Russian Academy of Sciences
Joint Institute for High Temperatures RAS
Institute of Problems of Chemical Physics RAS

Kabardino-Balkarian State University

ELBRUS
2015

IHEFM

XXX International Conference on

Interaction
of Intense
Energy Fluxes
with Matter

March 1-6, 2015, Elbrus, Russia

Book of Abstracts

Moscow & Chernogolovka & Nalchik
2015




The book consists of the abstracts of plenary, oral and poster contribu-
tions to the XXX International Conference on Interaction of Intense En-
ergy Fluxes with Matter (March 1-6, 2015, Elbrus, Kabardino-Balkaria,
Russia). The reports deal with the contemporary investigations in the
field of physics of extreme states of matter. The following topics are cov-
ered: interaction of intense laser, x-ray and microwave radiation, pow-
erful ion and electron beams with matter; techniques of intense energy
fluxes generation; experimental methods of diagnostics of ultrafast pro-
cesses; shock waves, detonation and combustion physics; equations of state
and constitutive equations for matter at high pressures and temperatures;
low-temperature plasma physics; physical issues of power engineering and
technology projects.

The conference is held under financial support of the Russian Academy
of Sciences and the Russian Foundation for Basic Research (grant No. 15-
02-20044).

Edited by academician Fortov V.E., Karamurzov B.S., Efremov V.P., Khi-
shchenko K.V., Sultanov V.G., Levashov P.R., Andreev N.E., Kanel G.I.,
Tosilevskiy I.L., Mintsev V.B., Petrov O.F., Savintsev A.P., Shakhray D.V.,
Shpatakovskaya G.V.

ISBN 978-5-7558-0558-2



CONTENTS

CHAPTER 1. POWER INTERACTION
WITH MATTER

Fortov V.E. On correlation and quantum effects in strongly cou-

pled plasmas . . . .. ... . . ... 22
Mintsev V.B. Intense particle beams and high energy densities
physics . . . .. 23

Krasyuk I.K., Semenov A.Yu., Stuchebryukhov I.A., Belikov R.S.,
Khishchenko K.V., Rosmej O.N., Rienecker T., Schoenlein
A., Tomut M. Investigation of the spall strength of graphite
in stresses produced by nano- and picosecond laser actions . 23
Ashitkov S.I., Komarov P.S., Agranat M.B., Kanel G.I. The be-
havior of metals under ultrafast loads driven by femtosecond
laser . . ... 24
Struleva E.V., Ashitkov S.I., Komarov P.S., Ouvchinnikov A.V.,
Agranat M.B. Ablation of tantalum irradiated by femtosecond
laser pulses . . . . . . . .. 24
Chefonov O.V., Ouvchinnikov A.V., Ashitkov S.I., Agranat M.B.,
Vicario C., Hauri C.P. Development of high power terahertz
facility . . .. . .. 25
Inogamov N.A., Zhakhovsky V.V., Khokhlov V.A., Faenov A.Ya.,
Shepelev V. V., Ilnitsky D.K., Hasegawa N., Nishikino M.,
Yamagiwa M., Ishino M., Pikuz T.A., Takayoshi S., Tomita
T., Kawachi T. Modeling of pump-probe experiments with
Ti:sapp pump and x-ray probe . .. ... ... ......... 26
Khokhlov V.A., Inogamov N.A., Zhakhovsky V.V., Shepelev V. V.,
Iinitsky D.K. Thin 10-100 nm film in contact with substrate:
dynamics after femtosecond irradiation . ... ... ...... 27
Povarnitsyn M.E., Fokin V.B., Levashov P.R., Khishchenko K.V.
Implementation of nucleation model into hydrocode for sim-
ulation of laser ablation . . . . ... ... .. ... ........ 28
Fokin V.B., Povarnitsyn M.E., Levashov P.R. Continual atomistic
simulation of metal targets irradiated by femtosecond double-
pulses. . . .. 28
Inogamov N.A., Zhakhovsky V.V., Khokhlov V.A., Shepelev V.V.,
Niffenegger K. Mechanisms of laser peeling of thin films from
substrate and formation of nanobump . . . .. ... ... ... 29
Starikov S.V., Pisarev V.V. Atomistic simulation of surface mod-
ification by laser pulse: comparison of models with various
scales . . .. 30




Veysman M.E., Reinholz H., Ropke G., Wierling A., Winkel M.
Permittivity of hot plasmas in wide frequency range . . . . .
Margushev Z.Ch., Bzheumikhov K.A., Savoiskii Yu.V., Khokonov

A.Kh., Dzhanibekov K.Kh. The transparency of polycapillary
system for femtosecond laser pulses. . . . . .. ... .. ... ..
Kostenko O.F. On the possibility of hard K, yield enhancement
using micro-structured foils . . . ... ... ... .. ... ...
Andreev N.E., Pugachev L.P., Levashov P.R. Quasimonochroma-
tic beams of accelerated electrons in the interaction of a weak-
contrast intense femtosecond laser pulse with a metal foil . .
Pugachev L.P., Levashov P.R., Andreev N.E. 3D PIC modeling
of ion acceleration from a thin plasma layer with overcritical
density under the action of short intense laser pulse. Conver-
gence of results depending on the computational parameters
Pugacheva D.V., Andreev N.E. The dynamics of the electron spin
precession in the laser wakefield acceleration . . . ... .. ..
Kuznetsov S.V. Trapping of electrons from the electron bunch in
awake Wave . . .. ...
Shulyapov S.A., Ivanov K.A., Tsymbalov I.N., Krestovskih D.A.,
Savel’ev A.B., Ksenofontov P.A., Brantov A.V., Bychenkov
V.Yu. Parametric waves excitation in relativistic laser—
plasma interactions for electron acceleration . ... ... ...
Pobol I L., Yurevich S.V., Azaryan N.S., Budagov Ju.A., Glagolev
V.V., Demin D.L., Trubnikov G.V., Shirkov G.D. Developing

of superconducting niobium resonators for accelerating devices

Pikuz S.A., Neumayer P., Rosmej O.N., Antonelli L., Bagnoud
V., Boutoux G., Faenov A.Ya., Giuffrida L., Hansen S.B.,
Khaghani D., Li K., Santos J.J., Sauterey A., Schoenlein A.,
Skobelev 1. Yu., Zielbauer B., Batani D. Warm solid matter
isochorically heated by laser-generated relativistic electrons .

Demidov B.A., Efremov V.P., Kalinin Yu.G., Kazakov E.D.,
Metelkin S. Yu., Potapenko A.1., Petrov V.A. New method of
the polymeric material properties experimental ivestigation
under powerfull enegry flux impact . . . . ... ... ... ...

Mayer P.N., Mayer A.E. 2D simulations of the dynamics and frac-
ture of metal in the energy release area of the high-current
electron beam . . . . ... L Lo L

Bobrov V.B., Trigger S.A. Aharonov—Bohm effect and quantum
electrodynamics background . . . ... ... .. ... ...

32

32

33

34

36

37

38

39

40

41



and ultrafast processes dynamics.
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Fifteen years ago observation and explanation of Newton rings [1]
clearly manifests that ablation by an ultrashort pulse resulting in release
of a spallation shell is qualitatively different from the gas-plasma flow ab-
lation produced by a nanosecond pulse. Fast pumping of energy into ma-
terial by an ultrashort pulse generates a state with pressure as high as in
a detonation wave in high explosives. Strong shortening of pulse duration
transfers a long pulse gas-plasma rarefaction wave to a rarefaction wave in
condensed media where cohesive resistance to stretching plays a decisive
role. All this is said to emphasize that the fast ablation is unique. Obser-
vations [1] have been made in a pump-probe scheme with an optical pump,
wavelength Aoy ~ 1000 nm. First rings appears when the spallation shell
with velocity ~0.5 nm/ps passes a distance larger than one half-wavelength
~500 nm. Thus, observation of rings begins at ~1000 ps after pump. In
contrast, the new observation technique with soft X-ray probe Ax = 13.9
nm allows to begin observations 1-1.5 orders of magnitude earlier. In the
report the hydrodynamics and molecular dynamics simulations and their
comparisons with X-probe experimental data are presented. We see how
an internal ruptures appear and reflections from them begin to interfere.
This sheds light onto dynamical effects accompanying cavitation and inter-
nal fragmentation of material. Support from Russian Science Foundation
14-19-01599 is acknowledged.
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Khokhlov V.A.,*!' Inogamov N.A.,! Zhakhovsky V.V.,2
Shepelev V.V.,? Ilnitsky D.K.?

LITP RAS, Chernogolovka, 2 VNIIA, Moscow,
3ICAD RAS, Moscow, Russia

*khokhlov@Ilandau.ac.ru

Ultrashort laser pulse may induce the interesting combinations of ther-
mal and hydrodynamic phenomena including foaming and freezing of
molten metals and semiconductors [1], formation of chaotic surface nanos-
tructures and mesoporous layers [1], and superelastic shocks [2]. Appear-
ance of negative pressures within the frontal surface layer heated by a laser
has a key importance for understanding of frontal nucleation, foaming, and
spallation often called ablation (mass removal) in laser community. Release
and movement of spallation shell allows understanding the puzzle of New-
ton rings [3]. Disruption of a free-standing plane film quickly heated by a
laser is the simplest model of laser spallation [4], in which the sharp spal-
lation (ablation) threshold F, determines dynamics of the free-standing
film. Problem of significant importance is: how this picture will change if
the film is deposited onto substrate? This problem is solved in the report.
It is found that now there are two thresholds Fs < F, and three regimes
of motion, comp. with the freestanding film. For 0 < F' < F the film os-
cillates remaining on substrate. Oscillations decay in time due to emission
of acoustic waves into substrate. For Fy < F' < F, the film breaks away
from substrate because negative pressure propagating with acoustic waves
arrives to a film-substrate contact and overcomes the cohesion strength of
the contact. In the third regime F, < F there is inner disruption of the
film happened before a moment when negative pressure separates metal
and dielectric substrate at the contact. Support from RFBR 13-08-01095
and RAS program “Substance at high energy densities” is acknowledged.
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