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The features of stimulated Brillouin scattering (SBS) of short high-power laser pulses in compressed gases are
investigated. The possibility is demonstrated of shaping high-contrast pulses with steep rising fronts in a
nonstationary scattering regime. The conditions under which such pulses can be shortened in nonlinear
interactions (amplification in the saturation regime, bleaching of phototropic media, optical breakdown of
gases) are investigated. It is shown that the emission frequency of an iodine laser operating on the *P,,,—»?P;,,
transition can be converted in the SBS process into other transitions of the hyperfine structure of the iodine .
atom. The competition between SBS, stimulated Raman scattering, and optical breakdown in compressed
gases is investigated experimentally. A driving laser with an SBS mirror is developed and is used in the
ISKRA-IV iodine laser for research into laser-mediated thermonuclear fusion. An energy 1-2 kJ within

7=0.3 nsec is obtained in a single-channel laser.

PACS numbers: 42.60.He, 42.65.Cq, 51.70. + f

1. INTRODUCTION

Compression of fuel (DT gas) in a microtarget under
the action of laser radiation calls for matching the
waveform and the duration of the laser pulse to the tar-
get parameters. This calls in turn for methods of
shaping a laser pulse of a particular waveform and dur-
ation. One more requirement is a sufficiently high ra-
diation contrast, both in energy and in power.

To solve this problem one can use nonlinear proces-
ses, such as stimulated Brillouin scattering (SBS) and
others. A test of the possibility of using nonlinear pro-
cesses for the purposes indicated above was made with
an iodine laser. As indicated, e.g., in Refs. 1-4, this
laser is a useful tool for the study of troublesome prob-
lems of laser mediated thermonuclear fusion. Inves-
tigations of the possibility of using an SBS mirror to
produce a driving oscillator and for nonlinear shorten-
ing of the pulse duration as it propagates in an iodine
amplifier have demonstrated®™? that this trend of re-
search is promising. Tests have shown the possibility
of obtaining at the output of the “Iskra-IV* facility?® (in
one channel) a high-contrast short (7<0.3 nsec) laser
pulse with energy 1-2 kJ.*

2. OPTICAL DECOUPLING AND RADIATION
CONTRAST

One of the problems in the development of apparatus
for laser mediated thermonuclear fusion (LTF) is the
attainment of a high radiation contrast, both in energy
and in power'’ (Kg, K 5<10®%), which is necessary to pre-
vent damage to the target as well as formation of
plasma prior to the arrival of the main pulse. Special
measures taken for this purpose in multistage amplifi-
cation systems prevent self-excitation of the amplifiers.
Included, in particular, are such optical decouplers as
Kerr and Pockels cells, bleachable shutters, etc.

To obtain sufficiently high contrast at the output of the
entire system as a whole it is necessary to recognize
that the weak-signal gain in each amplifier of the “Iskra-
IV” facility is ~10%, and the strong-signal gain is ~10-
15. This means that the radiation contrast in each am-
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plifier stage decreases by approximately 10 times. The
decouplers between the stages should compensate for the
deterioration of the contrast in the amplifier and im-
prove, under optimal conditions, the contrast of the in-
itial signal. For the same purpose, a reasonable choice
should be made of the parameters of the individual am-
plifiers.

2.1. One of the main properties of the interstage de-
coupling, which determines the possibility of its use in
one system or another to prevent self-excitation of the
amplifier and to increase the radiation contrast, is the
ratio of the transmission of the main radiation pulse
(T s1rong ) to the weak-signal transmission (Twea),
=T str0ng /Tyeax- The highest values of » can be obtained
with nonlinear radiation conversion, e.g., in decoup-
lers based on SBS.?’ This possibility, due to the thresh-
old of the onset of stimulated scattering and to the fact
that the backward Stokes radiation propagates in ap-
proximately the same solid angle as the pump beam, was
investigated by us in Refs. 5-9. The experimental re-
sults and an analysis of the conditions of duplicating
the angular spectrum in SBS of the radiation of an iodine
laser are given in Refs. 6, 7, and 10.*

One of the possible means of increasing the contrast
and the stage decoupling is shown in Fig. 1la. For
iodine lasers with a narrow gain line 6y, 0.1 cm™
(Ref. 3) effective amplification of the Stokes signal is
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FIG. 1. a) Experimental setup, b) dependence of the reflec-
tion coefficient for SBS in SFg on the excess above threshold
(Bypr~2.5 kJ cm™); o, e—experiment, solid curve—calcula-
tion.
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possible only when the frequency shift 6y is substan-
tially smaller than 6v,/2 (Ref. 6), so that the best
active media for SBS are gases with low second velocity
(Xe,SFg, and others). Thus, e.g., 6vg=7.5-10"° cm™
for Xe at a pressure 39 atm and 6vg=5.7-10"° cm™

for SF, (P=22 atm).'* Since the pulse duration in LTF
facilities is 7~(0.1~1) nsec, and the damping time 7,
of the sound wave in the gases is long [7 »= 90 nsec for
Xe at P=39 atm and A=1.315 um (Ref. 14), and 7,
=26 nsec for SF; at P=18 atm (Ref. 15)], the scatter-
ing will be essentially nonstationary.

The possibility of obtaining high reflection coefficients
from a SBS mirror under these conditions, when other
nonlinear phenomena such as breakdown of the medium
can also manifest themselves, seemed problematic and
called for experimental investigations whose results®®
are shown in Fig. 1b in the form of a plot of the reflec-
tion coefficient of the SBS mirror against the excess
above the pump energy (Eyump) over the threshold energy
(Eww ) [for a definition of Ey, see Eq. (2) below]. The
maximum reflection coefficient obtained in an experi-
ment with SF; at P=20 atm was Rgyg =T70%. A numeri-
cal investigation of the energy characteristics of a
Stokes pulse in SBS for the case of nonstationary inter-
action, carried out in Refs. 6 and 9 in the plane-wave
approximation, gave good agreement with experiment
(Fig. 1b). The calculated dependence of the reflection
coefficient Rg 5 on the excess of the energy density
above threshold at Epump/Ewm: 22 can be approximated®
by the expression

Rsps = [1— (Ewne/E pump) ] - 100%. (1)

2.2. Experiments®® [Fig. 2(a), (b) and calculation®®'?

[Fig. 2(c)] have shown that an SBS mirror eliminates the
precursor and can increase the energy contrast sub-
stantially. From the experimental data it follows that
the attained contrast is even now higher than 107 (the

FIG. 2. Elimination of the precursor and sharpening of the
radiation pulse of an iodine laser in SBS.
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threshold of the resolution of our procedures at the pre-
sent time), and it follows from the results of the cal-
culations®'? that it can be raised to*’ 108~10°,

For example, at a contrast (K 5) =16 of the SBS pump
radiation calculation yields for the Stokes radiation a
contrast (K,)g=2-10% and at (K ;) ~64 the value is
Kpg)=2-10°

3. POSSIBILITY OF USING NONLINEAR PROCESSES
TO SHORTEN A LASER PULSE

3.1. Calculations and the accumulated experimental
data (see, e.g., Ref. 23) show that at laser energies
~1 kJ the largest neutron yield can be obtained in the
“exploding shell” regime, when the intensity of the ir-
radiating pulse can be large. It is necessary for this
purpose that the pulse duration not exceed =~0. 3 nsec.
We call attention in this connection to the fact that an
SBS mirror can be used also in the nonstationary re-
gime®’ to shorten substantially the rise time of the pulse
and its total duration.® Thus, in the experiment of Fig.
2(b) the rise time was decreased from ~1 to ~0.2 nsec
(with allowance for the resolution of the apparatus),
and the pulse duration was shortened from ~5 to ~1
nsec.

3.2. Calculations under conditions close to the
experimental ones have also shown that in the SBS pro-
cess there takes place, besides the precursor cutoff,

a shortening of the pulse duration (74< 7,) and a re-
duction of its rise time 7, [see Fig. 2(c)]. The rise
time depends significantly on the excess of the pump
energy above the threshold (7, =1 nsec at E, .,/ Ey,
=1.4 and 7,=0.2 nsec at Epump/Ey, =14). The pump
and Stokes-emission profiles shown in Fig. 2(c) corre-
spond to Epypmp/Ey, =4. It is seen that the duration of
the leading front is shortened by almost one order, and
the remaining part of the profile practically duplicates
the exciting-radiation pulse.

3.3. Further shortening of a laser pulse with a steep
leading front can occur also when it propagates in am-
plifying stages that operate under conditions of suf-
ficiently strong saturation (see, e.g., Ref. 24). The
nonlinear narrowing of the pulse is due in this case to
the predominant removal of the inversion in the am-
plifiers by the leading edge of the pulse. Calculations'?
using the specially developed “Kaskad” program have
shown (see Fig. 3) that a laser pulse having at half max-
imum a duration Ty,mp=3 nsec and shortened by SBS to
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FIG. 3. Reduction of pulse duration upon amplification

Toump= 3> Ts=1.1, Tp=0.5, 74,=0.3 nsec.
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Ts~1 nsec is additionally shortened by amplification in
four stages of an iodine amplifier to 7, ~0.3 nsec. It
should be noted that the calculations®®'? were per-
formed in the one-dimensional approximation, there-
fore this shortening should be expected in experiment,
strictly speaking, when the driving laser operates in a
regime with a single spatial mode. For multimode ra-
diation with complicated spatial and temporal struc-
tures, the peaking and shortening of the pulse may not
manifest itself so strongly.

3.4. Pulses with adjustable duration can be shaped
by using the SBS-mirror setup described above a plas-
ma shutter®-® that cuts off the trailing edge. The ex-
perimental setup and the results® are shown in Fig. 4.
A radiation pulse shaped in this manner had a duration
(with allowance for the resolution of the apparatus)
=~350-~500 psec and an energy up to 0.1 J (see Fig. 4).

An interesting possibility of shaping a laser pulse of
short duration is provided by a combination of an SBS
mirror with iodine shutter'? [Fig. 5(a)]. To this end,
the steep-rise pulse reflected by the SBS mirror must
be applied to a passive shutter with a narrow absorption
line, which transmits the high-frequency leading front
of the pulse and filters out its smooth rear part. This
possibility was verified and confirmed by calculation
[Fig. 5(b)]. In the calculation illustrated in Fig. 5(b),
the time T, of the transverse relaxation in the shutter
was assumed to be 0.5 nsec, and the weak-signal trans-
mission of the shutter at the center of the line was 107,

It must be emphasized that in this method the radiation
contrast turns out to be higher than in the method of
“free decay of induction” (see, e.g., Ref. 28), in which
a pulse with a steep trailing edge, obtained by passing
a Gaussian pulse through a plasma shutter is applied to
an iodine laser [Fig. 5(c)]. In the calculations, the
pulse with the steep trailing edge was simulated by a
time-inverted Stokes pulse [Fig. 5(b)]. As seen from
a comparison of Figs. 5(b) and 5(d), a combination of
an iodine shutter with an SMBS mirror ensures both
shortening of the pulse and high contrast [Fig. 5(b)],
while a combination of an iodine shutter with a plasma
shutter is sufficient to suppress the low-frequency com-
ponents that ensure shortening of the pulse, but is not
sufficient to obtain a high contrast.

3.5. The use of SBS can make it possible to obtain
radiation not only at the frequency of the main working
transition of the iodine laser Fyppe =3 to Figy, =4, but
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FIG. 4. Shortening of iodine-laser pulse duration with the aid
of SBS in a plasma shutter: a—experimental setup, b—calcu-
lation, c—oscillograms of pulses.
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FIG. 5. Shortening of Stokes-pulse duration in an iodine
shutter: a—experimental setup when the signal (;,) enters
the iodine shutter past the SBS mirror; b—calculation for

the setupa; c—experimental setup when the signal () enters
the iodine shutter past the plasma shutter; d—calculation for
system c; 7,=1 nsec, T,,=0.25 nsec.

also transform the radiation of the SBS pump at the fre-
quency of the 3—4 transition into multifrequency pulses
whose discrete spectrum overlaps practically the entire
gain band (see Fig. 6). Subsequent amplification of the
multifrequency pulse may be useful for modifying the
shape of the laser-pulse front and increasing the ef-
ficiency of the action on the target.

During the first stage of the investigation of the am-
plification regime of a multifrequency laser pulse,
greatest interest attaches to simultaneous amplification
of the radiation at the frequencies of the transitions®’
3-4 and 2-2. It is seen from Fig. 6 that it is useful to
obtain for this purpose SBS radiation at the frequency of
the 3-4 transition in Xe, SF,, or their mixture, and in
K-8 glass, when the Stokes radiation lands practically
exactly at the center of the line of the 2~2 transition.

With this in mind, we initiated experiments aimed at
obtaining short (7=2nsec) SBS pulses in K-8 glass. The
SBS was observed by focusing the iodine-laser radiation
with a lens of 30 cm focal length into a rod of K-8 glass
12 cm long, inclined at an angle 10-15°. The experi-
mental layout corresponded to Fig. 1(a). The reflection
coefficient reached 20-30%. The investigations are
being continued.

4, COMPETITION OF NONLINEAR PROCESSES

In the cases considered above the stimulated scatter-
ing, as indicated, is essentially nonstationary. Under

FIG. 6. Production of multifrequency pulse: a—experimental
setup; b—distribution of Stokes lines in different nonlinear
media over the gain contour of the iodine laser for SBS (the
pumping is at the frequency of the 3—4 transition). Dashed—
position of Stokes lines, solid line—gain contour of iodine
laser (Av, =8.7 Hz, Ref. 1).
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these conditions the pump intensities are close to those
needed for other nonlinear processes, such as stimulat-
ed Raman scattering (SRS) in polyatomic gases and opti-
cal breakdown (see Ref. 11, as well as Refs. 31-33).
For example, in the experiments under the operating
conditions of the first amplification stages of the “Iskra-
IV (E;, 0.3 J), the intensity of the radiation fed to
the nonlinear medium (SF; at a pressure ~20 atm)
reaches 10-100 GW/cm? at T=1 nsec, and the threshold
conditions can be satisfied for all three nonlinear in-
teractions discussed above.

An investigation of the conditions for the onset of
SBS and SRS and for the competition between them has
shown'! that the appearance either process is deter-
mined by the pump-pulse energy and by the shape of its
leading front. In these experiments, the scattered-ra-
diation spectrum was diagnosed with a diffraction grat-
ing. The energies incident on, reflected from, and
passing through the cell were registered with calori-
meters. The pump and Stokes-radiation pulse shapes
were registered with photodiodes (time resolution of the
apparatus ~380 psec). The Stokes radiation was regis-
teredin one channelbehind anIKSfilter, and inthe other
behindan interference filter with maximum transmission
at A = 1.315 um and with half width of the transmission
band Ax=0.01 um. This made it possible to separate the
temporal evolutions of the SRS and the SBS.

Under the experimental conditions of Ref. 11, illus-
trated in Fig. 1(a), at pump energy density & pump<20
J/cm?, only SBS is observed [Fig. 7(a)]. At & um,>20
J/cm?, a relatively low-power SRS pulse is first pro-
duced, followed by the SBS pulse [Fig. 7(b)]. At &pump
270 J/cm? a powerful SRS pulse is observed, as well as
practically complete suppression of the SBS [Figs. T(c)]
on account of breakdown of the gas (SF; at a pressure
20 atm in the cell). We note that in all the experiments

the SRS took place ahead of the gas-breakdown develop-
ment, and possibly contributed also to its development,
if for no other reason than the increase of the optical
energy density in the medium.

25
E / s, .l/¢:m2

FIG. 7. Stokes-radiation pulses (a— ifpmp=16, b—& P=26;
c— @ pump="73 J *cm™%) and d—dependence of the SRS pulse
duration on the pump radiation energy density. o—Values
registered by the apparatus, dashed—plot of 7=f(E/S) with
allowance for the instrumental function.
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The duration of the SRS pulse was found to depend on
the pump energy density [see Fig. 7(d)] and decreased
from 0.7 to 0. 38 nsec (the apparatus resolution
limit was 0.38 nsec). Estimates of the duration of the
SRS pulse with allowance for the apparatus resolution
yield a value 7~ 100 psec at &pymp= 75 J/cm?.

The dependence of the SRS and SBS evolution time on
the pump-pulse shape is shown in Fig. 8. At a relative-
ly slow rise time [Fig. 8(a)], the threshold energy of the
nonstationary SBS is acquired earlier.!!:3

(Etne) sBs =Tr(G+;})z/ 4gses I—gfz (50—70) mJ . )

Here 7, is the lifetime of the acoustic phonon, 7 is the
duration of the pump pulse, ggc is the stationary gain
of the Stokes component, I is the interaction length, S
is the area of the cross section along the interaction,
G is the gain growth rate (G=20-30). The threshold
SRS power has not yet been reached, and only SBS is
observed in experiment.

In the case of a relatively short pump rise time [Fig.
8(b)] the threshold power of the stationary SRS is
reached earlier,'’ at*

i
(Pthr)SRS-:G/gSRSj 5 ~ 60MW, 3)
1

and therefore the SRS is first to develop. After the SBS
threshold energy is reached, the SRS is suppressed,
and the Stokes radiation contains subsequently prac-
tically only the SBS component.

Under conditions of competition between stationary
SRS and nonstationary SBS, as follows from relations
(2) and (3), there exists a certain limiting pump-pulse
front duration when SBS can be obtained without SRS.
Indeed, for the onset of SBS it is necessary to have

| P@)at> (Euno) ses, 4)

-

where P(t) is the pump power.
On the other hand, the SRS is suppressed if

P(tmaz) =Pmas< (Phr )SRS. (5)

a
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4
Vi3

thr

_P/ & thvfx,

~

FIG. 8. Dependence of the shape of the scattered radiation
pulse on the shape of the pump pulse: a—steep pump front,
b—gently sloping pump front.
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Estimating the integral in the left-hand side of (4)

J' P(t)dt~Pousttc K, (6)

where ¢4 is the characteristic pulse growth time and

K is a numerical factor that depends on the pulse wave-
form (K =2 for a triangular pulse), we arrive at the
condition of obtaining SBS without SRS

E
w>K (E tnr) sBS

~ Gty sBS
(Pyp,) srs ’

S|
gsBs M
For a Gaussian pulse it is more convenient to rewrite
(7) in the form

TpuF2(Eyy,, ) sBs / (Pipe)srs, (8)
where 7, is the pulse duration.

If the parameters of the pump pulse and of the active
medium do not satisfy relations (7) and (8), then the
SRS appears earlier and the considered method of ob-
taining short SBS pulses cannot be used.

It is possible to get rid of the SRS by using as the ac-
tive medium for the SBS not SFg, but a monatomic gas,
where there should be not SRS. Such a medium may be
xenon gas at pressures of several dozen atmospheres.
However, experiments have shown’ that in the conditions
of interest to us (focused beams with I, =10 GW/cm®)
breakdown of the Xe gas occurs and limits the possibil-
ity of obtaining Stokes SBS signals having the required
parameters.

Breakdown in an SBS-active medium and the onset of
SRS can be avoided by using an active medium which is
a mixture of two gases, monatomic Xe and polyatomic
SF,. The addition of SF, raises by several times the
mixture breakdown threshold compared with pure xenon.
Thus, e.g., under the conditions considered the break-
down thresholds of various gases are IXz=4!ISFs= 16,

T xet40 atmy+ s aemy = 12 GW/cm? (Ref. 36).

As a result of changing from pure Xe to its mixture
with SF, (Py, ~40 atm, P, =~6 atm) the two undesirable
phenomena do not occur in the region &,,,,< 100 J/cm?,
No SRS components were observed in the experiments
in the spectrum of the Stokes radiation measured by the
method described above. The absence of any noticeable
manifestations of SRS and of gas breakdown under these
conditions is demonstrated, in particular, also by the
fact that the sum of the energy reflected in the SBS pro-

£,my
Jo0 2

200 Y00
Ep“mp, mJ

FIG. 9. Redistribution of the radiation energy in the SBS cell
as a function of the pump energy: 1—E gpg, 2—FE trangy 3—
E=Egps +Eyangs 4—E=E pump.
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FIG. 10. Driving laser with SBS mirror of the ¢“Iskra-IV”
facility: 1—laser with active @ switching; 2—chopping Kerr
cell; 3—broadening telescope; 4, 5, 9, 11—amplification
stages PA1l, PA2, PA3, and PA4; 6—beam-splitting mirror;
7—input system; 8—SBS cell; 10, 12—interstage decoupling
of amplifier stages; 13—soft diaphragm. a—Oscillogram of
driver-laser cell ahead of the chopping Kerr shutter (T“m,= 10
nsec); b—oscillogram of pulse of SBS pump radiation (T,
=2.5 nsec); c—oscillogram of emission pulse at the exit from
the amplifier PA4 (T ,=1. 2 nsec).

cess and the energy passing through the SBS cell is
close (within the limits of measurement error) to the
pump energy (see Fig. 9).

Thus, the computational-theoretical and experimental
investigations have demonstrated the feasibility of peak-
ing and shortening the duration of short laser pulses,
and considerably increasing the contrast, in nonstation-
ary SBS. Amplification of a Stokes SBS pulse in the
saturation regime should be accompanied, under spec-
ially chosen conditions, by a shortening of its duration
to 7=0.3 nsec.

5. DRIVING LASER WITH SBS MIRROR FOR THE
“Iskra-IV* INSTALLATION

On the basis of the results, a driving laser with SBS
mirror was developed; its optical system is shown in
Fig. 10. The initial pulse, shaped in an actively @-
switched laser, has a characteristic “three-hump” pro-
file (Fig. 10) and an energy 15 mJ. After chopping with
a Kerr shutter 2 and amplification in the preamplifiers

Tout/Tin

T Y Y T I
w* 0’ w°
Ein/Esat

FIG. 11. Dependence T,/ T i OO the relative energy density

at the input to the amplifier (Ky=50): 1—7y,=1.7 Ty; 2—
Th=3'3 Tz; 3—Th=8.3 Tz.
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PA1(4) and PA2(5), it is converted into a single pulse
with duration at half-maximum 7, ;;~ 2.5 nsec (Fig.

10) and with energy 1-2 J. The duration at the base is
19 nsec. The radiation leaving the amplifier PA2 is
focused by a lens 7 with f=1.2 m into the SBS cell of
length 2 m, filled with a mixture of SF; at P=6 atm and
Xe at P=39 atm. The SBS radiation with energy 30-50
mJ is reflected by beam-splitting mirror 6 and is am-
plified (with its duration shortened) in the preamplifiers
PA3(9), and PA4(11), and is fed to the decouplers 10 and
12, The parameters of the radiation pulse at the exit
from the system is: energy 0.5 J, duration 7, ;, = 0.6
nsec, rise time 7,99, =0.17-0.2, divergence 6,
=1-10" rad, light diameter ~40 mm.

This laser was used as the driver to shape the pulse
in the “Iskra-IV” ? operating in the pulse-shortening”’
regime.* A pulse with 7~10"° sec amplified in iodine
photodissociation amplifiers with transverse relaxation
time T,=107'° sec can be shortened only if the ratio of
the density of the input energy to the density of the sat-
uration energy E;, /Ey, is high enough (see Fig. 11, and
Refs. 12 and 35).

Depending on the duration of the input pulse and on the
gain of the stage, shortening requires various densities
of the input energy. It can be shown, however, that the
characteristic value E, /E o, needed to shorten the
pulse, amounts under our conditions to 0.1-0.3. This
regime was obtained by introducing in the optical chan-
nel two additional amplification stages, A1.2 and A2.2
(see Fig. 12), and by suitably choosing the compositions
of the working mixtures in all the stages. The time of
transverse relaxation in the amplification stages was
decreased here to T, < 10™° sec, and the weak-signal
gain was K,=10-20 in the intermediate stages and K,
~40-60 in the power stages. As a result, while the
overall weak-signal gain of the entire system as a
whole®’ was substantially decreased, when account is
taken of the initial transmission of the decouplers and
the attenuation K}*¥= 50 in the system (in place of K2
=2-10%), it was possible to realize for a number of
amplification stages the conditions needed to shorten
the pulses.

The results of one of the experiments® is demonstrat-
ed in Fig. 12, which shows the evolution of the pulse as
it is amplified through the “Iskra-IV” facility. As seen
from Fig. 12, the initial pulse of duration 7, 5,~0.6
nsec was shortened at the output of the last stage to
To,sr%0.3 nsec, the output energy being E,,, ~1100 J
from a 42 cm aperture.

gy energy contrast of the radiation (K;) is meant the ratio of
the radiation energy in the single pulse to the energy incident
on the target prior to its arrival, and by power contrast (Kp)
is meant the ratio of the maximum pulse power to the pre-
cursor pulse power.

2)n Ref. 2 was considered the use, for LTF, of iodine passive
shutters proposed by the authors of Refs. 16 and 17, and of
thin bismuth films sputtered on glass.!® We note that thin
metallic coatings were used earlier'® to reduce the pulse
duration to ~5—7 nsec. '

3)Much attention is being paid at present to the possibility of
using wave-front inversion® to compensate for the optical
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FIG. 12. Shaping of pulse in the “Iskra-IV” facility.

inhomogeneities?! and to aim on the target™!? in laser ther-
monuclear fusion installations.

“)The attainment of extremely high values of Kp in interstage
decoupling systems based on SBS is hindered by the back-
scattering of the pump radiation from the optical elements
that admit the radiation in the SBS cell, and by the competi-
tion of other types of scattering in the SBS medium itself
(some of these questions will be considered below).

$)The possibility of decreasing the rise time of a laser pulse
with the aid of SBS in the stationary regime was demon-
strated in Refs. 25 and 26.

6)The shaping of a two-frequency pulse at the frequency of the
transitions 3—4 and 2—-2 by other methods was considered in
Refs. 29 and 30.

"hWVe note that the initial version of the setup’ the radiation
pulse duration remained practically unchanged in the course
of amplification and amounted to 7 5, ~ 0.8 +0.2 nsec.

8)This improves considerably the radiation contrasts Kg
and Kp.
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