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Having used Eq. (10.27) cited in book /1/ it may be
» shown that the so-called quasistationary Langmuir turbu-
lence spectrum -derived in paper /2/ is unstable (see
also /3,4 / ). Let ko correspond to the peak in a
" spectrum of turbulence (energy containing region); then
if a wave number of a low frequency perturbation- = is
significantly less than ko, i.e:, k <<k ,‘the instability
of spectrum . can be named as a modulatlon instability

- .. (apropos it is inherent in a monochromatlc ¢ -wave), if

k >ko , then instability may be class1f1ed asof quasidecay _

type. .
The condition of the mstability : :
FV,IT__ > K k d2 ( x is a numerlcal coefficient) _'(1-)

can be. eas1ly obtained from qualitative con51derat10ns
proceeding from: the dispeérsion relation : =

w7 =0y v kgd e 'rpe?r, @
and taking. it as a definition of energy of a’ nonrelat1v1st1c :

quasiparticle (plasmon) The first term in Eq. (2)corres-"

ponds to a rest mass, the second'one. does to a‘kinetic -
energy and the third term corresponds to: a-‘potential
energy of plasmon interaction (a minus sign stands for an
) attraction). The inequality (1) means that the attraction
energy of two plasmons exceeds their relative kinetic
energy, that is why they couple. From this it follows,
" that both the modulatlon instability and the quasidecay one

are. the limit cases:of an instability of f -wave spectrum S

with respect to coupling of plasmons.



The growth rate of this 1nstab111ty versus k 1s plotted
in Flg 1 where .
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we have kma‘,p Kypan if @ >»1v and kpax< kuan Cif 'd <1
The 1nstab111ty develops to appear in an effective flow
of energy along the spectrum towards the bigger k = Kpax
This is its initial linear stage. A saturation of the instabi-

_lity can not be studied within the frame-work of the weak

turbulence theory. Having used the results of work /4 it

* may be shown that the equations sought are

i 22 +-‘fi”—- vy =0, (: o2 33
ar - 3‘52 7 . a,. 352 . 9&2
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i.e. the Schrodmger equation w1th a selfcons1stent poten—-~

.;_-tlal Here we denote
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is a group velocity of plasmon. -

The set of equations (3) has stationary solutions of :
nonlinear wave and sollton types. When a soliton is ;
subsound (1e Ms <1 ) it is = HF energy clusterm-.

‘space, - in ,the case Ms >1 the solition is better to name:

ant1sohton as it corresponds to a gap in- an envelope,_
of a plane Langmulr wave.

The plots for functions ¢ and p- are shown in Fig. 2
and Flg 3, respectively. :
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Fig. 2 - Fig. 3

. Sometimes one mvestlgates the so- called inertionless
or quasistationary modifications of the set (3) which. for-
mally- can be obtained by om1tt1ng the term proportlonal to. ..




Y .
( i—-) in the equatlon for v function. Then we have

a,t ’_,ﬁ‘ L R R

a&2
Many works are now devoted to the study of this equa-

tion (see, for example, /5:6,7/ ). Equation (4) has two
evident integrals of motion (others are possible /s/ )

1 ’ ) N 4 s | v
sl=f,¢_12d§, sz=f(|%‘?lz——§—l¢l . ®)

The set (3) has the first integral, the 'second one is not
concerved and must be modified.

In work /4 the asymptotic theory of interaction of .

solitons based on Eq. (4) has beendeveloped. It was shown

"'there that, as.a result of this interaction, solitons did not
change thelr forms, they only changed thelr relative velo-
city. ‘

) We studied via computer the dynamlcs of formation
and interaction of solitons with each other and with the
Langmu1r plane wave on the base of Eq. (4) and of the sys-
tem (3). The results are essentially different.

‘Equation (4), if relation (6) (see below)is not perform-
ed, has no stationary solutions at all, we have functions
osclllatmg in time (see Fig. 4a). The system (3), at the

-same initial ¢ -wave packets, goes, changing S,, tothe -

statlonary solution of !y |=|¢|,/ch(Ak¢) (where Ak =

= Y /'\/2(1-“3 ) type, that accompanied by generatxon
.of-ion-sound waves taking the energy and momentum out
of area of HF packet localization (see Fig. 4b). . |
If Sz for the soliton of |y| = |y |, / ch(Ak é) type has
~been calculated;one obtains easily (6), that means the solu-
tions of Eq. (
~only initial packets satisfy the condlhon

(8,/8% ,)-—(1 M2)72(142M2 )/96 - (®)

The mvestxgatxon of dynamlcs of two-soliton mterachon

based ‘on"- Eq. (4) confirms quahtatwely the results of
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4) can approach the soliton-type ones if ‘

 Fig. 4. Theplots of peak valueof an envelape of packet | (£,) |as a function.

) y soliton
, the total energy of HF field..

_an amplitude of the stationar

=51/2V2(1-M

of time; [ lm(s©)
which corresponds fo a given value Sy , i.e.




work /#/ : solitons either go through each other or reflect |

- from each other keeping their forms.

The dynamical system (3) gives absolutely different
result. Let us look at two (identical) solitons moving each
other with equal group velocities. The binding condition
(1) now is S;>Mg(1 Mz)xf this condition is performed
(i.e., a potential energy "of soliton interaction is greater
than their relative kinetic energy) it is possible to form
one soliton from two, i.e., their coupling. This result
was proved by the numerical study of the system (3) at
the following initial conditions: S$;=2.15," 2.45, 2.77 ,
Ms=0.3, 0.5,0.2, respectively. Then the interaction of
"- solitons is accompanied by generation of ion-sound wave
with the greater value S; the greater their energy. When

T =T, they will be quickly absorbed; heating ions.

The dyﬁamlcs of such an interaction is shown in Fig. 5

(S, =277, M_=02).

The authors would like to express the1r gratitude to
Profs. M.G.Mescheryakov- and E.P. Zhydkov for the sup-

port.
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