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It is considered the transition radiation for the normal incidence of a charged particle on the boundary of plasma

medium in the conditions of anomalous skin effect, at the frequencies much less than plasma frequency. The problem

is solved in the assumption that electron scattering from the boundary is partially specular and partially diffusive.

The spectral density of the radiated energy is obtained for the cases of uniform particle motion and of the motion

with two running across the boundary.

PACS: 41.60.-m

1. INTRODUCTION

Whet a particle crosses the plasma boundary the
transition radiation arises. Its characteristics are
studied for different situations. In particular, the
problem was solved with account of spatial disper-
sion [1]. Also, the characteristics of the transition ra-
diation generated by the particle, which crosses the
boundary soon after collision, are studied [2]. With
aim to develop generators of transition radiation the
characteristics of radiation generated by modulated
beams are obtained [3], and experimental investiga-
tions of generation of wide-range transition radiation
with use of pulsed accelerators of direct action are
carried out [4]. Transition radiation as elementary
mechanism is the base of operation of some other de-
vices, in particular, monotron [5].

If plasma medium is metal at low temperature,
the radiation may be realized in the conditions of
anomalous skin effect. Its theory to the consider-
able extent was built in [6] and [7], where the re-
flection of an electromagnetic wave from the plasma
with sharp boundary is considered, and the scattering
of electrons from the boundary is characterized with
some proportion between electrons scattered specu-
larly and diffusely. This proportion depends on the
angle of electron incidence. In [8], the problem is
solved for an arbitrary such dependence, with use
of expansion into Neumann series. But considerable
amount of results, in particular, of exact ones, were
obtained in the assumption that the proportion is
constant. In particular, in such assumption the prob-
lem of normal wave incidence in maximum anomalous
skin effect conditions was solved [9] and the character-
istics of longitudinal field penetration into plasma in
the near conditions are determined [10]. Also, in [11],
the problem of normal incidence, in the assumption
that distribution function of the scattered electrons

is fixed up to the factor, which describes the type of
electron scattering from the boundary, is solved ex-
actly, and in [12], the explicit relationships for plasma
layer are obtained.

The main object of the present work is to ob-
tain the amplitude of radiation for normal particle
incidence on the locally isotropic plasma with the
sharp boundary at the frequencies much greater than
collision frequency, but much less than plasma fre-
quency, in presence of considerable spatial disper-
sion. In the next sections the construction of solving
is described. The method, in comparing with one of
[13] (where an oblique incidence of an electromagnetic
wave on plasma is considered), is somewhat changed,
and some designations are introduced in a different
way. In the section next to the last, the question of
efficiency of generation of wide-range radiation with
use of the pulsed accelerators of direct action is dis-
cussed.

2. INITIAL RELATIONSHIPS

Let a particle with charge Zpeg moves along OZ axis
with velocity Bopc€,, where €, is unit vector of OZ
axis, c¢ is the speed of light, ey is electron charge,
Bo € (—1,1), Bp#0, and the plasma medium is
in the half-space z > 0. Maxwell equations there
may be written in the form rotE + ¢~ 1(8/0t)H = 0,
rotH — ¢ 1(8/0t)E — Amc=(f + Jo) = 0, where
Jo = Zoeod(x)3(y)d(z — Boct)Boces, § = e [ d*TTF,
the perturbation, f = f(¢,7,t), of electron
distribution  function obeys  the  equation
(0/0t) f + 5(9/0F) f + (eo/m)E(9/07) fo +vf =0,

m is electron mass, v is collision frequency, the un-
perturbed electron distribution function fy is taken
for the isotropic Fermi distribution with zero tem-
perature, fo = 3ng(4mvs)™t at v <wvp, fo=0 at
v > v, vr is electron velocity at Fermi level, ng is
electron density. Electron flow from the boundary
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into plasma is characterizes by the part, p € (0,1), of
electrons scattered from the boundary specularly (the
rest is scattered diffusely) and obeys the boundary
condition f(v,) = pf(—v,) for v, >0 at z=0. It is
assumed that Fourier transformation with the factor
expliwc ! (ct — kyx — kyy — k»2)] and the integra-
tion over intervals t € (—o0, +00), z,y € (—00, +00),
€ (0,+400) is applied. Let us put

ax(n) = 3n~>{(2n) og[(1 +n)/(1 — )] — 1},
g-(n)=3{1—(2n) " (1-7°) x
xlog[(1 4 n)/(1 =)}/ (20,
Qa(k.) =1 — Qg (B(k? + k2)'/?),
Q-(ko) =1 -k — k2 — Qg (B(kT + k2)'/?),

Uy (k) =we kLB (k) + k. E.(E.)],
U, (k) =we kL E.(k,) — k.Ey (k)]
Oy(k,) =k (k) +
FQA (k) [Wa(K2) + pUa(—k.)], (1)
P (k )*MI( 2) +
FQr (k) [Vr(kz) — p¥r(—k.)]. (2)
Here k) = |ki|, k. :k‘xel.—kk’yey, & and &,
are unit vectors of the axes OX and OY,

E, is projection of Fourier component of elec-
tric field strength on the vector k 1 direc-
tion, B =vpwlc(w +iv)]"!, Q= wlw(w +iv)] 712,
We = (47re(2)n0/m)1/2, Iz(kz) = zO/(kz - k20)7
kzO = ﬂo_l, IzO = 47TSigIl(60)Z()60/w. The func-
tions Wy (k.) and ¥, (k.) (and the functions F, (k)
and FE,(k.)) should be analytical in the half-plane
Imk, < 0 and in the point k&, = —k,9. The func-
tions @, (k,) and P, (k) correspond to some linear
combinations of the left hand sides of Maxwell equa-
tions written above, and they should be analytical in
the half-plane Imk, > 0 and in the point k, = k.g,
in connection with validity of the equations in the
half-space z > 0. The functions ¥y (k) and ¥, (k)
should be bounded in the half-plane Imk, < 0, and
also, the equalities W(+ik ) =0 for the function
U(k,) =kiWUr(k,) — k.U, (k.) should be held. With
the method similar to one used in [6], [14], and [15]
for the problem of wave incidence on the medium,
each of the equalities, (1) or (2), together with the
requirements of analyticity, is reduced to Riemann-
Hilbert boundary problem for the pair of functions,
{(I))\,T(kz)a \II)\,T(_kz)} and {(I))\,'r(_kz); \Ij)\,'r(kz)}v
analytical in the different half-planes. For the bound-
ary (at z — 0+) values of relevant field components,
E.(2), E.(2), and H »(z) (the unit vector of ¢ di-
rection is €, = [€., k. /k1]), which were obtained
with integration only with respect to t, x and y, and
with the factor expliwc™!(ct — kyz — kyy)], one has
the equalities E, (0+) = iWy(c0), £, (0) = —i¥,(c0),
and  H,(0) = lim, o {—iu[W, (u) — U, (c0)]} (the
letter u, and the letter w below, sometimes is used
instead of k. as arguments of functions; the values
of E.(04+) and FE,(0—) for p#1 may be different,
in connection with existence of infinitely thin charge
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layer varying with time at the sharp plasma boundary
[16]). Let us denote A = (£Q)%/2. It is assumed, that
|Bo] ~ 1, vp < ¢, and the frequency is considered, for
which v < w, |A| > 1 (so, skin effect is close to max-
imum anomalous), moreover, the collision frequency
v is considered as infinitesimal, and its positive-
ness is used only for ascertaining the rules of path
tracing around singularities in the complex plane.
Also, it is assumed, that k; € (0,1). The waves
with k) > 1 are not emitted into the free half-space
z < 0, as they decreases there exponentially with
z — —oo. The functions @) (k,) have the branch-
ing points +¢, where ¢ = (872 — k)2, Imq — 0+
with » — 0+4. Let the functions Q;\F’T(kz) are ana-
lytical in the half-plane Imk, > 0 and near the point
q, and the equalities Qj\rﬁ(kz) ;‘F’T(—kz) =Qx-(k:),
QF (00) =1, and lim, 0 [QF (u)/u] = 1 take place,
and let QX _(k.) = QF ,(k.)/Q% ,(—k.). If the cut T
in the half-plane Imk, > 0 from the point ¢ to infin-
ity is made then analytical extension of the functions
Q. (k) with different path tracing around the point
q gives the different values of the functions, so that
for the values at the different cut sides the equalities

QA,T(kz(l - ZO)) - Q)\,T(kz(l + ZO)) =

= —02A, (B + K22
with Ax(n) = =3win=3, A, (n) =3mi(n=3 —n~1)/2
take place. Denoting X - (k;) = U (—k,) IT(kZ),

Y (kz) :¢A77(kz)/Qj’T(kz), one comes to the
equations,
:Y)\(_kz) +kzlz( )/Q)\( k ) (3)
Xr(kz) —pQ7 (k) Xr(—ks) =
= Y-r(*kz) 7kLIz(7kz)/Q;L(7 z)a (4)

and to the requirements of analyticity of the functions
X r(k;) and Yy ,(k,) in the half-plane Imk, > 0 and
in the points ¢ and k.o, and also, the limiting val-
ues of the quantities X, (k,), Ya(k,), X, (k.)/k., and
Y. (k.)/k, at k, — +ioco should be bounded.

3. THE EQUATIONS FOR
LONGITUDINAL FIELD

From the equation (3), representing some terms as
sums of the functions analytical in the different half-
planes, Imk, > 0 and Imk, < 0, and transforming the
equation in such a way that each its side is analytical
in one of the half-planes and tends there to zero with
k, — oo, for Imk, > 0 one can get the equality

X)\(kz) - IZOkZO[(kZ + kzO))QI(kzO)]_l +
+(27Ti)71p/dw(w — k)7t

<[QX (w) Xa(—w) — Xx(00)] = Xx(00) =0.  (5)
The path of integration in (5) is symmetrical with
respect to zero, goes near the real axis in its positive
direction, and the points k., k.o, and ¢ are to be to
left of the path. Replacing w with —w and moving
the path to the cut ', one can get the equation
Xo(k2) — Lokzo[(kx + k20))QY (k20)] 7! =

= X)\(00) — pRy[ks, w; Xa(w)],  (6)



in which an action of the operator K on a function
f(w) is defined with the equalities

f?)\ﬂ—[u, w; f(w)] =
_ /F dw(u+w) " K - (w) f(w),

Ky (w) = (2mi) ' P[QF - (w)] 2 x
XAy 7 (B(w? + E2)1/?)

(the designations with index 7 are used below). Sim-
ple manipulations give the equation

Xa(k2) [k + Lol (ks + k20))QF (ko)) ™' =
= X (0)/k: + pKi[kz, w; Xa(w) /w],  (7)
solution of which may be given as linear combination,
Xa(kz) = XA(0) X} (k) — Lo[QF (kz0)] ' X5 (k2), of
the solutions of two equations,
X{(ka) ks — k2 = pKa ks, w; X5 (w) fw],
X;(kz)/kz - (kz + kz0)71 =
= pEi[kz, w; X5 (w) /w]. (9)
From the integral equations (8) and (9), the values of
X1“(k) at I may be found, and then these equations
may be used as explicit formulae for X|“(k.) in all

complex plane of k., except of the cut, symmetrical
to I' with respect to zero.

(8)

4. THE EQUATIONS FOR TRANSVERSE
FIELD

For the known E, (0) and I;TW(O), the solution of (4)
may be given with the linear combination,
Xr(ks) = —iX (p; k) Hy (0) +
+1.0ky [Qi(kzo)]_le(kZ)
+lik X (—ps k2) — ¢ Ve X (p k)| EL(0).
Here U,y =ic; Hlimy, oo [uX (—p;u) — QF (u)],
¢, = exp(—in/6)A/B, X(k,) and X (£p;k,) are the
solutions of the functional equations
X‘f(kz) - pQ;f (kz)X‘f(_kz> =
= Y7 (—k) + (k2 + ko)™
and X (&p;k.) F pQ (k2) X (£p; —k.) = Y (£p; —k.)
with the requirements of analyticity of the functions
Xe(k,), Ye(k,), X(&p;k,), and Y(£p;k.) in the
half-plane Imk, > 0 and in the points ¢ and k.o, and
the requirements X¢(k,) — 0 and X (£p; k.) — 1 for
k., — +ioco. The way similar to one used in deducing
of the equations (6) and (7) leads to the equations
X5(kz) = (ks + Koo)' = pl?‘r[k’z’w5 X7 (w)],
X(p; kz) -1= p]?‘r[kz, ws X<p; w)],
X(_p; kz)/kz - X(_P§ 0)/kz =
= pEo [k, w; X (—pyw)/w]. (11)
If 1/8 < |w| < A/B then K, (w) ~ 1/, so, the ker-
nels in the equations for the following six func-
tions, X¢(u/B), u 'X(pyic,/u), uw1X(—p;u/B),
u 1 X¢(ic, Ju), X(p;u/B), and X(—p;ic,/u), as
the functions of u, for 1 < |w| <« A are close to
p/[m(u+ w)]. The possibility to construct the so-
lution of the equation with the kernel p/[m(u + w)]

(10)

explicitly makes it possible to use the method of
semi-inversion. Let us denote x = 7~ tarcsin(p) and
consider the equation

X(u) = f(u) +

+ sin(7k) dwr(u + w)] "1 X (w). (12)
Replacing u and w with exp(u) and exp(w), one
transforms it to the integral equation on the inter-
val (0,00) with the kernel dependent on the differ-
ence u — w. Solving such equation with Wiener-Hopf
method, one gets the equality

X(u) = f(u) + / Vi (u, w) fw),

in which

o0

(13)

Vie(u,w) = 7~ (uw) " ?tan(rk) x
x {sinh[In(u/w)(1/2 + )] /sinh[In(u/w)]+
+7T_1tan(7m)zoo (=)™t tx

m,n=1

XAn,mAn,n(UH,m + Uf{,n)_l X

X exp(—0wmInu — o, Inw)l},
Opn =n—1/2+ (=1)"k, Mg, = Ay (104 .0),
An(s) = [1 —sin(mk)]*? x

0 . .
XHn:l[(l —i8/0kn) /(1 —is/oon)]-
The difference between the kernels of the equa-
tions for the mentioned six functions and the kernel
p/lm(u+w)] for 1 < |w| <« A depends on w and u
approximately as (u +w) tw™l. If after the limit
transition {A — oo, S — 0} one considers the in-
tegral with this difference as the known function
(although it contains the unknown function) and in-
cludes it into the function f(u) in the equation of the
type (12) then the equality (13) becomes the integral
equation, the kernel of which sufficiently quickly de-
creases with the unbounded increase of variables, and
such equation with simple change of variables may
be transformed to the integral equation with the
bounded kernel on the bounded interval. The func-
tions X¢(u/B), u=t X (p;ic, /u), and u=* X (—p;u/B)
at 1 < |u] < A depend on u approximately as u"~1.
In the equations for the functions u=!X¢(ic,/u),
X(p;u/B), and X(—p;ic,/u), at 1 < |u] < A free
terms are relatively small, and the solutions of these
equations are close to ones of relevant homogeneous
equations, which depend on u at 1 < |u] < A ap-
proximately as ™", in connection with the equal-

ity a !sin(mk) [ dw(u+ w) T P_g(w) = Py (u),
where P is Legendre function. After solv-
ing of relevant equations, the estimations

of X(—p;u/B)/X(=p;0) and X(—pjic-/u) at
u = (ifc,)'/? give a possibility to calculate the
value of F, = X(—p;0)[Aexp(in/3)]". In connec-
tion with the equality X(—p;0)X(p;0) =1 (de-
duced briefly in the next paragraph), the equality
X(—p;0)/X (p;0) = F2[Aexp(ir/3)] 72" is held.

The equality X(—p;0)X(p;0) =1 may be ob-
tained from the equalities (10) and (11), which
have the same kernel, Ky(u,w) = pK,(w)/(u+ w),
and the same resolvent R(u,w;p) defined with
the equalities R(u,w;p) = > " ([Ky(u,w)p"] and
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K1 (u,w) = [ dw Ko(u,w') Ky (w',w) [17]. Writ-
ing the solutions through the resolvent, for the val-
ues of X (p;0) and X (—p;o00)/X(—p;0), with use of
the equality K, (u)R(u,w;p) = K, (w)R(w,u;p), one
can get the equality X (p;0) = X (—p;00)/X (—p;0)
and take into account the condition X (—p;o0) = 1.

As really the type of the electron scattering from
the boundary depends on electron incidence angle
[8], the question arises how does this type influ-
ences on the degrees in the dependences u*~' and
u”". Let the dependence p(d), where ¢ is the an-
gle between normal and electron motion direction,
is analytical function in the interval ¥ € (0,7/2),
and for a sufficiently small positive a the equality
limy_, /2 {[p(¥) — p(7/2)](cos )~} = 0 takes place.
Then in the solving construction through relevant in-
tegral equations the nonzero p(¥) — p(w/2) leads to
the integrals, which may be transformed to ones with
the bounded kernels on the bounded intervals. As a
result, the value of k in the mentioned degrees has to
correspond to the value of p(7/2).

5. THE RADIATION AMPLITUDE

Let us put
Fy = 7" lim (0/0u)log[ X3 () /@5 ()]

Fr = 571 1im (0/0u)log] X (~ps)/Q7F (u)].
At {1, A> 1}, the values of F,, F, F:,
and U,q are close to real numbers (dependent on
p). In the paper [9], in fact, the relationship
U, ~ (72/48)Y/0[sin(/2)/sin(a/3)]?> is obtained,
where o = arccos(p). The numerical solving of rele-
vant integral equations by the way described above
shows that the dependences of the quantities Fy,
Fy(1—p), and F,(1 — p)'/? on p, accurate to within
1% are close to linear ones, with the values close to 1,
0.714, and 0.277 at p =0 and to 0.85, 1.34, and 0.6
at p = 1. Limitedness of the quantities F)\(1 — p) and
F,(1 —p)'/? near p = 1 is connected with the analyt-
icity of the function V,;(u, w) as the function of x near
the point K = 1/2 and with the possibility to expand
the resolvent of the symmetrical continuous bounded
kernel of the integral equation on the bounded in-
terval into the series in terms of eigenfunctions with
coefficients, which contain in the denominators the
differences between the factor at integral and relevant
eigenvalue of this factor [17].

If |k,] <1 then with use of the conditions
U(+ik ) = 0 one gets

CEEJ_ (O) — }LP(O)%BEIZO7 (14)

where Cp =ic; V1 + Bk (Fy — Fr)X2(—p; 0),
Bg = Q7 'k, (F\ — F;)X(—p;0). The consider-
ation of field in the half-space z < 0, for the given
current, jo = Zoeod(x)0(y)o(z — Poct) Boces, gives

E(0) +w,Hy(0) =ik (w, — k.0) " Lo,  (15)
where w, = (1 —k2)Y/2.  For the boundary val-
ues, ﬁ;(O—), EZ(O—), and E7(0—), of relevant
field components of the wave with wave num-
ber k, = —w, emitted into the half-space z <0,

106

one has ﬁ;(~0—) = Iflw(O)N—i— ik (k%) — wg)_llzo,
Ei(oi) = *wzH;;(O*)v E;(Of) = *leZ;(O*)v
and the emitted energy may be given with

the integral fgodwfg/zd%ﬂ sin W (w, 0), where
the angle 6 is connected with k; through
the equality %k, =sinf, and the function

W (w,0) = (2rr)~*c™tw?cos? 9|ﬁ;(0—)\2 gives the
spectral density of the radiation into a solid angle.
From (14) and (15) one can find the boundary values,
E,(0) and IA{T@(O), and then get the value of X, (0)
and the functions Xy ;(k.), U ,(k.), and E ,(k,),
through which the field in plasma is described.
One can obtain the relationships |E | (0)| < |H,(0)],
Ho(0)mike [ (w, — ka)] " Lo, EL(0)~H,(0)/C,
and Cg=ic, V1. So, the amplitude of the transition
radiation in the given frequency range is close to
one, corresponding to the case of ideally conducting
medium in the half-space z > 0. The difference of the
medium from ideally conducting one leads to change
of the emitted wave amplitude on relatively small
amount, and this change may be estimated with use
of nonzero surface impedance, as it was made in
[1]. The second summand in the definition of Cg
is relatively small, and it corresponds to the small
contribution into impedance from the existence of
the component normal to the boundary in the field
created at the boundary by the particle motion in
the half-space z < 0 (such summand also appears
with solving of the problem of oblique incidence of
electromagnetic wave on plasma medium [13], and it
is absent in the case of normal incidence). The right
hand side of (14) deals with the field created with
the particle motion in the half-space z > 0.

If w < w, then impedance is small, and the spec-
tral density of the emitted energy is nearly indepen-
dent on w. But if w > w. then the spectral density
is quickly decreases with frequency increase, and the
radiated energy is the bounded quantity.

6. THE RADIATION BY THE MOTION
WITH SHORT-TERM GOING OUT FROM
THE MEDIUM

The difference of the given medium from the ideally
conducting one may to have a considerable influence
on the radiation amplitude in the case when the field
created at the boundary in connection with the par-
ticle motion in the half-space z < 0 is small. As an
example of such situation, it may be considered the
case when a particle moving along OZ-axis goes out of
the medium at t = —tg, where ty > 0, and at t = 0 it
changes the motion direction with opposite one with-
out change of the absolute value of velocity, due to
elastic collision. In this case, the consideration of the
field in the half-space z < 0 gives the equalities
~ EL(O) +~wzH<p(0) = *iéIfLQIZQ(wzlal
HE(0—) = Hy(0) = 2w, (Bow; —1)]7 x
X [sin(wtoBow,) — Bow, sin(wto)]Bok1 L0,
where By > 0 is assumed, and
Iz2(kz) = QIZOBO(]‘ - 531@)71 X
x [cos(wtp) — exp(iwtoBok,) + iBok.sin(wty)].



For the field in the half-space z > 0, taking the lin-
ear combination, with the coefficients F exp(Fiwty),
of the solutions of the problems, in which the par-
ticle with velocity FSpc crosses the plane z =0 at
t =0, one can get in the right hand side of (14) the
additional factor 2isin(wtg).

If wtp<1 and 7/2—60> B/A then for the
solution, which may be obtained from the ap-
proximate equations CrE | (0) — H,(0)~2iwtoBrl.o
and E(0) + wszcp(O)%ikJﬁo(wto)zlzo, one has
|HL(0-)/Hy(0) — 1|1, If BPAT 2 r<wly<l
then the main contribution to radiation gives
the particle motion in the half-space z <0 and
the relationships H;(O—)%iklﬁowz_l(wto)glzo and
|E,(0)/H,(0)|<1 are held. But if wty<33A=5/2-#
then the main part of transition radiation is gen-
erated due to the particle motion in the half-

space z >0, and there are held the relationships
E|(0)/H,(0)~ — w, and

H7(0—)~2iexp[—im(k +1)/3] x
XBEAT2 R (Fy — Fr)Fo(Uw,) twto L.

7. EFFICIENCY OF ENERGY
TRANSFORMATION

If the particle transits from the free half-space into
the plasma then before the transition the particle is
attracted to the plasma medium polarized by the par-
ticle (in the case of ideally-conducting medium the
attraction corresponds to interaction with mirror im-
age having opposite sign of charge). So, for such
motion direction, the transition radiation is accom-
panied with particle acceleration and increase of its
kinetic energy, and the energy source for the acceler-
ation and radiation is the potential energy of inter-
action of the free particle with the plasma medium
polarized by it (and in the case of ideally conduct-
ing medium the radiated energy is formally infinite).
But to become free the particle has to come out of
some medium or accelerator. Such going out is also
accompanied with transition radiation, and the parti-
cle decelerates, attracts to the medium polarized by
it and gives its kinetic energy to increase of poten-
tial energy and to the generation of radiation. For
equal velocities of transition through the boundary
the radiation amplitudes in the cases of going in and
going out at low frequencies (when w < we) are ap-
proximately equal. But the efficiency of energy trans-
formation may be considerable in the case when the
particle losses the considerable part of its kinetic en-
ergy during deceleration and this energy goes mainly
on radiation. If the particle bunch goes out of acceler-
ator exit device ended with antenna then for consid-
erable bunch deceleration during its interaction with
its, conditionally saying, mirror image in antenna the
charge of the bunch has to be considerably large (and
for such charge, in particular, the force, pushing the
bunch apart, is greater than the force, decelerating
the bunch). To be the bunch comparatively compact
during its going out of the pulsed direct action accel-
erator (for generation of wide-range radiation) it is

necessary the accelerating field sufficiently homoge-
neous with respect to the bunch dimension, and for
its forming the electrode dimension has to be greater
than the bunch dimension, and the field strength has
to be greater than one pushing the bunch apart, and
so, the charge at the electrode has to be greater than
the bunch charge. In such a case, the radiation gener-
ated during the quick displacement of such charge to
the electrode is considerably more powerful and not
lesser wide-range than one generated during deceler-
ation of the accelerated bunch in the antenna region.

So, using only the charge displacement in the con-
ductors, which assemble the power supply system of
the pulsed direct action accelerator, without beam
in vacuum, it may be generated much more powerful
wide-range radiation than one, which may be gener-
ated by beam with antenna.

8. CONCLUSIONS

So, it is presented the solving construction of the
problem of transition radiation for the case of nor-
mal incidence of the particle on the locally isotropic
plasma with the sharp boundary and the mixed type
of electron scattering from it at the frequencies much
greater than collision frequency, but much less than
plasma frequency. When the particle motion is uni-
form, the radiation amplitude is close to one, which
may be obtained in the case of crossing the bound-
ary of ideally conducting medium. But if the particle
goes out of the medium on the short time then the
difference of the medium from ideally conducting one
may lead to considerable difference in the radiation
amplitude.
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B/INAHUNE CKUIH-92®PPEKTA HA ITEPEXOJHOE NM3JIYYEHUE
| B. H. Mupownuyenxo |, B. H. Ocmpoywxo

PaccmoTrpeHo nepexoHoe M3sIydeHne s HOPMAJIBHOTO TAJIEHNsT 3aPSAKeHHON YacTUIhI HA TPAHUILY TIa3-
MEHHOH Cpesibl B YCJIOBHAX AHOMAJbHOrO CKUH-3¢deKTa, Ha 9acToTax, 3HAYUTEJIbHO MEHBIINX, YeM I1J1a3-
MeHHasl. 3ajava perieHa B IIPE/IIOJIOKEHNH, YTO OTParKeHUe 3JIEKTPOHOB OT I'DAHUIIB! SIBJISETCS YaCTHIHO
3epkaIbubiM, YacTuaao nuddy3usiM. [lomydena crmekTpaabHas NIOTHOCTH W3IYyYEHHON SHEPTHU [T CIIy-
JaeB PABHOMEDPHOTO JIBUZKEHNS YaCTHUIBI U JBUKEHNA C JBYKPATHBIM IepecedeHneM TDAaHUIIbI.

BIIJINB CKIH-E®EKTY HA INIEPEXIJIHE BUIIPOMIHIOBAHHA
B. I. Mipowrusenxo |, B. M. Ocmpoywixo

PosrngauayTo nepexigne BUTPOMIHIOBAHHS A1 HOPMAJTLHOTO M TIHHS 3aPs/IPKeHOl YJACTHHKHA Ha, MKy TLIa3-
MOBOTO CepeJIOBUINA B YMOBAX aHOMAJBHOIO CKiH-eMeKTy, Ha 4YacToTaxX, 3HAYHO MEHIIUX Bij IJIa3MOBOI.
Samady po3B’s3aHO B MPUITYIIEHH], O BiIOWTTS €EKTPOHIB Bifi MEXKi € 9aCTKOBO J3€PKAIBHUM, YACTKOBO
audyzauM. OTPUMAHO CIEKTPAIbHY TYCTHHY BUIIPOMIHEHOI eHepril Ajisd BUMAJKIB PIBHOMIPHOTO PyXy dac-
TUHKHU Ta PyXy 3 ABOPA30BUM IIEPETHHAHHAM MEXKI.
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