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HE CHEMICAL DECOMPOSITION KINETICS IN
SHOCK AND DETONATION WAVES
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CkopocTb, Km/c

STATIONARY DETONATION WAVE WITHOUT
CHEMICAL SPIKE IN TNETB
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FAIITIPFEF DIAMETER

A. Shutov et al.



ELECTRODETONATION

DYNAMICS HEAT

J2L/o=p,DE(V,T)
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ELECTRO-DETONATION IN SUPERCONDUCTORS
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«Knaccuueckuu Cynepy

3awuTa ot n3nyvyeHund
13 ypaHa

Onuncanune Knaccnyeckoro Cynepa,
C PYKOMUCHBbIM nosicHeHnem A. 3enbaoBuya
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HYDROGEN PRESSURE ®
IONIZATION
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nY DROGEN PRESSURE [ONIZATIO]

Electrical Conductivity of Hydrogen
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PHASE TRANSITIONS IN PLASMA

- dusty plasma

- collodial plasma
-lons in traps

- ilons in accelerators
- 2d electrons on He
-le - plasma - ???
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Phase Transition [ ~170

1 2
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QUANTUM MONTE-CARLO SIMULATIONS
Hydrogen, phase transition
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DUST PLASMA STRUCTURES,

MOTIONS AND WAVES
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WHAT IS METAL?

Sir Newill Mott:

“I’ ve thought a lot about “what is a metal”
and I think one can only answer the question at
T =0 K. Thus a metal conducts and nonmetal
doesn’ t” .

Acad. Lev Landau, Ya. Zeldovich:
“A dielectric can be strictly identified from a metal
only at the absolute zero temperature” .

Prof. Friedrich Hensel :
“The only rigorous criterion for differentiating
between a metal and a non—-metal is the value of the
electrical conduc t T=0" .

Practical Example:
Tokomak plasma:

n, ~ 10" T 7 107 K,
or,  3-10% (Ohm-cm) ™!

bop, 3o, O




o | ADIABATIC
I\/Ielt H,, EXPANSION

S L. D. LANDAU AND Ya. B.
ZEL’DOVICH (1943, ACTA
77 PHYS. CHIM. USSR)

Pb: 5000 K, 2 Kb Al: 8000 K, 4.5 Kb W: 21000 K, 15 Kb V
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ADIABATIC EXPANSION
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Entropy, J/g/K
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Zhernokletov, s=const
Funtikov, shock

Mass velocity, km/s




HIGH-TEMPERATURE EVAPORATION

Oper poirds Adth bars:
circles - IEY p=3 kbar, Sharer
diam oxrds - 2= coret, Temor ol
CF erabiations:
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SOFISTICATED *
“LIFE” OF SIMPLE
METALS:
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Density of States (arb. units)

Li at VIV, = 0.4,
P~ 48,8GPa

1 ] .

Li (1-43d)
Vu’VDz 0.4

Energy (eV)

ELECTRONIC
DENSITY OF STATES

Density of states per atom (V')

VALENCE ELECTRONS
DENSITY DESTRIBUTIONS




Li AT HIGH PRESSURE
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Mopenb YPC: aneKTpOHbI

FEWV,T)=—c,(V, T)Txln{1+B DT W}

2¢,
N M QY
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YPC Al: 3D P-V-T
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Pe3ynbTaTbl MOAENMPOBAHUA: NIOTHOCTb

Caloric EOS

Density {caloric EOS)

Multi-phase EOS

Density (table EQS) Time:
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KBapK-rf1t0OHHO ®ede paclimnpeHmne
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E.Fermi:Notes on Thermodynamics and Statistics (1953
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