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The process of transient radiation of magnetic moment at the strong change of dielectric constant in time is considered. The formulae
for eigen field and radiation field are obtained. It is established, that with the increase of energy the contribute of magnetic transient radiation
with comparison of charge one increases essentially. In the case of magnetic medium at the strong change of physical properties isotropic

radiation appears.

The transient radiation, appearing at the intersection of
the boundary section of two mediums by the charge, firstly
was considered by Ginzburg and Frank [1]. In our previous
works the transient radiation of the magnetic moment on the
strong boundary section of two mediums [2], and also the
transient radiation of the magnetic moment on the scoured
boundary of section of mediums, in a particular, the transient
radiation in the plane-layered medium [3-6] were
investigated.

One of the reason of the appearance of the transient
radiation at the constant velocity of the source is the change
of the physical properties of the medium in time. In the given
task the transient radiation, appearing in the medium,
physical properties of which strong change in time, is
considered. The sharpness criterion of medium properties
change is defined by the condition, when the time length of
the change is much less, than time of the radiation forming. It
is considered, that in the time moment t=0, the dielectric and
magnetic constants change by the jump from the values &
and g4 till the values &, and 4, correspondingly.

On the base of Maxwell equations the differential
equations for field vectors have been obtained:
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Here the current density and charge density, created
constantly by the moving magnetic moment are defined by
the formulae
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where M(r,t)=ms(r —ot) and P(rt)= [ m]ﬁ(r - ot)
are vectors of electric and magnetic polarization.

The considered task is completely homogeneous by the
space that is why all values need to decomposition in Fourier
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In the equations (5) and (6) the Fourier-images of current
density and charge density are correspondingly equal to:
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integral on the space components. Moreover, we have
Fourier-images of equations (1) and (2):
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The equations (5) and (6) are nonhomogeneous common
differential equations, the common solutions of which are
presented in the sum form of the private solution of

Lz(t) [mK]eXp(—lkUt) (7)  nonhomogeneous equation (eigen field) and common
solution of homogeneous equation (radiation field):
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In these formulae the s index corresponds to the eigen !
field, and r index corresponds to radiation field. In the B:W(0)=B*?(0)+B"@(0 13
formulae (11), (12) the complex coefficients b, and b. "(0)=B:20)+ B7(0), (13
describe the amplitudes of two waves, propagating in the
opposite directions - on K and against kK correspondingly. £E(0)=¢, [E§(2)(o)+ E‘[(2)(0)] (14)
At t<0, the radiation field is absent and at t >0 the two X X X
waves appear immediately. The amplitudes of the radiation from which we obtain:
field are defined from the condition of the linking of the '
solutions: |
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From the condition of the field corporeality we have:

b: (K, 2)=b.(K.B) . (16)
Moreover, the formulae (15) it is followed, that
b,(-K~B)=b,(K,3) . 17).

From the formulae (15) it is followed, that module is
‘bJ > ‘b_‘ at any source velocity, and in the ultrarelativistic

case it is |b,[>>b_|. It is need to note specially, that in the

rest state of the magnetic moment at the strong change of the
physical properties of magnetic medium

bi(R,o)z%io,

that proves about the fact, that radiation takes place that
can’t be said about rest charge, amplitudes of radiation field

of which is such case a,(K,0)=0, i.e. the radiation doesn’t

take place. This effect is interest by the fact that the rest
particle is the nonstationary medium, having magnetic
moment, then because of the magnetic moment the transient
radiation will be exactly, that has the real value for fixation of
particles. For the nonmagnetic medium (wu==1) the
amplitudes of transient radiation, charge and magnetic
moment are proportional to the jump of the dielectric

constant, |s; —&,|, i.e. the more bigger the jump of the

dielectric constant, the more stronger the radiation is. For the
nonmagnetic medium the ratio of module quadrate is equal
to:
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The dependence of the ratio (18) on the energy at the
fixed angle @ is given on the fig.1. As it is seen from the

. 2 2 . . .
plots, the ratio \bJ /‘bﬁ‘ strongly increase with the increase

of energy, that shows, that the main pert of the radiation
energy is on the radiation part forward.
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Fig.1. The energy distribution of the ratio of quadrate module

amplitudes. Here curve 1 corresponds to the value 6=15°,
but curve 2 corresponds to the value 6=5°.

The plot of the dependence of the ratio (18) on the angle &
at the fixed energy value is given on the fig.2. From the fig.2
it is seen, that in the region of small angles the forward
radiation becomes stronger, i.e. the radiation is along the
source velocity.



THE TRANSIENT RADIATION OF THE MAGNETIC MOMENT IN THE NON-STATIONARY MEDIUM

2y |h_‘2

X

10

10°F

10°F

10'F

107

30 a5 60 75 90 @

Fig.2. The angular distribution of the ratio of quadrate module
amplitudes. Here curve 1corresponds to the value =10,
but curve 2 corresponds to the value y=25.
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and my is the electron magnetic moment in the eigen
reference system.
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Fig.3. The energy dependence of the ratio of quadrate of module
intensities of transient radiation of magnetic moment and
charge. Here curve 1 corresponds to the value 6=5°., but
curve 2 corresponds to the value &=15°., curve 3
corresponds to the value 6=30°.

The plot of the dependence of the ratio (19) on the y
energy at the fixed values of angle @ is given on the fig.3.
From the figure it is seen, that at small angles and velocity
increase, this ratio strongly decreases. This is connected with
the fact, that charge transient radiation with the velocity
increase more increases, than transient radiation of the
magnetic moment. At the transition to the big angles (6=15°,
30°) with y energy increase, to ratio (19) increases, i.e.
deposit of the magnetic transient radiation becomes more
significant, than charge one.
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In the work the influence of the electron magnetic
moment on its transient radiation is also considered. The
expression for the ratio of the intensity module quadrate of
the transient forward radiation of the magnetic moment and

charge:
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Fig.4. The angular dependence of quadrate of the module of
intensities of transient radiation of magnetic moment and
charge. Here curve 1 corresponds to the value y=25, but
curve 2 corresponds to the value y=40.

The angular distribution of the ratio (19) at the fixed
values of y energy is represented on the fig.4. As it is seen
from the plots, the deposit of the magnetic transient radiation
significantly increases with the angle increase, so for example
at the angle 6=45° (y=40) and 6=60°(=25) the charge and
magnetic transient radiation become almost equal. The
energy of the radiated transient photon is chosen by

g, = 0,1yMc?, where Mc?=0.51MeV is electron rest energy

at the construction of the curves on the figures 3 and 4.
These results can be applied in the one of the important
tasks of the modern physics of high energies.
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MAQNIT MOMENTININ QEYRI-STASIONAR MUHITD® KEGID SUALANMASI

Dielektrik nufuzlugun zamana gore kaskin deyismasinde magnit momentinin kegid stalanmasina baxiimisdir. Maxsusi ve
stalanma sahaleri Ggun ifadsler alinmigdir. Muayyan edilmisdir ki, enerjinin artmasi ile maqgnit kegid stialanmasinin payi yik
stialanmasina nisbaten kifayat gqadar artir. Magnit muhitler Uglin fiziki xassalerin kaskin deyismasinds izotrop siialanma bas
verir.

HN.M. AdyTaabiooB, M.b. Acagosa, U.I'. Ixxadapos

HEPEXO/THOE U3JITYYEHUE MATHUTHOI'O MOMEHTA B HECTAIITMOHAPHOWM CPEJIE

PaCCMOTpeH nponece nepexoqHoro U3JIyueHUuss MarHuTHOTrO MOMEHTA IIPpU PE3KOM HU3MCHCHUHN ,HI/I3IIeKTpI/I'leCKOﬁ MNPOHUIIACMOCTU BO
BPEMCHHU. HOHy‘{eHBI q)OpMy.HI)I JUIs COOCTBEHHOI'O TIOJISI U TIOJISt H3JIYyUCHUS. YCTaHOBHeHO, YTO C POCTOM SHEPIrvMu BKJIAJA MAarHuTHOTO
MEPEXOAHOI0 U3JIIYUYCHUS OTHOCUTEIIBHO 3apsA0BOr0 3HAYUTEJIBHO YBECIMYUBACTCA. B ciy4dac MarHUTHOM Cp€abl NpU PE3KOM HU3MEHCHUU
(1)PI3PI‘-I€CKI/IX CBOWCTB BO3HUKAET H30TPOITHOC U3TYUCHUE.
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