the number of spectral poi
Shabat problem for the initial pulse. Exact solutions of the Zakharov—Shabat

problem are constructed for some classes of initial piecewise-continuous pulses
by using the Darboux method. This allows us to estimate the effect of the shape

of the initial pulse on the number of formed solitions and their parameters.
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it was found from the inverse scattering problem and computer simulation of S5F in

1 P, I . o o T e A I R B S T S
the NSE model [5-8] that the evolution of the initial pulse u{x) is characterized quali-

- R s 4 - 2 P
tatively by t d 1 d thei T t T ber N of solitons
- e S ER P, SN | e 2 Kl EAE A Ny
IS deLermined L L 1 TCciL
into account "1 a th soli-
ton, while R

N rm et min LYY mmmme ol o a . SRS [ . - e :
Expression {3) generalizes the formulas used in [5-8] to the case of multiple zeros
. i e o I'e
of the function a \k).
We shall give here the required information concerning the Darboux method. Following
1 Py [ R, e amisa it A e - P T S R o e o [ N R :
[12], we shall write the equation of the Zakharov—Shabat spectral problem (2) in the form
—-10V /0 x)
Op= VO, V=ix A L
0 1, —g*(x) 0 (4
g (x) = iu* (x),
o (X, k) b (%, K)
T, 1 X ! o bl A
where @ (x, x) :( Y et is the (4.
r - - !
o (X, K) g (i, 50
T o ox o Y Lo o Tt o e £ 1Y i1 Te o e (X) —m
Let $,{x, k) be a solution of system (4, with tne potential (o ,» and
. X, &)
(€3] _ fl( r . e
7O (e, &) = vi=l..n (5)
fo(x, )
is the solution of system (4) with the potential qo(x) for k = x;, which is fixed arbitrarily.
mil
Then
i e
(D——P(Dg Lo
E . 1 £ o P IR T, | Com Ao, ol a1 i e 2T
is the runaamentai matrix witn tne potential
q (x) =qo(x) +2iBn, (7)

-1 -

where
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A/ +1 B/ +1 ;
= Ci+1 Dip

A= =801 (@), €= —A-1A(f),
By = ““A_IAR‘H ((1), D]' == ‘—A_IAﬂ‘H' (ﬁ)!
a, Ma A lay BB AT g,
s /212...)\ -1 a, @2)-982... -1 B

sn—-1 -1
%on hop Bageehin GanBag hon Bagerhon Bap

£ 2N
P I fe2 1 U b T A P I (. S — I N N A P VRTINS .
whnere /\i (it =1, ..., m) is the initial value corresponding to the initial solution fLi7{x)
L BV o N i e e i,
with the asymptotic form
f<”(x)—>e—‘*1x<o , X -+ oo,
) 0 (10}
(i _ ihx .
JO(x)—cie <1 20,
- d VAT | P T Y SO S I R S [ IS UUPUUI ORI I JSUNUUR R DU ST T S SO SRS |
and Ay {j =m+ 1, ..., m+ p) is the initial value corresponding to the initial spectral
function. Here p s M, m+ p ¢ n.
Pa i T S mi. R T Pl a/!-\ . o Ad.Le. 1
Corollary. The number of zeros of {k) is defined as
,
N=Ny+m—p, (11
....... 2, F, - o o £1.) [ PR Tt COU I R IS 2 PR . [P U S
where N, is the number of zeros 4o¢(k) taking their multiplicity into consideration.
O - o4 1 L 1 AP S DY - NI T S W NIV S A, [ S U S S O P T S o
stdiement 1 10 1 = 1 {point UTransrormatciorn) 1is proved Dy 4 4lrect SubsSTiturion or
P U S Y - JESPIE T (RO f‘ 2 2a o1 LEN_LQY L. walodano a4
the asymptotic forms of the relevant functio 1s into formulas (5)-{8) by taking into account
o e Lt L . SO S - 1\ o 15/ A - R PRET SR S U P - L
the continuity of the functions @D(x, ) and f\'/{x, A,) at the discontinuity points of
PR, PREPRENT R | " - 1 . r 1 fex_qa\ S TR B e = st PR PR I
the potential. For bit 1, £ 1 {5)-{8) can be obtained by a successive applica-
P T e oL +
tion of point tramnsfo i
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7P — 2%t cos? x — 2% COS 7X Sin nx )

g (x) =g, (x) . , : (14)
7 4 2x* cos?nx + 2qecosmx sin nx L
Figure 1 shows the potentials corresponding to « = 1/2. Formula {11) gives N = N, — 1.
1 N Tr - ot 11 e .c(l)f\ S O S Y < SR [ U N SSRGSV EE S [ P S
Lol we Sildil CIloose 1 \/\l/ 1l Liie 10 Ol 4 aisScrecte SpecuLiull Luncitiroll. LIlls gl\/db
% —x? + 2¢05 27x 4 Bsin2nx
Q(X):‘]n \ 2 N r VIPREN
L gy1t — acos2nx — 3sin2nx {(15)
AT . AT 1
1 - lVO Lo
ool
l'qol.
, PP
QqOCh (‘-z Uj()f—-—d)—i—el), —oo L x < a,
201G, 12 x* =2 g, | x — 1
0! -
g(x) 0 — ‘ — , a<L{x b, e
ZI%I'X"*th]olxﬂ;—‘x {16)

2q5ch=1 (21 g0 (x — 0) +8,), b < x < 0,
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(0, xp < x < o0,
e i A a iin P S U T e - e e . U { —_ z P W
The spectrum for this potential can be determined from the equation J,{z,) = 0 [5, 6], where
AR L2 >
oo
= — -1_.ax . e am = . _ 1 ‘i x - T CR— PRS- I
z, = pa”~'ef%0 is the area j‘]q,}(x)ld/\, V~——)— -+ ib/2a — i¢/a, and Jylz) is a first-order
—0C
T o Lo a L R S 1 S I T SN ST R S SR ST A
Bessel fTunction. We shall choose the initial values in the form
- I 4 H 4
)\1 = A —+ l./\//, W= b/2’ N =a,
. .
aQX== — X
. i {pig¥+isi2a ( 2 ) o (pla e%*
fi,) = —ilpia) € Ji2 (pfa €%%)
: ik ; X
(pja)'tioza gani® [y, (pla o)
PR - R -\~
1 —cos2z — 2zsin2z)~'. Where
R TS . I S I T T
cail be regardaed 45 1iiitlial puises
LoaQn 1)
i NSE (1.
n applications differs from
a ample, we can mention t h of the
I, 2 FPe 1N E. . T
dered in [6]) presented in [ £ In such
ximated by a piecewise-continuous p from
USRS Y W S TR [PURERT i A . .
lem (2) is known. The required spectrum and, hence,
as the e be obtained by joining the
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CREATION OF EXCITED LEPTONS IN COLLIDING ELECTRON—PCSITRON BEAMS
M. Hayashi, N. V. Samsonenko, and M. A. Rozas Teglio UDC 535.12;535.12.1
The generallzed model assuming the existence of internal substructures in in-
termediate (virtual) leptons is used to calculare the differential cross sec-
tion of the elect”O' i gitudinally polarized
and transversely po the formation of a
lepton—antilepton p It is shown that there
is a real possibili the internal substruc-
ture of particles ( 11) in colliding beams
with particle energ he model under consi-
deration are calcul
In view of the considerable progress made in the field of constructing high-energy
(especially colliding-beam) accelerators, it will scon become possible to carry out a more
precise verification of the standard model of electroweak interaction and to study its pos-
sible generalization based on an extension of Higgs' and lepton sectors of the theory, in-
troduction of right currents and currents of the second kind, association of the electro-
magnetic properties and mass to different types of neutrinos, introduction of anomalous par-
ticle interactions, etc. ’

The increased energy of particle beams in the proposed experiments on new-generation
accelerators will perhaps require the introduction of a new physical theory which may dif-
fer significantly from the standard SU{Z) x U{l) electroweak theory of Glashow, Weinberg,
and Salam [1-3] which has been confirmed experimentally at present. The most natural way
of leaving the framework of the standard model is to introduce an internal substructure
of weak gauge bosons wt, 2z°, and (or) the fundamental fermions, i.e., leptons and quarks.
Indeed, theoretical attempts to generalize the standard theory in this direction were made
earlier also [4-6] in order to explain the observed anomalies in the emission of [ﬁ, forme
during the annihilation of an ete” pair through an intermediate Z°-boson or a y-quantum.
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