
Quantum Electronics  48 (4)  344 – 350  (2018)  © 2018  Kvantovaya Elektronika and Turpion Ltd

Abstract.  Compression of pulsed Nd : glass laser radiation under 
stimulated Brillouin scattering (SBS) in perfluorooctane is investi-
gated. Compression of 16-ns pulses at a beam diameter of 30 mm is 
implemented. The maximum compression coefficient is 28 in the 
optimal range of laser pulse energies from 2 to 4 J. The Stokes 
pulse power exceeds that of the initial laser pulse by a factor of 
about 11.5. The Stokes pulse jitter (fluctuations of the Stokes pulse 
exit time from the compressor) is studied. The rms spread of these 
fluctuations is found to be 0.85 ns.

Keywords: Nd : glass laser, SBS pulse compression, pumping for an 
ultra-high power parametric amplifier, Stokes pulse jitter.

1. Introduction 

The concept of pulse compression at the laser system output 
due to the stimulated light scattering has been actively devel-
oped since the end of the 1970s [1 – 4]. These experiments were 
inspired by the studies in the field of laser fusion, where a very 
important task is to increase the light intensity on a target.

The most promising methods for shortening laser pulses 
with an energy of several hundred joules or higher are com-
pression under conditions of  stimulated Brillouin  scattering 
(SBS) [5] and compression under stimulated Raman scatter-
ing (SRS) [6]. SRS is characterised by a significant frequency 
shift, which ranges approximately from 500 to 1100 cm–1 for 
different media; in the case of SBS, it is 0.1 cm–1, a value less 
than 0.0001 of the frequency of visible or IR light. This fre-
quency shift is smaller than the gain band for practically all 
laser  media,  due  to  which  a  converted  laser  pulse  can  be 
amplified  in  the same medium as  the  initial one. Therefore, 
nonlinear media are used as materials for SBS mirrors in mul-
tipass laser amplifiers [7]. At the same time, the effect of com-
peting types of scattering on SBS is most insignificant.

SBS  compression  has  been  successfully  applied  for  a 
rather long time in systems with a pulse energy up to several 
joules  [5]  and  still  remains  important  [8]. Nevertheless,  the 
number of studies devoted to the SBS compression of pulses 
with  energies  of  several  hundred  joules  is  very  small. Little 
attention has been paid to practical aspects of this problem. 
From the end of the 1990s to the beginning of the 2000s, the 

possibility  of  compressing  pulsed  Nd : glass  laser  radiation 
with an energy of several hundred joules was experimentally 
studied  at  the  Research  Institute  for  Complex  Testing  of 
Optoelectronic  Devices  and  Systems  (Sosnovyi  Bor, 
Leningrad  region, Russia)  [9,  10]. The possibility of  energy 
scaling of Nd : glass laser – SBS compressor systems to a pump 
energy of 750 J was demonstrated. The initial 70-ns pulse was 
compressed  to 2 – 4 ns with an  energy  conversion  efficiency 
into  short  pulse  of  60 %.  However,  these  studies  have  not 
received further practical development.

Currently, the interest in SBS compression of high-energy 
pulses remains high in view of the development of laser fusion 
projects.  In  particular,  the  LIFE  project  implies  coherent 
combining of 25  channels  (100  J  in  each) due  to  the use of 
phase  conjugation under SBS  [11]. However,  as previously, 
little  attention  is  paid  to  SBS  compression  of  high-energy 
pulses. Until now, the method of SBS pulse compression have 
been undeservedly  rejected when designing  and  elaborating 
ultra-high power laser systems, which undoubtedly have their 
own  specificity.  In  addition,  some  physical  aspects  of  SBS 
(previously disregarded) become important for these systems; 
correspondingly, they should be studied in detail.

Subpetawatt and petawatt lasers [12] are generally attrib-
uted to ultra-high power laser systems. There are projects of 
multipetawatt  systems.  The  operation  of  these  systems  is 
based on the chirped pulse amplification (CPA) method [13]. 
Arbitrarily,  ultra-high  power  lasers  can  be  separated  into 
three  types.  CPA  is  implemented  in  neodymium  glass  [14], 
Ti : sapphire crystals [15], and parametric DKDP crystals [16] 
in the lasers of the first, second, and third types, respectively. 
Optical  parametric  chirped  pulse  amplification  (OPCPA) 
occurs in the latter. Based on this technology, we developed a 
0.56-PW  laser  complex  PEARL  at  our  laboratory  in  2007 
[16], the world’s first parametric system of petawatt level.

The second harmonic of Nd : glass laser radiation is used 
to  pump  either  Ti : sapphire  crystals  or  parametric  DKDP 
crystals  in  the  systems  of  the  second  and  third  types.  The 
advantages  and  drawbacks  of  the  three  aforementioned 
approaches to obtaining multipetawatt power were analysed 
in [17]. The main drawback of the systems based on Nd : glass 
is  the narrow gain band, which  limits  the compressed pulse 
width to a level of several hundred femtoseconds; hence, an 
advance to the multipetawatt range calls for pulses with ener-
gies  on  the  order  of  several  kilojoules.  However,  optically 
resistant  diffraction  gratings  capable  of  compressing  such 
pulses have not been developed yet. Ti : sapphire systems and 
DKDP-based  parametric  amplifiers  provide  broadband 
amplification, which makes it possible to compress pulses to 
about 20 fs; i.e., the energy necessary to obtain the same peak 
power in Nd : glass systems is several tens of times lower.
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The existing technologies make it possible to grow Ti : sap-
phire crystals with an aperture of about 20 cm. The sizes of 
manufactured DKDP crystals are twice as large. The OPCPA 
principle has a number of advantages over CPA: (i) very high 
gain  per  pass  (10000  in  comparison  with  10  in  the  case  of 
CPA); (ii) absence of self-excitation and amplified spontane-
ous  luminescence;  (iii)  high  temporal  contrast  of  the  com-
pressed pulse in view of the nonlinear character of amplifica-
tion;  (iv)  absence  of  heat  release  in  the  parametric  crystal, 
related  to  the  quantum defect;  and  (v)  smaller  (than  in  the 
CPA scheme) spectral distortion, because the gain saturation, 
caused  by  population  inversion  depletion,  is  absent  in  this 
case.  Due  to  these  advantages,  we  believe  the  principle  of 
parametric amplification of pulses to be most promising for 
advancing  to  the  multipetawatt  power  range.  At  the  same 
time, a significant drawback of OPCPA is that one must use a 
short (~1 ns) pump pulse, because a parametric amplifier, in 
contrast to a laser one, cannot accumulate energy in the form 
of population inversion, and the pump pulse width should be 
comparable with that of a stretched femtosecond pulse. The 
requirements to synchronisation of chirped and pump pulses 
are stringent for the same reason. Here, the time jitter (uncon-
trolled random deviation of one pulse in time with respect to 
the other pulse) should not exceed ~0.1 ns.

Thus,  all OPCPA advantages  are  related directly  to  the 
amplifier, while the drawbacks are determined by the pump 
laser, which must satisfy more stringent requirements than in 
the case of CPA. At a pump pulse width of ~1 ns, the break-
down  threshold of  optical  elements  is much  lower  than  for 
pulses several tens of nanoseconds long [18], as, e.g., in lasers 
for pumping Ti : sapphire. An enormous problem is beam self-
focusing. When long (several tens of nanoseconds) pulses are 
used, these limitations are much less stringent.

To overcome the limitations caused by the short width of 
pump pulses  in  the OPCPA scheme, we propose  to use  the 
technique of SBS pulse compression. Within this approach, a 
pump  laser  for  a  parametric  crystal,  as  in  the  case  where 
Ti : sapphire  is  pumped,  will  generate  long  (several  tens  of 
nanoseconds) pulses. This will make it possible to reduce the 
limitations  imposed  by  the  optical  breakdown  of  elements, 
beam self-focusing, and pulse profile distortions, as well as to 
increase  the  amplifier  output  energy.  Then  the  long-pulse 
energy can be transferred (by means of SBS) to a short nano-
second pulse with a Stokes frequency shift in order to pump a 
parametric crystal.

To satisfy the stringent requirements to synchronisation of 
the  pump  and  chirped  femtosecond  pulses  in  the  OPCPA 
scheme,  one  should  study  the  Stokes  pulse  jitter,  which  is 
related to the fluctuation nature of SBS seeding. This issue has 
not been investigated previously, because it is not necessary to 
synchronise laser pulses from different sources in conventional 
applications of SBS compression. It is assumed that in the con-
ventional (the simplest) scheme of an SBS compressor, where 
an  initial pulse  is  focused  in a  long cell  (the  light  travel  time 
from the cell input to the focal waist should exceed half of the 
compressed pulse width), the Stokes pulse jitter should be on 
the order of the light travel time through the focal waist. This 
time generally does not  exceed  several  picoseconds, which  is 
much less than the acceptable error in synchronising pulses in 
the OPCPA scheme. This situation is typical of most practical 
cases, where pulses are compressed under conditions of strongly 
time-dependent SBS. Another situation may occur in the case 
we are interested in: compression of pulses that are long on the 
scale of the hypersound relaxation time in a nonlinear medium. 

This time scale may be decisive for the Stokes pulse jitter. It is 
intuitively clear that the hypersound decay time should be as 
short as possible to reduce jitter.

Among the most appropriate media for SBS compression 
of high-energy pulses, which are characterised by the shortest 
hypersound relaxation time (less than 1 ns), we should select 
liquid  Freons,  in  particular,  fluorocarbons  (perfluorinated 
hydrocarbons)  [19].  In  this  paper,  we  report  the  results  of 
studying the SBS compression of 16-ns Nd : glass laser pulses 
in perfluorooctane (C8F18). The emphasis is on measuring the 
Stokes pulse jitter in the single-cell compression scheme.

2. Experimental setup

To perform experiments on pulse compression, we developed 
a  system,  whose  schematic  is  shown  in  Fig.  1a.  The  light 
source was the pump laser of the PEARL complex, operating 
in the regime of giant pulse amplification. The pulses had a 
shape close to Gaussian with a duration Dtlas equal to 16 ns 
(FWHM). The setup included also an SBS compressor (a cell 
3 m long and 35 mm in diameter, filled with perfluorooctane; 
Fig.  1b);  a  polariser  and  a  quarter-wave  plate  for  optical 
beam decoupling at the input and output of the compressor; a 
lens to focus the laser beam into the cell; and diagnostic sys-
tems  for  laser  and  Stokes  pulses,  including  glass  wedges, 
SDU285R digital cameras with Sony CCD ICX285AL sen-
sors  for measuring beam intensity distributions, Gentec-EO 
QE50LP-S-MB-D0  pulse  energy  meters,  and  Thorlabs 
SIR5-FC photodiodes with a time response  less  than 0.1 ns 
for measuring the pulse shape. Signals from photodiodes were 
recorded using a Tektronix DPO71254C oscilloscope with a 
transmission band of 12.5 GHz. The laser-beam diameter on 
the  cell  input window was  30 mm, and  the  focal waist was 
located at a distance of zf = 2635 mm from this window. The 
condition necessary for implementing SBS compression, zf > 
cDtlas /(2n) (c is the speed of light in vacuum and n = 1.268 is 
the refractive index of perfluorooctane at the wavelength l = 
1054 nm), was satisfied.

The physical properties of perfluorooctane, which charac-
terise  the SBS occurring  in  it, were  investigated  in detail  in 
[19, 20]. In particular, the following values were found: room-
temperature density r0 = 1.77 g cm–3, hypersound decay time 
(by a factor of e) tR = 0.8 – 0.9 ns, hypersound velocity us = 
563 m s–1, and steady-state Stokes wave gain (under SBS con-
ditions)  4.7 cm GW–1. Advantages of these media (including 
perfluorooctane) are, in particular, relatively high thresholds 
for  optical  breakdown  and  other  nonlinear  optical  effects 
(SRS,  self-focusing)  and  low  absorption  in  the  visible  and 
near-IR  ranges  [21].  To  implement  efficiently  these  advan-
tages, it is necessary to purify SBS media from both disperse 
and dissolved molecular impurities.

The perfluorooctane used in our experiments was highly 
purified by fluid rectification in a packed column. In this rec-
tification method, the contact surface of countercurrent  liq-
uid  and  vapour  phases  is  formed  in  a  vertical  column-type 
apparatus with a dispersive solid head under three-phase flu-
idised bed conditions [22, 23].

This  method  is  highly  efficient  for  deep  purification  of 
halogen-containing liquids from impurities in the molecularly 
dissolved form due to the well-developed phase contact sur-
face. In addition, this method is efficient for purification from 
microdisperse impurities, because convective diffusion of sub-
micron suspended particles in vapour to the absorbing inter-
face [24, 25] occurs during rectification.



  A.A. Kuz’min, O.V. Kulagin, V.I. Rodchenkov346

Special attention was paid to the conservation of perfluo-
rooctane purity when filling the SBS cell. To exclude micro-
disperse  phase  background,  the  cell  inner  surface was  pro-
cessed  (using  a  specially  developed  technique)  by  a  strong 
agent: oxidant prepared based on concentrated hydrogen per-
oxide. Before filling, the SBS cell was washed for a long time 
by a high-purity perfluorooctane flow directly from the recti-
fication column.

All stages of nonlinear-medium purification and cell fab-
rication were carried out at the Institute of Applied Physics, 
Russian Academy of Sciences,  using  an original  equipment 
developed by us. The concentration of absorbing submicron 
particles  in  the  nonlinear  liquid  was  decreased  to  no more 
than 1 cm–3, and the content of hydrogen-containing impuri-
ties was diminished to less than 10–5 wt %. The SBS cell was 
placed  in  a heat-insulating box  in order  to  reduce  the  tem-
perature gradients in the nonlinear medium and exclude the 
beam refraction along the cell.

3. Experimental results 

The  laser pulse energy  in  the experiments was varied  in  the 
range of 0 – 8.5 J. The laser beam had a super-Gaussian inten-
sity distribution (Figs 2a, 2c), and its divergence exceeded the 
diffraction  divergence  by  a  factor  of  2.4;  this  circumstance 
determined an increase in the SBS threshold: the laser pulse 
energy at which 5 % energy is scattered into the Stokes wave. 
Dependences of the Stokes pulse energy Es and reflectance Rs 
on the laser pulse energy Elas are shown in Fig. 3. It follows 
from these curves  that  the SBS threshold Eth  in our experi-
ments amounted to 17.5 mJ, a value exceeding the threshold 
for radiation of diffraction quality by a factor of 5.8 [19]. An 
increase in energy led to a rapid rise in the reflectance, with 
saturation at a level of about 95% at energies higher than 1 J. 
The experimental dependence Rs(Elas) in Fig. 3 is close to the 
universal  dependence  from  [26],  described  by  the  formula 
Rs = 1/(1 + aE0 /Elas), where Elas > E0; E0  is some constant 
energy characterising the nonlinear medium (in our case, E0 = 
9.5 mJ); and a = 6 is the universal coefficient for time-depen-
dent SBS. The agreement between the experimental and theo-

retical  dependences Rs(Elas)  indicates  the  absence  of  minor 
nonlinear effects competing with SBS.

Figure  4  presents  the  dependence  of  the  Stokes  pulse 
FWHM Dts on the laser pulse energy. It was about 5 ns at the 
SBS threshold. The Stokes pulse width decreased with increas-
ing  laser  pulse  energy.  The  largest  compression  coefficient 
(27.7) was attained in the energy range of 2 – 4 J. The mini-
mum measured Dts value turned out to be 0.56 ns. Oscillograms 
of laser and Stokes pulses at different energies Elas are shown 
in Fig. 5. These oscillograms present aperture-averaged pulse 
powers;  when  recording  them,  matte  plates  were  installed 
before fast photodiodes to mix rays from different points of 
beam cross  sections. While  the  laser pulse  energy  increased 
and optimal compression was reached at Elas = 3.5 J (Fig. 5c), 
an oscillating tail arose (behind the main Stokes peak), which 
contained about 50 % Stokes  energy. The presence of a  tail 
indicates that the chosen cell length was not optimal for com-
plete energy transfer to the main peak. The main Stokes pulse 
leaves  the nonlinear medium before  the  laser pulse enters  it 
entirely. This tail can be eliminated by choosing a longer cell. 
At  the  same  time,  the maximum degree of  laser pulse com-
pression that was observed in our experiments is close to the 
ultimate attainable one [27].

The degree of compression decreased at laser pulse ener-
gies  of  4  J  and  higher.  The  increasing  effect  of  focal  waist 
screening by the bulk hypersonic grating led to a decrease in 
the interaction length of laser and Stokes pulses. The effective 
scattering region shifted to the input cell window. As a result, 
along with an increase in the width of the main Stokes pulse, 
the  tail also grew; at an energy of about 8 J,  the  tail had a 
shape close to that of the incident laser pulse and contained 
almost all scattered energy (Fig. 5d).

The time scale in Fig. 5 is referenced to the laser pulse. The 
zero instant is taken to be the position of the laser pulse cen-
tre, estimated from the area under the oscillogram. If the laser 
pulse energy was entirely transferred to the Stokes pulse at the 
focal  point,  the  Stokes  pulse  oscillogram would  repeat  the 
laser pulse shape and be centred at zero point. Since the main 
Stokes peak arises  specifically  in  the  focal waist  in  the SBS 
cell, its position (ts) in the oscillograms determines the part of 
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Figure 1. (a) Schematic of the experimental setup and (b) a photograph of the SBS compressor.
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the  initial  laser  pulse  from which  this  peak  is  formed.  For 
example, at the SBS threshold, the Stokes pulse is formed in 
the  focal  waist  when  the  laser  pulse  maximum  reaches  it; 
therefore, the Stokes peak is located at zero point on the time 
scale (ts = 0) in Fig. 5a. The oscillations in the Stokes pulse tail 
do not arise in the focal waist; they are due to the laser pulse 
scattering from the hypersonic grating formed throughout the 
entire volume of nonlinear medium. Therefore, their position 
with respect to the laser pulse in the above oscillograms does 

not characterise the part of the pulse they are formed from. 
For example, the second peak of the Stokes pulse in Fig. 5d in 
the vicinity of instant t = – 20 ns corresponds to the reflection 
of  laser pulse maximum. The range of 20 ns determines the 
reflection point for the latter. It is spaced from the focal waist 
towards the cell input at the distance passed by light in a non-
linear medium for 10 ns, i.e., is located near the SBS cell input 
window.
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Figure 2. Normalised intensity distributions in the (a) laser (Ilas) and (b) Stokes (Is) beams and (c, d) their cross sections along the transverse coor-
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We paid much attention to measuring the Stokes pulse jit-
ter, which is a random deviation (from some average value) of 
the Stokes pulse  escape  time  from  the  cell  at  identical  laser 
pulse parameters. These time fluctuations are caused by the 
noise nature of SBS onset; their magnitude can be estimated 
from the spread of experimental ts points in Fig. 4 at a fixed 
laser pulse energy Elas. For clarity, Fig. 6a shows three super-
imposed oscillograms, obtained under conditions of optimal 
laser pulse compression. In all three cases the measured laser 
pulse energy was 3.4 – 3.5 J and the FWHM was Dtlas = 15.8 ± 
0.1 ns. The laser pulse oscillograms coincided with high accu-
racy,  whereas  the  peaks  of  Stokes  pulses  deviated  within 
0.87 ns. Specifically this average spread of ts fluctuations was 
observed in all our experiments. 

The fluctuations of the parameter ts were also measured 
by  an  alternative  method.  In  the  existing  scheme  of  the 
PEARL pump laser, pulses with a width of about 1 ns  (cut 
from giant pulses, as in our experiments on SBS compression, 
using  a  Pockels  cell)  are  applied  at  the  input  of  Nd : glass 
amplifiers. Part of the giant pulse remaining after cutting has 
a hole (see Fig. 6b). The Pockels cell response is synchronised 
with a femtosecond oscillator, so that a chirped femtosecond 
pulse and pump laser pulse (at doubled frequency) are inter-
sected in a parametric DKDP crystal with an accuracy higher 
than 0.1 ns. Of practical interest is the synchronisation of the 
Stokes  pulses  obtained  in  our  experiments  with  the  pulses 
from femtosecond master oscillator or with the Pockels cell, 
which is the same in view of the aforesaid.

We performed an experiment on compression of a giant 
pulse with a hole in the trailing edge, cut by a Pockels cell. The 
cutting instant was intentionally shifted from the laser pulse 
peak to the tail in order to exclude the hole influence on the 
formation of  the main Stokes peak. At  identical  laser pulse 
parameters, we measured  the shift of  the Stokes pulse peak 
with respect to the hole (tpeak-cut), which played the role of a 
time mark (Fig. 6b).

Based on the experimental results, we found the distribu-
tion function for the Stokes pulse jitter, F(dts), which is graph-
ically presented in Fig. 7. The step line is plotted according to 
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the experimental results, and the smooth line is an approxi-
mation of experimental data by normal distribution. The dis-
tribution  function  argument,  dts,  is  the  fluctuations  of  the 
tpeak-cut value. By definition, function F(dts) is the probability 
of the following event: the deviation of tpeak-cut from its mean 
in a specific experimental realisation is equal to dts or smaller. 
An analysis of the plotted distribution function suggests that 
the rms spread of random variable dts  is 0.85 ns. This value 
coincides with the spread of experimental points for parame-
ter  ts  in  Fig.  4.  The  experimental  distribution  function  for 
Stokes pulse jitter coincides well with the normal distribution 
function having a parameter s (rms deviation) also equal to 
0.85 ns.

Proceeding from the experimental data obtained, we can 
conclude that the Stokes pulse jitter in the case of SBS com-
pression of pulses that are long on the scale of the hypersound 
relaxation  time  is  comparable  with  this  characteristic  time. 
Hence, the simple scheme of single-cell SBS compressor can-
not be used to compress pump pulses in an ultra-high power 
parametric  laser  complex  (such  as  PEARL)  to  a  width  of 
~1  ns.  However,  the  concept  of  SBS  pulse  compression  is 
undoubtedly highly promising for developing multipetawatt 
parametric laser systems. The Stokes pulse time jitter can be 
reduced  using  the  two-cell  SBS  amplifier/oscillator  scheme. 
One  can  obtain  a  short  Stokes  pulse with  a  jitter  less  than 
0.1 ns, moving towards a long high-energy laser pulse in the 
SBS amplifier cell, by cutting (using a Pockels cell, with a time 
stability better than 0.1 ns [16]) from a long low-energy Stokes 
pulse formed in the SBS oscillator cell (it is planned to design 
such a system in the nearest future). There are ways to reduce 
jitter  in  the  single-cell  scheme  using  a  conventional  mirror 
behind  the  SBS  cell,  which  partially  reflects  backward  the 
radiation passed behind the focal waist and provides Stokes 
pulse seeding. The application of this technique in [8] made it 
possible to reduce the Stokes pulse jitter by a factor of 3 at a 
laser pulse width of ~0.9 ns. However, the efficiency of this 
method for compressing pulses ~16 ns long remains disput-
able.  Separate  studies  should  be  performed  in  this  context; 
they are also planned in the nearest future.

To conclude, we should say some words about the design 
of  SBS  compressors.  Among  many  mathematical  models 
developed  to  describe  SBS  in  focused  beams,  the  model 
reported in [28] most completely takes into account the spe-
cific features of beam focusing and diffraction, as well as the 
influence of competing effects. This model is based on solving 
numerically the truncated nonlinear interaction equations for 

the laser, Stokes, and hypersonic waves. The aforementioned 
equations contain derivatives with respect to time and longi-
tudinal coordinate and a Laplacian with respect to transverse 
coordinates. The model is not bound to the laser-beam shape 
at  the  input  of  the  nonlinear  medium.  The  computational 
resources of modern personal computers make it possible to 
apply easily this model to calculate SBS for real experimental 
beams, specifically this was done in our study. There is a cer-
tain  difficulty  with  simulating  the  phase  distortions  in  real 
laser beams. However, as our calculations showed, when the 
laser pulse energy exceeds several times the SBS threshold, the 
calculated Stokes pulse parameters (obtained on the assump-
tion of a planar laser beam phase front before focusing into 
the cell) are close to the experimental results for a beam with 
a divergence exceeding the diffraction divergence by a factor 
of  2.4.  Figures  4  and  5  show  good  agreement  between  the 
experimental and calculated data in the range of optimal (for 
compression)  laser  energies. Hence,  the model  proposed  in 
[28] can be used to design different SBS compression schemes 
for the laser under consideration.

4. Conclusions 

We developed an experimental bench for implementing SBS 
compression of 16-ns laser pulses in high-purity perfluorooc-
tane. The SBS cell length and diameter were, respectively, 3 m 
and 35 mm. The optimal range of laser pulse energies, provid-
ing the highest degree of compression (by a factor of 27.7) and 
best  efficiency  of  energy  transfer  to  a  short  Stokes  pulse 
(about  50 %),  was  determined.  At  a  laser  pulse  FWHM  = 
16  ns,  the  minimum  Stokes  pulse  width  turned  out  to  be 
0.56 ns. The Stokes pulse peak power exceeded the laser pulse 
power by a factor of about 11.5.

The rms spread of the Stokes pulse exit time from the cell, 
which is determined by the noise nature of SBS, was found to 
be 0.85 ns, a value close to the hypersound relaxation time in 
nonlinear media (0.8 – 0.9 ns). This fluctuation level is unac-
ceptable  when  Stokes  pulses  are  used  to  pump  parametric 
amplifiers of chirped pulses in the PEARL laser complex and 
similar systems. Here, more complex schemes of an SBS com-
pressor should be developed. We are planning to continue the 
work in this field.
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