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Converging shock waves in liquids can be used efficiently in the research of the extreme state of

matter and in various applications. In this paper, the recent results related to the interaction of a

shock wave with plasma preliminarily formed in the vicinity of the shock wave convergence are

presented. The shock wave is produced by the underwater electrical explosion of a spherical wire

array. The plasma is generated prior to the shock wave’s arrival by a low-pressure gas discharge

inside a quartz capillary placed at the equatorial plane of the array. Analysis of the Stark broaden-

ing of Ha and Hb spectral lines and line-to-continuum ratio, combined with the ratio of the relative

intensities of carbon C III/C II and silicon Si III/Si II lines, were used to determine the plasma den-

sity and temperature evolution. It was found that during the first �200 ns with respect to the begin-

ning of the plasma compression by the shock wave and when the spectral lines are resolved, the

plasma density increases from 2� 1017 cm�3 to 5� 1017 cm�3, while the temperature remains at

the same value of 3–4 eV. Further, following the model of an adiabatically imploding capillary, the

plasma density increases >1019 cm�3, leading to the continuum spectra obtained experimentally,

and the plasma temperature >30 eV at radii of compression of �20 lm. The data obtained indicate

that the shock wave generated by the underwater electrical explosion of a spherical wire array

retains its uniformity during the main part of its convergence. Published by AIP Publishing.
[http://dx.doi.org/10.1063/1.4946864]

I. INTRODUCTION

Convergence of cylindrical or spherical shock waves

(SWs)1 allows one to achieve extreme states of matter in the

vicinity of implosion axis or origin. Therefore, the subject of

converging SWs continues to be a significant topic of experi-

mental and theoretical research. The vital question remains

the SW front uniformity which determines the maximal

achievable parameters of the matter compressed by this SW.

In addition, spherical converging SWs are considered to drive

magnetized target fusion,2 and as such SWs have several

industrial and medical applications.3,4 Converging SWs can

be generated by laser pulses,5 piston impacts,2 reflection of di-

vergent waves,6 or underwater explosion of spherical foils or

wire arrays.7 The latter approach is rather attractive because it

provides a relatively good (�24%) efficiency of energy trans-

fer to the water flow by the exploded and expanding wires.

The recent results of research on the underwater electrical

explosion of single wire and wire arrays were presented in the

reviews.8,9 It was found that sub-ls and ls-timescale electrical

explosions of spherical wire arrays result in the generation of

converging SW. Numerical simulations regarding the SW

front’s stability showed that it retains its symmetry with

respect to the corrugated linear perturbations because of the

low compressibility of water.10 The results of experiments

and hydrodynamic numerical simulations, coupled with the

equation of state (EOS) for wire material and water, indicate11

that the convergence of the SW results in an extreme state of

water in the vicinity of the SW implosion. Namely, using

pulse generators with a stored energy of only �5 kJ, one

can expect a pressure, temperature, and density of water of

2� 1012 Pa, �10 eV, and 8 g/cm3, respectively, at a radius of

convergence �6 lm. Thus, using modern powerful pulsed

generators with stored energy of hundreds of kJ, one can

expect to obtain values of pressure >2� 1012 Pa and tempera-

tures >100 eV in significantly larger volumes of compressed

water.8 However, the main problem not resolved yet is the

uniformity of the converging SW front, especially in the vicin-

ity of convergence when the shock wave becomes radiative.

In order to confirm the uniform convergence of the SW,

optical emission spectroscopy was applied to study the param-

eters of the plasma in the vicinity of the SW implosion.12 In

these experiments, a Cu capillary was placed at the equatorial

plane of the spherical wire array. The SW approaching the

inner surface of the capillary wall leads to intense evaporation

of Cu atoms. This Cu atom flow fills the entire volume of the

capillary within �10�7 s and is compressed adiabatically by

the implosion of the capillary that acquires velocity behind

the SW front. Analysis of the spectral lines shapes and inten-

sities allows one to estimate the average Cu plasma tempera-

ture and density as 0.68 6 0.2 eV and (3 6 1)� 1016cm�3,

respectively. Thus, this research showed that the SW gener-

ated by spherical wire array explosion experiences conver-

gence leading to increased energy density deposition in the

vicinity of the SW’s implosion.

In this paper, we present the results of the evolution of

the parameters of the plasma under interaction with converg-

ing SW generated by the same underwater electrical spheri-

cal wire array explosion as that described in Ref. 12.

However, opposite to earlier research,12 in the present

experiment the plasma in the vicinity of the SW’s implosion

origin is generated before the SW’s convergence. Studying
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plasma parameters before the SW’s convergence, this

approach allows one to obtain the evolution of the plasma

parameters during the SW’s implosion resulting in a better

understanding of the SW’s convergence uniformity. In addi-

tion, this method allows one to control the plasma parame-

ters before the SW’s convergence using different types of

gas, discharge current amplitude, and time delay between the

beginning of the plasma and the SW generation.

In the present experiment, the plasma was generated by

a low-pressure gas (C3H8) discharge in a quartz capillary

placed in the equatorial plane of the array prior to the SW

interaction with the capillary, thus allowing the plasma pa-

rameters prior to and during SW interaction to be studied. As

in previous experiments,12 the intense evaporation of the

capillary inner wall material allowed the oxygen and silicon

spectral lines to be observed. The Stark broadenings of the

Ha and Hb lines were used to determine the plasma density,

and NOMAD13 collisional-radiative (CR) modeling was

used to extract the electron temperature of the equilibrium

plasma, which has the same ratio of the intensities of differ-

ent carbon spectral lines as obtained in the experiment. In

addition, the intensities of the silicon spectral lines were

applied to estimate the plasma electron temperature.

II. EXPERIMENTAL SETUP AND DIAGNOSTICS

The experimental setup is shown in Fig. 1. The 30-mm

diameter spherical wire array that was used consisted of 40

Cu wires, each 100 lm in diameter. The array was installed

in a stainless steel chamber filled with de-ionized water and

having windows for optical access. To explode the arrays, a

high-current pulse generator14 was used. The generator was

charged up to 27 kV (stored energy of �3.6 kJ), resulting in

a discharge current amplitude of �300 kA and rise time of

�1.1 ls measured by a self-integrated Rogowski coil at

short-circuit load having �15 nH inductance.

A quartz capillary with outer and inner diameters of

3 mm and 2 mm, respectively, was placed at the equatorial

plane of the spherical array. Two electrodes (a stainless steel

anode and a Cu capillary cathode) were inserted into the

quartz capillary. A �1.5 mm gap between the electrodes was

located symmetrically to the sphere origin. The capillary was

evacuated to a pressure of �0.2 Pa and then filled with a

C3H8 gas flow up to a pressure of �40 Pa. The spark gas dis-

charge was driven using a pulse generator producing at its

output a pulse with a current and voltage amplitude of 320 A

and 13 kV, respectively, and a rise time of �3.5 ls.

The parameters of the plasma were measured using a 1-

mm diameter optical fiber inserted through the copper elec-

trode to collect the light from the discharge gap. The fiber

was located at a distance of 0.5 mm from the open edge of

the Cu electrode (see Fig. 1). The plasma light emission was

guided by the fiber outside the experimental chamber and

directed to the inputs of two spectrometers and a photo-

multiplier tube (PMT), using a beam splitter, mirrors, and

lenses. A 0.5 m focal length Chromex-500 (2400 grooves/

mm or 1800 grooves/mm) and a 0.25 m focal length

Chromex-250 (1800 grooves/mm or 1200 grooves/mm gra-

ting) imaging spectrometer and a Hamamatsu R6095 PMT

with 6560 Å 6 50 Å filter were used in this study. The

images of the spectral lines at the output of both spectrome-

ters were obtained using two intensified 4QuikE cameras

(Stanford Computer Optics) operating with a frame duration

of 500 ns. To calibrate the spectroscopic setup, Oriel spectral

lamps were used. The beginning of the spark gas discharge

was set to be �2.0 ls prior to the camera frame. The spectra

were registered for only the spark discharge (“prior to shot”)

and then for the plasma compressed by the SW (“in shot”).

Synchro-pulses from the 4QuikE cameras, PMT, spark

discharge, and the main pulse generator currents were

acquired by two Tektronix TDS-2024 digitizing oscillo-

scopes. Typical waveforms of the array and gas discharge

currents, synchro-pulse, and PMT signals are shown in

Fig. 2. One can see that the amplitude of the array discharge

current prior to the wire explosion reaches �220 kA during

�0.9 ls. The spark gas gap discharge starts at �5.5 ls with

respect to the beginning of the array current and the spark

current amplitude reaches �320 A (current density of

�10 kA/cm2). In addition, one can see a rather slow gradual

FIG. 1. Experimental setup: 1—spheri-

cal wire array, 2—capillary, 3—elec-

trodes, 4—fiber output. Right: photo of

the wire array with inserted capillary.
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increase in light emission intensity registered by the PMT

due to the increase in the discharge current, with a drastic

increase in light intensity at time (�7.4 ls) when the SW

approaches the quartz tube. Finally, at �8.4 ls this light

emission decreases corresponding to the termination of the

discharge current at �9 ls caused by the complete destruc-

tion of the quartz capillary by the SW.

III. EXPERIMENTAL RESULTS

In earlier experiments,12 it was shown that the light emis-

sion from the capillary appears when the SW approaches the

origin of its implosion. In the present research, the obtained

spectra were divided into three groups according to the time

delay between the frame termination and the maximum in the

light emission registered by the PMT. The synchro-pulses of

the 4QuikE cameras with different time delays shown in

Fig. 3 correspond to these three types of spectra.

(1) At time delays >500 ns, the spectra obtained “in shot”

were almost the same as those obtained “prior to shot.”

These data coincide with the results of 1D hydrodynamic

simulations9,12 of the SW convergence, showing that in

the case of an SW uniform spherical implosion, at a time

delay of �500 ns, the SW just approaches the capillary.

(2) At time delays in the range 300 ns–500 ns, the spectral

lines obtained “in shot” experienced significant broaden-

ing and increased in intensity as compared with the same

spectral lines obtained “prior to shot.” In addition, strong

intensity spectral lines O II, Si II, and Si III appeared,

which were very weak in the “prior to shot” spectra.

Examples of the spectra “prior to shot” and “in shot” are

shown in Fig. 4. These data strongly indicate an increase

in plasma density and the evaporation of oxygen and

silicon atoms from the inner surface of the quartz capil-

lary as a result of the SW’s impact with the capillary.

(3) At time delays <300 ns, the spectral lines become almost

not resolved and only an intense continuum spectrum

was obtained (see Fig. 8). Thus, one can suggest that at

these time delays, plasma density and temperature

increase significantly as a result of the compression by

the imploding capillary, resulting in the disappearance of

the spectral lines in the visible range of light.

In the experiments on plasma density estimation using

Stark broadening, Chromex-500 and Chromex-250 spectrom-

eters (both with 1800 groove/mm gratings) were used for Ha

and Hb spectral line observations, respectively. In order to

obtain C II 4267 Å and C III 4647 Å spectral lines simultane-

ously in one shot, the 4100–4750 Å spectral range of the

Chromex-250 spectrometer was used. The ratio of the inten-

sities of these spectral lines was used to determine the plasma

electron temperature assuming the local thermodynamic equi-

librium (LTE) model. In addition, the continuum spectrum

obtained at a time delay <300 ns was used to estimate the

plasma density. Here let us note that since all spectra are time-

integrated over several hundreds of nanoseconds, the obtained

values of temperature and density of plasma can be considered

only as “mean” values.

A. Electron density measurements

Typical profiles of Ha spectral line light intensity

obtained “prior to shot” and “in shot” at a time delay of

300 ns are shown in Fig. 5.

A Voigt function was used to fit the Ha line profile. The

Stark broadening contribution is described by the Lorentzian

component of the Voigt function, whereas the Doppler and

instrumental broadenings are described by the Gaussian

component. The Doppler broadening for the Ha line assum-

ing temperatures <5 eV does not exceed 1.2 Å and instru-

mental broadening has a Full Width at Half Maximum

(FWHM) of �1.3 Å. Thus, one can calculate the Lorentzian

FWHM “prior to shot” as 19 6 2 Å and “in shot” as

31 6 4 Å. Using tabulated data15 for Ha spectral line broad-

ening versus the plasma electron density, which has a rather

FIG. 2. Typical waveforms of the array (a) and gas discharge currents (b),

and synchro-pulse (red) and PMT (green) signals (c).

FIG. 3. Example of three frames of 4QuikE camera at different time delays

with respect to the maximum of the light intensity registered by the PMT.

FIG. 4. Examples of “in shot” spectrum obtained at time delays in the range

300 ns–500 ns (green) and “prior to shot” spectrum (black). Wavelength in Å.
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weak dependence on temperature in the range 2–5 eV, the den-

sity of the plasma was estimated as (2.1 6 0.5)� 1017cm�3

and (4.5 6 1.0)� 1017cm�3 “prior to shot” and “in shot,”

respectively. In addition, one can see in Fig. 5 red shifts of the

center of the Ha line. These shifts can be estimated as

0.8 6 0.6 Å “prior to shot” and �1.5 Å “in shot.” According to

the data presented in Ref. 16, these red shifts correspond to

approximately the same range of electron density as was

obtained using Stark broadening of the Ha line. Similar results

for plasma density “prior to shot” and “in shot” were obtained

using the analysis of the Stark broadening of the Hb spectral

lines. However, the accuracy of this analysis was significantly

less than in the case of Ha because of the smaller intensity of

the Hb spectral line as compared with the intensity of the con-

tinuum spectrum.

B. Plasma electron temperature

The plasma electron temperature was determined using

the relative intensities of the C II (4267 Å) and C III

(4647 Å) carbon ions spectral lines (see Fig. 4) obtained by a

Chromex-250 spectrometer with a 1200 grooves/mm grating.

In this analysis, the spectral sensitivity of the spectrometer

and of the photocathode of the 4QuikE framing camera also

was used. The ratio of the C III/C II line intensities in the

“prior to shot” and “in shot” experiments was found to be

0.3 6 0.1 and 0.5 6 0.1, respectively. Typical spectral inten-

sity profiles of the C II and C III lines are shown in Fig. 6.

One can see that the C II spectral line is in fact composed of

several degenerate transitions and that the C III spectral line

profile is partially overlapped by the O II spectral line.

Following Griem,17 one can estimate that a plasma elec-

tron density >2� 1017 cm�3 is sufficient for local thermody-

namic equilibrium (LTE) and the time required for achieving

this LTE does not exceed a few tens of nanoseconds. Thus,

considering LTE, the electron temperature can be obtained

using the ratio of C III/C II line intensities17

ICII

ICIII
¼ 4

ne

mkT

2p�h

� �3=2
ACIIgCIIk4647

ACIIIgCIIIk4267

� exp
ECIII þ E1 � ECII � DE1

kT

� �
;

where I is the measured integrated line intensity, A is the

Einstein coefficient for spontaneous emission, k is the transi-

tion wavelength, g is the statistical weight of the upper

energy level, ECIII is the upper energy level of the C III ion

excited state, ECII is the upper energy level of the C II ion

excited state, E1 is the ionization energy of C II ion, and

DE1 is a correction factor for the ionization energy. ne and T
are the plasma electron density and temperature, respec-

tively, and k and �h are the Boltzmann’s and Planck’s con-

stants, respectively.

In order to account for the different possible transitions

from excited energy states, the collisional-radiative (CR)

code NOMAD13 was also used. In this case, the parameters

of the equilibrium plasma, which has the same ratio of the

intensities of the lines as obtained in the experiment, were

determined for the plasma electron density obtained from the

Stark broadening of Balmer lines. An example of the results

of these simulations is shown in Fig. 7.

These two methods gave almost the same plasma elec-

tron temperature. Namely, the plasma electron temperature

“prior to shot” and “in shot” was found to be (3.8 6 0.5) eV

and (4.2 6 0.5) eV, respectively. In addition, two silicon

lines Si II (4128 Å) and Si III (4553 Å) were used to estimate

the plasma electron temperature based on LTE approxima-

tion. The latter also results in a �3 eV electron temperature

for both the “prior to shot” and “in shot” case. Thus, one can

see that the SW interaction with the preliminary generated

plasma does not lead to significant increasing of electron

temperature.

C. Plasma parameter determination by continuum
spectrum

A bright continuum spectrum appears at time delays

<300 ns, although a weak continuous background was al-

ready present in spectra obtained at time delays >300 ns.

The appearance of this bright continuum spectrum can be

associated with intense evaporation of the capillary material

and its simultaneous compression by the adiabatic implosion

of the quartz capillary. The latter leads to an increase in the

FIG. 6. Typical spectral lines of C II and C III ions prior the shot. 0.5 m

focal length spectrometer with 2400 grooves/mm grating.

FIG. 5. Typical profiles of Ha spectral line light intensity obtained “prior to

shot” and “in shot” at the time delay of 300 ns.
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density and temperature of the plasma, in particular, at the

final stage of the implosion.

Indeed, at time delays <300 ns only traces of the Ha line

were observed (see Fig. 8), while Hb either merged with contin-

uum spectrum due to the Stark broadening or disappeared due

to the lowering of ionization threshold below its upper level.

For observed signal-to-noise ratio and Te� Ti� 3 eV, the disap-

pearance of Stark-broadened Hb points to ne> 4� 1018cm�3.

In the computations of Stark width, we followed Ref. 18. Using

Stark widths and Inglis-Teller approach19,20 to the computation

of density-dependent ionization threshold, we found that the

threshold cuts upper level of Hb at ne� 5� 1018cm�3, thus

both mechanisms point to ne> 4� 1018cm�3.

We analyzed the effect of density on the evolution and

disappearance of spectral lines using collisional-radiative

computations for plasma of H, C, and Si mixture. For exam-

ple, Fig. 8 displays Ha emitted from plasma sphere with

Te� Ti� 3 eV in collisional-radiative equilibrium (CRE). In

particular, the simulations showed that Ha merges with

continuum at ne� 1019 cm�3. Based on detailed comparisons

of experimental data to simulated spectra, we concluded that

the electron density at this stage of implosion is about

5� 1018 cm�3.

IV. DISCUSSION

The results of the present research show that the interac-

tion of converging SW with preliminary formed plasma

leads to a �2.3-fold increase in its density, while keeping

almost the same temperature. The latter can be explained by

the intense evaporation of mainly neutral atoms of oxygen

and silicon from the internal wall of the quartz capillary

when the SW is approaching that location. This cold flow of

neutrals could keep plasma temperature almost unchange-

able in spite of its heating by the converging SW. In addi-

tion, it was shown that later in time the plasma density and

possible temperature increase significantly, which can be

explained by the adiabatic implosion of the quartz capillary.

Let us apply the model of adiabatic implosion of the

capillary, described in detail in Ref. 12. This model consid-

ers a converging SW propagating in water toward the capil-

lary, which in the present experiments is quartz, with outer

and inner radii R¼ 1.5 mm and R¼ 1.0 mm, respectively.

The result of 1D hydrodynamic simulations of the SW con-

vergence showed that the pressure at the water-quartz bound-

ary at R¼ 1.5 mm reaches Pw� 8.3� 109 Pa because of the

partial reflection of the SW from the capillary. The same

pressure Pc� 8.3� 109 Pa is obtained behind the SW front

penetrating the capillary wall. This allows one to estimate

the quartz compression at that location dc ¼ qc=q0c � 1:29,

where q0c � 2:2� 103 kg=m3 is the normal quartz density,

qc¼ 2.83� 103 kg/m3 is the density of compressed quartz,

using the equation of state for quartz (Ref. 21): Pc � B

ðd2:6
c � 1Þ, where the constant B � 9� 109Pa. The plane SW

propagation velocity in quartz can be found as Dc ¼ V0ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ðP� P0=ðV0 � VÞ

p
� 4:12� 103 m=s; where V0 ¼ 1=q0

and V ¼ 1=q are the unit volumes of normal and compressed

quartz, respectively. However, in the case of cylindrical geom-

etry the value of the SW velocity depends on the radius. Using

the self-similarity approach,22 the time-dependent radius of the

SW front can be presented as RðtÞ � Cðt0 � tÞa; R(t¼ 0)

¼ 1.5 mm with the self-similarity parameter a � 0:78, for a cy-

lindrical wave in quartz and t0 � Rðt ¼ 0Þ=aDc is the time

which the SW requires to propagate in quartz to reach R¼ 0.

Thus, the SW velocity can be defined as Dc¼ dR=dt ¼ �a

Cðt0 � tÞa�1: Using Dc (t¼ 0)¼ 4.12� 103 m/s, one obtains

that the SW front reaches the inner capillary boundary

in �200 ns with a front velocity Dc
1 � 4:62� 103m=s:

Propagation of the SW inside the quartz leads to the flow of

the material behind the SW front. At the inner boundary of

the capillary, the compression and pressure of the quartz

reach dc � 1:45 and PcðR ¼ 1Þ � 1:46� 1010 Pa.

The pressure of the plasma inside the capillary is signifi-

cantly smaller than that at its inner radius. Therefore, one can

consider that re-loading of the SW as it approaches the inner ra-

dius of the capillary leads to almost a doubling of the velocity

of the quartz material toward the axis, Ug � 2:92� 103 m=s,

FIG. 7. Ratio of the lines intensity (C III 4647 Å/C II 4267 Å) versus the

plasma electron temperature for two values of the plasma electron density

(steady state calculation).

FIG. 8. Experimentally measured and simulated spectrum of the plasma for

different densities. 1—Experimental line shape. 2—Simulation of the power

from plasma: hydrogen (1.2� 1018 cm�3)þ carbon (4� 1017 cm�3)þ silicon

(1016 cm�3). ZH¼ 0.986, ZC¼ 1.773, ZSi¼ 2.401; ne¼ 1.9� 1018 cm�3.

Spherical plasma of radius R¼ 1 mm. Te¼Ti¼ 3 eV. 3—The same simula-

tion with higher silicon density (4� 1017 cm�3). ZH¼ 0.980, ZC¼ 1.700,

ZSi¼ 2.305; ne¼ 2.78� 1018 cm�3.
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due to transfer of the energy of the SW to the kinetic energy

of the quartz material at that location. The implosion of the

capillary generates the SW propagating through the plasma

inside the capillary. This process leads to additional plasma

heating. However, estimations similar to those described in

Ref. 12 showed that the plasma temperature increases to

only �0.5 eV. This result agrees satisfactorily with the

experimentally obtained insignificant increase in the plasma

temperature during the SW interaction with the plasma.

The problem of the implosion of the capillary is similar

to the problem of cavity collapse (see e.g., Ref. 23).

Following the self-similarity analysis, the capillary boundary

radius decreases as RðtÞ ¼ C1ðtc � tÞ0:78
, with the pressure

equal zero at the time-dependent inner radius of the capillary.

Here, the notation tc corresponds to time of collapse, i.e., the

time when the inner boundary of the capillary reaches the axis

of implosion; t is the time measured from the moment when

the SW propagating in the quartz reaches the inner capillary

boundary. Applying the same method as was used to estimate

the time that SW requires to reach the inner boundary of the

capillary, one obtains tc � 0:78Rð1 mmÞ=Ug � 270 ns.

The implosion of the capillary leads to the adiabatic com-

pression and heating of the plasma inside the capillary.

Simulations showed that at the time when the SW, generated

in the plasma by the imploding capillary, reaches its axis, the

inner radius of the capillary approaches R¼ 0.3 mm. Using

the adiabatic compression approach, one can now estimate the

pressure, temperature, and density of the plasma during the

capillary implosion. In the case of adiabatic compression of

monatomic gas (adiabatic index c¼ 1.7), the increase in the

gas temperature and pressure versus the imploding radius can

be estimated as T2 ¼ T1ðR1=R2Þ2ðc�1Þ
and P2 ¼ P1ðR1=R2Þ2c

,

resulting in T2¼ 38 eV and P2¼ 5.1� 108 Pa at R2¼ 0.02 mm

for R1¼ 0.3 mm and T1¼ 2.5 eV and P1(R1¼ 0.3 mm)

¼ 5.5� 104 Pa. The density of the particles also increases sig-

nificantly, reaching �3� 1017cm�3. In the case of a tempera-

ture of �30 eV, one can expect a plasma electron density of

�1018 cm�3. This drastic increase in the pressure, density, and

temperature of the plasma leads to the continuous spectra

obtained in the experiments. Let us note here that these esti-

mates show only the low boundary of the values of the plasma

density because atoms evaporated from the quartz were not

taken into account.

V. SUMMARY

Carried out experimental research showed that the heat-

ing and compression of the preliminary generated plasma

can be achieved by the converging SW formed by an under-

water electrical explosion of a spherical wire array. By using

an analysis of the spectral lines obtained and the continuum

spectrum, the density and temperature of the plasma were

determined at different stages of the plasma compression. It

was also shown that the SW penetration of the inner wall of

the capillary leads to intense evaporation of the wall material

and its adiabatic compression by the imploding capillary.

The time of the SW implosion and the energy deposition into

the plasma thus obtained are in good agreement with the

results of the theoretical model, thus indicating on uniform-

ity of the converging SW front. Due to its high sensitivity,

this approach of measurement of incident SW parameters

can be used in experiments when significantly more power-

ful pulsed generators will be applied.
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