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PREFACE

For intense eleétromagnetic waves in a plasma the:
refractive index is a function of the intensity of the
wave and consequently the propagation is nonlinear., In a
collisionless plasma the refractive index is rcal for
the propagating waves and the nonlincarity menifests itself
in the phenomenon of self-phase modulation, In a
collisional plasma the nonlincar attenuation of_wayes
regults in self-distortion of the amplitude envelope of the
wave, DBegldes these nonlincar effects, the phonomena of
harmonic gencration, wave mixing, parametric exeiltation
‘of instabilitiecs, stimulated scattering and anomalous
absorption of clectromagnetic waves and heating of plasmas
are also obscrved at high powers. Hecently the phonomenon
of sclf-focusing of cleoectromagnetic beams in plasmas has
become Important as it rcquires considerably lower powers
to observe it and also because 1t results in higher power
densities which in turn enhance the cfficioncy of almost
all nonlincar processes. The present thegis i devoted
to the gstudy of self-focusing of clectromagnetic beams in
plasmas under stationary and nonstationary conditions and
to the study of cffect of self-focusing on the scattering
of clectromagnetic beams and on the stability of thoe
intensity distribution of the beam,

The carlier investilgations (for a review sec
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Akhmanov, Sukhorukov and Khokhlov; 1968) of self-focusing
wereuconfined‘to dielectrics. The critical power for:
self—focusing of laser beams in dielectrics was accegsible
by“contemporary technology., In a typleal casc of a ruby
laser beam propagating in CSQ the eritilcal power FQf,
1s 25 Kw; a beam of initial diameter 0,05 cms and power
90 Kw is focused to a spot size of .005 cm in a distance
of 12 cm. The point focusing is not observed because the
dielectric breaks down before the focus, Recently
Bloembergen (1971), Loy and Shen (1973) have studied the
self~focusing of picosecond Llascr pulses in dlelectrics
in considerable detail and the breaking of the pulse ihto
more than one pulse; moving focii phenomenon, temporal
change of the pulse, frequency spectrum broadening of the
pulse, self-modulation, stimilated scattering and other
nonlinear effects in dielectrics have al so been observed,

Recently the phenomenon of self-~focusing of laser
beams in plasmas has attracted considerable attention on
account of 1ts relevance to laser plasma interaction,
Llonospheric propagation and various high powef laboratory
experiments, A plasma is an absorbing, dispersive medium
whose responsé to an electromagnetic beam is determined by
free electrons which are characterized by high mobility,
long mean free path and slow rate of energy exchange

with heavy particles. The nonlinearity arises through
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- the nonlinear relationship between the free electron
current density and the electric vecbor, The current
density depends not only on the instantaneous valuc of
the electric vector of the wave but also on its values at

earlier times (giving rise to the dispersive nature),

The self-focusing of electromagnetic beams in
plasma has been discussed by Askar'yan (1962), Talanov
(1964) and Chiao, Garmire and Towncs (1964), The usual
theory (Akhmanov, Sukhorukov and Khokhlov, 1966) of
self~focusing in dielectrics also applics to an isobropic
plasma; the self-focusing depends on the speeific
mechanisms of nonlincarity and the relaxation proccsses,
Litvak (1970), Prasad and Tripathi (1973) have investigated
the selfnfpcusing of electromagnetic beams in homogeneous
collisional plasmas where the nonlincarity arisesg through
the inhomogencous heating and redistribution of
electrons, Inhomogencous heating occurs on acﬁbunt of a
nonuniform transverse distribution of intensity (Eﬁﬁ
along the wavefront of the electromagnetic beam., The
collision frequency is also modified due to heating of
the electrons but this effect is mainly responsible for the
nonlinear attenuation of the beam and does not Llead to
appreciable self-focusing (Sodha, Ghabak aﬁd Tripathi 1974),
Sodha, Tewari, Kumar and Tripathi (197%) have studied the

self~focusing of high power electromagnetic beams in a
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collisional plasma by using rigorous kinetic approach for
~evaluation of nonlinear current density, The velocity
dependence of ooilision frequency i§ érucial in |
determining the redistribution of elecfron density and
the dielectric consfant of the plasma., The saturation of
effective dielectric constant and periodic focusing 1s
predicted, Sodha, Khanna and Tripathi (1973) have
investigated the problem of self~focusing in a plasma

in which collisions are less frequent and the energy
dissipation is caused by thormal conduction, Even at
low powers of the electromagnetic beams when the
dielectric constant of the Plasma is not saturated the
periodic focusing of the beam has also been predicted,
Stenflo and Yu (1973), Chandra and Tripathi (1975) have
recently studied the self~focusing of electromagnotic
vbeams in gaseous plasmas showing Ramsauer effect which
1s present only in few gases,

Self-foecusing of electromagnetic beams in
collisionless plasma has also been studied in rccent
years by Hora (1970), Kaw, Schmidt and Wilcox (1973), |
Drake, Kaw, Lee, &mMﬁhJMu%demmmxﬁ&LUQﬁMJ@Mmﬂmr
and 0%t (1974), In collisionless plosmas the ponderomotive force
(Hore,1969)determines the redistribution of the olectrons

cauising the beam to facus. Vax,Arons and Langdon(197'.) have
recently studied the self~focusing of the alactromagnetig
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beam in the plasma due to weak relativistic effects and
the §§q<ﬁ§ force (where i} is the drift velocity of the
electron and VEiy is the magnetic vector of the wave),
Even weak ‘Uayc?“ relativistic corrections can produce
interesting self-modulation and focusing for parameters
of high-power lasers (presently existing or under
construction). Sodha, Kaushik and Kumar (1975) studied
the self-focusing in a moving bPlasma., Armand (1971) has
studied the self~focusing of radio waves in an inhomoge-~
neous plasma.
In recent years selfnfdcusing of electromagnetic
beams in collisionsal and collisionless magnetoplasma
: héé'also been investigated by Litvak (1970), Sodha, Mittal,
Kumar and Tripathi (1974%), The nonuniform heating and
consequent redistribution of carricrs on account of
inhomogeneous intensity distribution of the beam has been
considered to be the source of nonlinearity in collisional
magnetoplasma, In collisionless magnetoplasma the
ponderomotive force is the main source of nonlinearity
and carriers are redistributed in the Plasma Lo cause
self-focusing of the beam, In the presence of a
magnefic field two modes of propagation exist. The heating
of electrons and the ponderomotive force on electrons on
account of the extraordinary mode display marked cyclotron
reésonance and consequently the self-focusing of the beam

occurs at much lower powers, In collisional magnetoplasmas
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self-focusing of ordinary mode is possible in the
frcquency range ) > ,,; where () is the frequency of
the wave and ), is the collision frequency. But the
extraordinary mode is focused only in the range CQ:pO%L
where . 1s the electron cyclotron frequency, Tor
Q)<;CQG defoecusing of extraordinary mode occurs. In
collisionless magnetoplasmags extraordinary mode shows a )
pbeculiar behaviour on reversing the direction of pondero.-
motive force on electrons in going from CO< G tyto

W > We)Fange. Thercfore, the self-focusing of extra.
ordinary mode is possible in all frequency range except
“%LL{QJ(Q%; Self-focusing of ordinary mode is retarded
on account of magnetic field but that of extra-ordinary
mode 1s enhanced., Teward mnd Kume (1979) hawve
studied the self~focusing of electromagnetic beam in
magnetopiasma. Dielectric constant of the magncﬁoplasma
1s saturated and periodic focusing of the beam occurs,
Sodha, Khanna and Tripathi (1974%) have studied self.-
focusing in magnetoplasma when the collisions are few and
the energy dissipation is caused by conduction, The
importent result is that even at low powers of the beam
when the dielectric constant is not gaturated periodic
focusing of the beam occurs, All these investigations
in magnetoplasma arc 1imited by congidering only one mode
at a time, Thus these theorics cannot be used for

studying Faraday rotation, ellipticity and cross~focusing



of the two modes,
Recently self-focusing of electromagnetic beams
ih solid state plasmas has also aroused considerable
atténtion because of its relevance in characterisation,
dlagnostics and wnderstanding the frec carrier nonlinecaris
ties in solid state bPlasmas, Critical bower for sel fw
focusing in solid state Plasmas is less than that in
dielectrics but more than in gascous plasmas. Tzoar and
Gersten (1972) studied the self~focusing in InSb semi-
conductor plasma where the nonlinearity ariscs through
the carrier mass modulation by the drift energy of the
electrons. In steady state the drift encrgy is much lesgs
than the excess random energy of the electrons hence the
nonlinearity arising through the mass modulation of
electron by the excess random energy is morc Ilmportant
than that caused by drift energy, Sodha, Tewari, Kamal
and Tripathi (1972) studied the self~focusing of mlcrowaves
in an n-InSb due to the electron mass modulation by
excess random energy of electrons, Dubey and Paranjape
(1972) studied the self~focusing on account of energy
dependent relaxation time of carriers, Tripathi,"Tewari,
Pandey and Agarwal (1973) have shown that the non.-
lirearity arising through the encergy dependent relaxation
time is not slgnificant in self-focusing the beam and it
1s mainly responsible for the attenuation of the beam,

Tripathi, Sodha and Tewari (1973) studied the self-
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focusing of Gaussian electromagnetic beams on account of
nonuniform heating and redistribution of carriers, Sodha,
Khanna and Tripathi (1973) studied the self-focusing of
e.m, beams in InSb and the nonlinearity appearing through
the nonuniform heating and redistribution of carriers is
attributed to be more important than that on account of
energy dependence of carriecr mass, Guha and Tripathi
(1972)‘studied the sclf-focusing of laser beams in Gads
on account of intervellcy transfer mechahism of the
carrlers, Recently self-focusing of c.m. bhorrg in
degenerate solid state plasmas has also been. investlgated
by Sodha, Kaushik and Tripathi (1974),

~ In contrast to the cxtensive experimental work on
sclf~focusing of ¢.m, beams in diclectrics, the experimental
studies on self-focusing in gascous and solid stato plasmas
are very much limited., Batanov and Silin (1971) observed
self-trapping of c.m, beams in an overdense collisionless
piasma. Bremin, Litvak and Poluyakhtov (1972) carried
out an experiment with a decaying discharge tube plasma
with initial electron concentration r¢§:15x1011 cm"3,
temperature To = 2.5x103 QK, and electron-ncutral particle
collision frequency :b@fnfﬁ 7X1O7 sec"'1 . At one énd
of the plasma a converging ¢.m, beam (of frec space
wavelength A = 3cm) was made incident from a lens. The
Initial radius of the beam was 10 em and the distribution

of intensity in the transverse planc to be Gaussian, In
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the absence of the plasma the beam is focused at a
distance of Z = 20 cm and its radius 3 cm, When the space
is filled by the decaying discharge plasma the spot size

is further reduced to a radius of =~ 2,5 cm at = 20 cm
and the beam of initial power [* =100 watt is focused at

a dlstance of:zp;z‘70 cm, The critical power for self-
focusing was found to be 10 watt, Recently self-focusing
of laser beams has also been studied in the computer
similation experiments by Ott, Manheimer and Klein

(1974%), Langdon and Lasinski (1975).

It would be useful here to summarise the various
nonlinear effects in the plasma. Physically the nonlinear
behaviour of the plasma may be understood as follows:

The free carriers acquire momentum and energy
from the field which are lost in collisions with ions and
neutral particles, In an idealized collision momentum is
alsmost completely randomlzed., In equilibrium (i.e. in
the absence of an electric field), the temperature of
electrons is the same as that of the heavy particles so
that the net energy exchange between eiectranﬁ and heavy
particles is zero, . When an electric field is applied, the
electrons gain energy from the field and in the steady
state attain a temperature higher than that of the heavy
particles such that the power gained by the electrons from
the fleld equals the power lost by the electrons in
collisions (Ginzburg,4970).
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When the applied laser beam has a nonuniform
distribution of intensity along the wavefront, the carrier
temperature is also nonuniform and a corresponding
variation in electronic concentration takes place., The
space charge field generated in this process makes 1ons’
to follow the electrons. Due to‘this redistribution of
carriers, a transverse gradient of effective dielectric
constant is cstablished which leads to self-focusing of
the beam,

In collisionless plasmas this mechanism of non-
linearity is not operative and the nonlinearity arises
on account of the ponderomotive force (Hora, 1969),
Ponderomotive force arises because of the interaction of
the electron drift velocity with the magnetic field of
the wave and the motion of the electrons in the inhomogene-
ous electric fleld, When the intensity distribution of the
beam 1s nonuniform, the force on account of thig inter-
action has a finite time independent component in a
direction perpendicular to that of propagation., On
account of this force a redistribution of electronic
concentration takes place. The iong are also dragged by
the electrons in view of the strong Coulomb interaction
between them, This effect makes the effective diclectric
constant nonlinear and self-focusing of beams may occur,

This nonlinearity is dominant in plasmas where the
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duration of the electromagnetic beam is mich smaller than
the energy relaxation time (k<7 ) of electrons; such
situations occur in the case of fast pulse laser inter-
action with strongly ionized collisionless plasmas, In
- the case when + ;;,,‘ 7:& s the nonlinearity appearing
through the heating of carriers is much morc important than
the ponderomotive_force effect, The nonlinearity because
of ponderomotive force is set up in a time of the order of

g where <y, 1s the dimension of the beanm andqa
1s the ion sound speed, This time is usually smaller
than the time required by the hot carrier nonlinearity to
set up,

. The nonlinearity in the effective diclectric
convtant of a plasma may also arise through the heating
and modulation of collision frequency of electrons., This
mechanism of nonlinearity has been investigated in detail,
However, 1t does not cause appreciable self-focusing
( Sodha, Ghatak and Tripathi, 197%), The nonlinearity
arising through the breakdown of the plasma is also not
effective in the self-focusing of the beam because the
‘nonlinear dielectric constant of the plasma (on account of
this mechanism) is a decreasing function of Intensity of
the beam, | |

In relativistic plasmes (Kaw and Dawson, 1970)
where the velocity of the electron 1s comparable to the
velocity of light (d.e, 9~ ) the nonlinearity duc to
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the relativistic variation of the mass of the electron
may arise but this nonlinearity is important only at
very high powers of the laser beams ( =~ 1016 watt /cma).

An additlonal mechanism of nonlinearity has been
recently investigated by Stenflo mnd Yu (1973), Chandra
and Tripathi (1975) in the gaseous plasmas showing
Ramsaver effect i,e, in which according to Harp Model,
the collisgion frequency may be assumed to be very low
below some critical speed of electrons 1&;:1%Dand above
which the collision frequency may be taken as infinite,
Thus only those electrons contribute to the current
density which have speed below Uia . When the elecctric
field (of the wave) is applied to n Plasma the celectrons
below 1= % (on assuming 3, to be small but finite)
are heated 1,e, transferred to high velocity range

my;;zk. Hence the effective number dengity of @1ec§rons
responsible for current density is reduced, This non-
linearity gives rige to self-focusing of a Gaussian laser
beam at accessible powers. However, this effect is
confined only to few gases hence is not considered in the
present thesis,

The nonlinear phenomens, discusséd so far are very
much affected by the application of an external magnetic
field. The current denslty in a magnetoplasma due to an
clectric field is not aligned along the electric fileld;
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i,e, the conductivity and the effective dielectric constant
of the plasma are tensors, Thus the plasma becomes
anisotropic and the effective dielectric tensor of the
magnetoplasma is not symmetrical. Two independent modes
(in general elliptically polarized) of propagation cxilst
in the limit of linear theory in such a medium.(@inzburg,
1970). When the direction of the phase velocity coincides
with the external magnetic field the two modes are
circularly polarized, The right handed circularly
polarized mode is sensitive to clectron cyclotron resonance
because both the electric and the external magnetic field
rotate the electrons in the same senae,

It is Anstructive herce to understand the phenomenon
of self-focusing in a medium where the refractive index
is an inereasing function of the intensity (EE*) of the
bemuhmy”ﬂgmwxﬂfnggwmma“n is the refractive
index of the medium, v, and i,k g¥are the field
independent and field dependent components of Y1,
respectively), We consider a planc uniform wavefront
incident on a cifcular aperture (of radius vy, ) in a
nonlincar medium (see Fig,1), The portion of the medium
illuminated by the beam has a refractive index
(M= GHYLE ghigher than that of the non-illuminated
portion, Therefore, the sccondary wavolebs diverging

at an angle £ from the wave normal suffer total internal
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reflection at the boundary of the fictitious cylinder of

radius \[a when

where

9@ — Los 1 {"HO /("Y’\O*t“ Y,E E*’)}'
corresponds to the critical angle. It is also known from
the diffraction theory that a very large fraction of the
power will be carried by rays making an angle less than
@D with the axis,

Oy = ©.61 A, 2 Y, My

where 3 ¢, 1s the wavelength of the radiation in free
Space. Now threc possibilities may arise,
(i) when Cn > ﬁ}a s the bcam will diverge due to
predominance of diffraction effects,
(11) when 5= G- , the beam should propagate in
the self-made waveguide. The corresponding
power of the beam can easily be shown to be

given by

>
.

I . P 2. 2 -
FEe = (1z22) Aoll/12 3 W

where  fo . is the critical power of the beam

and ¢. 1s the veloelty of light in vacuum and
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= Mg+ MN,EE . As the beam gets focused due to
nonlinearity, the intensity increases causing enhancement
of the nonlinéarity and hence in the extent of nonlinear
focusing,

In case the beam is stronger near the axis than at
the edges; i.c. there is an intensity distribution along
the wavefront (which is indecd true for lager beams;

Yarive, 1971), the refractive index at the edges will be
less than the refractive index at the central portion of
the beam and hence the rays will tend to bend towards the
axis, In case this tendency is stronger than the tendency
to diverge by diffraction, focusing will occur and vice
versa. On the other hand, a beam, in which the intensity
decreases with increasing radius, will defocus in a medium
where vy ::"Yh3+”YL1Eé§nd Wlnmis positive bocause thoe
refractive index will be higher at the boundary of the
beam than at the axls, causing the rays to bend away from
the axis; similarly focusing will he observed whoen 712.

is negative for such beams. Since beams having increcasing
intensity with increasing radius do not commonly occur,
such type of beams will not be considered in the thesis,

In the proposed thesis author has investigated
(1) the nonstationary self-focusing of a Gaussian (in
space) laser beam in an isotropic plasma when the
- amplitude of the beam is modulated and the modulation

frequency is comparable to the nonlinearity relaxation
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frequency, (ii) cross focusing of extra~ordinary and
ordinary modes in a magnetoplasma, (iii) instability in
the intensity distribution of an initially Gausslan laser
beam In an isotropic plasma (1v) scattering of n Gaussian
laser beém from the turbulent plasma and the effoct of
self-focusing on the scattering has been shown expliclitly,
Besides this the author has (v) worked out a model
intensity distribution of mn electromagnetic beam propa-
gating in a homogeneous magnetoplasma for which the
diffrac@ion divergence is minimum 1,e. the bean propagatoes
in self-made waveguide,

In the inertial confimement of the plasma the main
problem is to couple the energy of the laser beam to the
plasma where scattering and instabilitics play a dominant
role, In the outer region of the pallet l.e. in the

stibrcritical reglon possibilities of scattering are more,
In this region self-focusing of the laser becam also takes
place, Hence the effcct of self-focusing on scattering

is of distinet relevance to lager fusion. Study of the
instability in the intensity distribution of the laser
beam is also important in understanding the formation of
the filaments in the plasma because in the presence of the
filaments the electrostatic waves are trapped in the
filaments and their amplitudes grow, thus enhances the
heating of the plasma,

Nonsteady self-focusing is Important duc to present
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trends in heating the plasma by short duration Laser
pulses, besides it directly leads to determination of ‘
the characteristic time of electron heating and redistri-

bution,

Simltaneous propagétion of the two modes and
cross focusing highlights the nature of the coupled modes
in the nonlinear magnetoplasma which are encountered in
laser produced plasmas in the presence of self generated

magnetic field,

With the present trend towards the use of narrow
beams in laser plasma interaction and other laboratory
experiments the phenomenon of diffraction divergence
becomes important and it is much desirable to investigate
under what parametric conditions the diffraction effects
would be compensated an® the beam propagates in the
uniform waveguide modc,

The thesis has been divided into five chapters;

a chapterwise summary is given below:

Chapter-I: A Uniform Magnetoplasma Waveguide

In this chapter propagation of an electromagnetic
bear having mnonuniform distribution of intensity along
its wavefront has_b@en studied in a homogeneous

collisionless magnetoplasma in the linear regime when the
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static magnetic field is in the direction of the wave
propagation, A beam having radial distribution of
Intensity as Cﬂé(!ﬁ%y;) always propagates without
convergence or divergence i.e, in a uniform wavegulde
mode, Such type of radial field distribution is rather
wcowmon hence the theory has been extended for general
Intensity profiles, The condition on the parameters of
the plasma has been imposed for vanishihg diffraction
divergence i,e, for the beam to propagate withouthconvern
gence or divergence. The condition for the extra-ordinary
mode is UJ; ‘u«):’* e coc,[m) /Q-»-cu.;,/g@and for ordinary

mode Wp

/CUQ:""(ll”i“"%/m,)m“*%,/z@-TO study the convergence

or divergence of the beam on account of dlffraction,

the wave equation has been solved by using the technique

of Lk¥nmenov, Sulkhorukov and Khokhlov (1968) and ex?licit
expression <for the dimensionless beam width has béan
obtained.

Chapter-II: Cross Focusing of Bxtraordinary and
Ordinary Modes in a Magnetoplasma

In this chapter cross focusing of extraordinary
and ordinary modes have been investigated when both of
these modes are propagating similtaneously in the
collis lonal magnetoplasma along the diréction of the
statlc magnetic ficld having Gaussilan Intensity
distribution, The nonlinearity arises in the magnetoplasma
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on account of nonuniform heating and consequent redistri-
bution of carriers in the presence of inhomo geneous

beam, The nonlinearities induced by the two modes are
additive therefore the self-focusing of one mode is
enhanced by the presence of the other mode, In a typical
case of one mode is propagating in a self-made uniform
waveguide, the other weak mode propagates in an oscillatory
waveguide, When the initial intensity of the two modes

is equal self-focusing of extraordinary mode is still
rapid than that of ordinary mode. Knowing the intensity
on the axis of the two modes phenomena of ellipticity

and Faraday rotation has been investigated, Taraday
rotation is almost unaffected by self-focusing and it
varies almost linearly as the beam advances in the
magnetoplasma, Ellipticity is affected by self.-focusing
and 1t increases with the distance of propagation near

the focus., Since solid state plasmas and gaseous plasmas
haﬁe almost simllarity, the treatment has also been
extended to Ge and n-InSb, The nonlinearity in Ge arises )
on account of nomwmiform heating and consequent redistribu~-
tion of electrons and holes., In n-InSb the energy
depéndence of the mass of carriers has been chosen the
sole source of nonlinearity. The results are the same

as in plasmag,
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Chapter-IIT: Self Distortion of- an Amplitude-Modulated
Electromagnetic Beam in a Plasma

In this chapter propagation of an amplitude
modulated electromagnetic beam having Gaussian intensity
distribution in a weakly ionized plasma has been studied,
Following a phenomenological approach an cxpression for
the nonlinear current density has been evaluated in the
presence of the beam, This expression has been used
to gstudy the nonstationary self-focusing of the beam,

The nonuniform heating and consequent redistribution of
carriers by the Gaussian bcam is the source of nonlinearity,
Redistribution of the carriers leads to self~focusing

of the beam, high and low amplitude portions of the beam
are focused by different rates; the highor amplitude
portion is focused nearer than the lower amplitude portion
giving rise to moving focus. Thus th@ overmodulation of
the beam occurs. In addition to self-focusing when the
energy relaxation time is comparable to the modwl.ation
period, relaxation effects in the plasma become important
i.e. the current density not only depends on the instan-
taneous value of the elecetric field of the wave but also
on its previous values. This leads to a shift of the

amplitude envelope of the wave on time acale,
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Chapter-IV: Instability of Intensity Distribution of
g Laser Beam in a Plasma

In this chapter the growth of a sinusoidal
perturbation in the intensity distribution of a two
dimensional Gaussian laser beam;in a plasma has been
studied., In collisional Plasma nonlinearity arises on
account of nonuniform heating and consequent redistribution
of the carriers., In collisionless Plasmas ponderomotive
force on electrons 1s the main source of nonlincarity.
When the beam travels in the self-made uniform wave gulde
(1.e. when the power of the beam is equal to the critical
power for self-focusing) the intensity distribution ig
stable for small scalc perturbations, TFor beams
converging on account of self-focusing the amplitude of
perturbation decreases/incrcases much faster with distance
than the axial amplitude in the absence of perturbation,
The decrease or incrcase of the growth rate of perturbation
depends on (1) the initial power of the main beam
(the maximum growth rate occurs at an optimum value of
the beam power), (ii) the nature of clectron scattering,
when the nonlinearity of the dielectric constant is
caused by the heating of carriers by the beam, The
growth of a two dimensional Gaussian perturbation in a

planc beam of uniform intensity has also beon analysed,
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,Chapter~v Nonlinear Scattering of s Gaussian Laser.
. Beam from a Turbulont Plasma

In this chapter the author has proposed a possibility
of minimizing the scattering loss of lascr ehergy from
the plasma by the phenomenon of self-focusing, For the
sake of convenience the incoherent scattering has been
chosen as an example, In the presence of high power
Gaussian laser beam the carriers in thoe plasma are
redistributed on account of (i) nonuniform heating (in
a collisional plasma) and (ii) ponderomotive foree (in
a collisionless plasma), The electron density is
maximum in the field free region and minimum on the axis
of the beam i.e., the beam propagates in a plasma of
lower clectron density as comparcd to the cquilibrium )
value, The reduction in the effective number of inter-
acting particles must result in the roduction of
scattering, Also, the redistribution of carriers causes
the self-focusing of the beam and hence the scattered
power is further reduced, To have a quantitative
estimate of the reduction in the power density of scattered
wave by the nonuniformity in the electronic concentration
caused by the beam the modified correlation function has
been evaluated and then using the Maxwellfs equatlons

the scattered power density has been evaluated,
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