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Cross section of elactr&ﬁypnsitron pair electro-
production for large angles with the colliding eie™
beams is calculated, The result obtained is in good
agreement with the experiment,
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In experiment with the colliding e¥e™ beams of
2x510 Mev ( \f -resonance region) in Novosibirsk /1/
the class of events with non-collinear final particles
is found., Preliminary data are given in paper /2/,
where electroproduction process ete=s ete™ 4+ etfe™ is
proposed to be a possible source, We consider in pre-
sent paper the process of electron-positron pair
electroproduction for large angles with particles
energy of € + > & ,MKE,KE at efe” collision
at high energies, The obtained cross section is in
good agreement with experimental results (see /1/);
so it permits to make an unique identification of
observed process,

Let us consider electroproduction process in
c.,m,system, The main contribution in a total cross
section as well as in a cross section we are interest-
ed in is given by diagrams on which electron-positron
pair is produced by two photons ("two-photons" diag-
rams ), The contribution of these diagrams in a total
cross section (without exchange effects) is
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where 4/ = ﬁ ’éfa , & 1is the energy of initial

particle, In (1) only the terms with "large" logarithm
are remained, The rest diagrams ("one-photon") as well
as the account of exchange effects give the contribu-
tions containing only the first degree of 4 . Note,

that the dependence I/m in the cross section occurs
because the contribution gives a region where invariant
mass of produced pair is AC = (P+ +P_)2~m2 (distribu-
tion “hyﬂaf ), and the origin of logarithms of the

— e e e - - e T




main term (1) is the next: Z occurs while integrat-
ing over sQuare of momentum transfer of virtual pho-
tons as well as integrating over energy (L=&4 +E&.)
of produced pair, -

In the problem considered another situation
takes place if the energy of particlés of pair is
€+ 2 ¢ . At large a.ngles A2 > &2 s So that |
cross section o9 f-/ &s « Because of this the choice L
of terms which give the main contribution changes 5
essentially. It is clear that the cross section can
not contain more than ée‘ as for large angles the
increasing energy &£+ means the increasing of ﬂz
and for A% we have power cut off. |

Now we pass to calculation of cross section |

%_{2+djz where 2 » [491. 3 ¥ )are solid angles of

particles of produced pair, and < 2&7, m K EFKE,
We shall carry out an expansion in degrees of (""/,,5 )2
Sﬂ/a and remain only the main terms of expansion,
Note, that in the considered problem the contribution
in cross section of two-photons diagrams when the _
initial particle deflects on large angles is o2 f/g"’;
The same estimation is valid also for the contributim
of one-photon diagrams as a whole (as well as that
of annihilation diagrams) so that the exchange effects
are not essential, _

The cross section we are interested in may be
represented as (with an accuracy to terms ~ E"//E
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where 9, 992 are momenta of virtual photona;?‘_a- ’7?: lare

components of %f% perpendicular to the direction
of initial particles collision; Mw?f; is Compton
tensor of produced pair. In essential region

'ﬂ‘.
Fio, oo™ E2 ~ Eq » ”;z < ‘?z_';_;?a_; < &2 ;this determines

the choice of the main terms in (2)., In our problem

€, > M |, so that in Compbton tensor mass may
be om:.tted We shall calculate with the accuracy when
in d%c,, de. (Ct=cos 9% )the terms with / remain.
These logarithms occur while J_ntegrating over ?1. /7, 9,2 2 9
80 that we must comsider the regions in which at

least one of these values is small, As a result of

caleculation we ha?e
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in cross section (3) we put for generality that

Ei>E 3 &£_>&£LP , polar axis is directed along
the initial particle direction.




To clear up qualitative peculiarities of this
cross section it is convenient to use amn expression

which retains only the terms ™ éa in dﬁ-ﬂc+ofc_and which

is true at P> i"'"'/é-_
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where @ is O-function.

 Integrating over \P cross section (5) we come to
an expressionﬂhich may be obtained by means of the
method of equivalent photons. In this approximation
kinematics of the process is the same as at frontal
collision of photons with energy 90,9, s 1e€. the
momenta of final particles are complanar but not col-
linear, As it follows from (5) the distribution in
azimuthal angle (angle of non-complanarity) has loga-
rithmic (i.e. rather wide) peak at small P , and the
cross section of the process with non-complanar events
(with P~ 1 ) is only /; time smaller than the cross
section integrated over . The considered situation
is shown in Fig.l which illustrates the distribu-
tion for cross section (3) when & = 500 Mev, &=
15 Mev., As to the dependence upon polar angles O+
it is rather smooth; that is shown in Fig.2 at the

same £,¢, -
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A.Bukin for the help with numerical calculations.

[y

{0}

Q1

D

|}

llllllll i llnilil I

-180

Fig.1




J Relerences

1, Balakin V,E,, Bukin A,, Pakhtusova E, et al, Phys,

Letters
# | 2. Balakin V,E,, Budker G,I., Pakhtusova E, et al.
¢{C§ Kiev Conference (august 1970).
gl :-'/Uaf
de.ce. oM

3@ . 70° . 9% okl wap® |

Figia | 1




OrBercTBensnit sa Bumyck B.C.Qazun
llogmucaro k neuarn 20,0I,I971I

Jexn. 0,5 meu.a.,Tupax 250 sxs.BecniarTho.
3axazs M /5 lpenpusT

Ormevano Ha poranmpuuTe B UA® CO AH CCCP




