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Abset ﬁ a ¢t

It ie shown that the particles with different apin projec-
tlons on the direction of-ﬁ_magnatiu field are spatimslly separ-
ated when the e;actruna with energy of up to hundreds of Geﬁ
ere passing through a megagauss magmetic field.




In the present paper we want to draw attention to the pos-
gibility of o‘btaining the polarined electrons at ultrahigh en-
ergies with the use of strong magnetic field, The effect bacmen
already noticeable when _X:— 0,05 (a parameter X= HOE; H is
the magnetic field, H"‘ e= 4.41'10130e. £ is the energy of an
electron, M is ite mases). At the electiron energy - & = 250 GeV
(secondary beams of accelerators FNAL, GERN II) the magnetic fi-
eld H ~ 4 MG is necessary to ub‘tnin ‘X-—-—O 05, At prement, me-
gagause fields of that kind in small volumeém and for a short -
me (not shorter than transit-time of partieles) are ubt__uined by
the explosive means, Similar devices - magnetic converters - ha-
ve been thoroughly discussed (see, for example /1/). The method
under consideration essentially broadens the puﬁsi‘b‘ilities of
magnetic converters since both photomns (whose maximum of the
spectral distribution for K<L 1 1lies at wo~ E‘X] and secon-
dary alec:'!?ranu can be used in these converiers, what is of im-
portance, especially if one takea into account the complexity
of producing the electrons at ultrahigh energies.

The electron distribution function S.E' (¢&, i'} with resp-
ect to the deviation angle ‘Y in a megnetic field and the en-
ergy & &t the depth ‘L": ig determined by the kinetic equa-
tion. We shall be interested in the distribution with respect
to the angle \{f depending on the polarization of an electron C}
(the direction of & magnetic field iu the axie of the spin quan-
tization, &E&H.—; +1). As in the paper /2/ by the present auth-
ors, let ua find the distribution moments, making use of the
probabilities of the proceass with the spin terms (mee raf.f.'i}')




and confining ocurselves to the lowest order in )( in which the
phenomenon reveals. In this approximation we neglect the spin-

flip transitions what means, in particular, that the number ﬂq,nf'

particles heving an appropriate projection &  is conserved.
Let ums define
n_ K
e (v.8,t) 0 s

u(¢:h}x’)5 N dpde (1)

The first two terms of the expansion f-i!(é;fﬂ;*‘i') in powers uf_)(

u(&; “;f/’=uw£/%“ﬂ“f/ =X u(£)(¢‘,H,K/+.., (2)
satisfy the system of equations
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where Z = f : Tl fd’migi the cluaic-i intensit;ur of the rndia—

tion, &, ie the initial emergy ( }("_}_’{50)); ﬁ" 60 4c:+ T35

In what follows we shall need the expraasiuna for the mean

?alue Y 2N <LP> H/#} £,0); the dispersion of a distribution over W
é] (.,pé <-.p/‘sﬂ and of the mean energy(&}

(\PJ) ,85(242)[ 2% 8 (@+£}Z z) _/
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(&)= _[f**ﬁ&ﬁf ¥ QCEJ/ & u(%;0,4) (4)

where 4:&1(@-&') . From the formula (4) it is seen thet the par-
ticles, having different projections :f}" ﬂ;e*viaté at diffevent

angles, namely:

2~ _=IPK[egi-a]=0¢

and the distribution width given by tﬁa aquatiuh (4) does not
depend on the value 2? +» This means that the particles with =a
different polarization are spatially separated.

Ffﬂm the known moments of the distribution one cam, in prin-
ciple, reconstruct the distribution function. However, we have,
in fact, only a few firast terms of the expansion of the diutriﬁu—
tion momente in powerq.ofxgx; « In such a situation the problem
of reconatruction of the distribution functioen provea to be suf-
ficiently "delicate" and the analysis of the kinetic equatione
is required; the authors are going to discuss this question elae-
where. For simple estimations we make use hers of the Caussian

distribution funetion of the same type &8s in f2/:

1 : (P-2 2 y’-ﬁ‘)
i — Hi ex[}ﬂ L J? Pk
: ; VErA? f:..’ﬂ'?" .

where 2500=<LF}++<13}_?§+=—,:LP;__*£, atc. Then the degree of the beam

polarization for particlee deviating at the angle larger than ©¢

ie glven by the expression




Jote [e-(4) = o+ (¢)f
§ = : (7)
Tote [o_ (@) + e+ (O]

In partianiur. for ol = Py we get

_ § 2
§== V_f"_ jo{ga—zaqo(‘()) (8)

where

P . )6 (1+23)-2
Lo =1.3VX, (2, :F(z):(z Uz(;z}- (9)

V24*

5-(3) im the smooth function, in the maximum when Zyy, = T.6,
£ =o0,52; and $(0,5) = 0.31, (1) =0.39, F(2) = 0,46.
Note that the energy of a particle at the depth F (see (4))

For _)f- 0,1 ( ‘X = 0,05) we have from (8) the degree of po-
larization & - 0,18 ( € = 0,13) when Z= 1 and 2= 0,21
( § - ﬂ.155-_;han = = 2. ‘A relatively small  degree of pola-
riinfian is due to the fact that the electron distribution with
a‘- 1 and g’- - 1 are greatly overlapped and when of= ‘Y, all the
secondary perticles are actually used. To ebtain the beam of par-
ticles with o 1&Ffer polarisation it is necessary to select the
jlrtiulu whose deviation angle mignificantly differs from ‘P, .
For inmtance, for =P, +F+/EA= ols we have 3= 0,43 (£ =
= 0,31) when .-;_Z. 1, and- §‘- 0,49 ( f' = 0,37) when Z = 2; in

this case, 11% (12%) of particles deviate at the angle larger
than ¢, when Z =1 and = = 2. -Eumov&r,--witﬁ such a selec-
tion the collinearity requirements for the 'initial particle mo-
menta become less stringent and the formation of a beam of so-
condary particles is simplified (in the above examples the dif-
ference of the angles c'-(f*ﬁ;,.ﬂﬂﬂ-}}. Note that if Z = 1 the
path length in a magnetic field is about 1.6 cm when & = 250 GeV
and X = 0,05. |

Above we have restricted ourselvea to the first order of
the expansion in powera of X . It im 1nta:_-ut'1ng‘ to lmow -ha-t_
changes will occur when teking into account the folinwing terms

of the expansion, In the order X 2 the radiative polarization

mechanism will begin to work;due to this mechanism the degree of

polarization of the beam as a whole at the chosen values of _)C
and Z turns out to be mignificant, attaining ~ 0,1. So, it
ig seen that it is desirable to consider the polarization pheno-
menon in the following orders in X . In this came, 1t should
be hn:ﬁe in mind that the change of a piutﬁﬂ of the phenomenon
in the order J{E i®s not at all exhausted by the allowance for
the radiative polariszation. The careful atudy of this question
i::mvas to be techniecally quite complicated nn& will be discussmed

elgewhere.
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