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1. Although the inclusive e'e”-annihilation into had-
rons has been congidered in a number of wcrka (see, e,2. Refs
1 - 8), they all have delt in the main with the imvestigation
of the process

ete"— hX, (1)
with the detection of only one hadron, These works contain
both the general description of the process [2'3] and differ-
ent predictions obtained in the frameworks of definite mo-
dels [1 '5'8] .

The experimental data[glon the reaction (1) with the
detection of pion available in the energy range of /S =
3 = T+4 GoV show the scaling behaviour of the sgg'croas
section in X >0.45 range, where Xx-= 2p/,/§ , and the devia~
tion from the scaling at smaller I , that presumably has
an effect on the increase of the relatiom

R = 6 (ete"—nadrons)/ 6 (e"'e"—»,t"'/i)
in the mentioned energy range, These problems still require
theoretical comprehension,

Still more information om the hadrom production mecha=-
nism at the axmihilation of e'e~=pair could be gaimed from
the study of the process

e*e”— h,h, X, (2)
with the detection of two hadrons in final state, FPirst of &ll,
the investigation of the angular distribution of these hadrons

would allow one to separate the contributions of both the
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transversal polarisations of a virtual photon to the decay

5 h,h,X, that proved impossible with the type (1) reac-
tion, as well as to find the coriribution of the interference
between the transversal and the longitudinal compoments of pola-
rization to this decay. Further, the knowledge of structure
functions apecifying the transition 3*—»[th in the reaction
(2) allows one to check the crossing relations, which connect
this process with the one particle inclusive electroproduction
from a nucleon e N—se~ h X analogous to the former process
by the structure of hadronic tensor, At last, and seemingly
most important is the fact, that the study of the process (2)
would allow ons to investigate two-particle correlations both
the angular and in X;,, X, , which may serve as the adequate
check of the pfediotions of different models, in particular,
the quark partom model {10'11] and the jet picture [121

In the present work we shall comsider in general terms

the process (2) with polarized primary particles, In storage
ringas the ponitrbna and electrons are known (see, e.g,,Ref, 13)
to acquire the transversal polarization with the degree up to

T =00924, Besides, last years the problem of the transforma-
tion of transversal polarization into the longitudinal one has
been widsly diacuaaetﬁ 4]- Hence,the consideration of the polari-
zation of annihilating'pair appears to be natural, If, however,
the presence of polarization leeds in the case of the process
(1) to the change of cross section form and doesn't give any
new information about the structure functions, it is more es-

sential in the case of the process (2), If the polarization of
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only one of primaries has Eho longitudinal component, then the
fifth structure functiomn is added to four structure functions
specifying the process (2) in the case of unpolarized ete -pair.

In Section 2 the hadronic temsor is defined and the
croas section of the process (2) is given for arbitrarily pola-
rized electrons and positirons, From the positive definiteness
of the hadronic tensor the restrictioms on siructure functions
result. In Section 3 the cross section of the process (2) is
expressed in terms of the partial widths of ' —» hyh,X decay
and the relationship is established between these widths and
the atructure functions using the density matrix of the virtu-
al photon in the helicity representation as given im Appendix,
Orn the basis of obtained formulae the dependence of cross asec—
tion on thy polarizatiun of »rimaries is studied and the angu-
lar distributions of final hadrons are analyzed. In Appendix
we glve the expressions for the polarization multipole moments
of the virtual photon,

2¢ Let us f£ind the comtribution of ons=photon ex-
change to the iwo particle ineclusive process (2) shown in PFig,1i.
The differential croax section of this process could be writ-

ten in the forn:

tom_. ~d? NN df dB
de(ete—h.h,X) S szzLI“’H B (3)

where Ny, and N, are normalizing factors which take on the
vales % or 1 depending on whether the observed hadrons are l
bosons or fermions; =-(K;+k5)2 is the total c.m.s, energy

squared and the d4d-momenta of corresponding particles are shown
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in the Fig.1 diagram.

The lepton tensor L,N specifying the et

e —» g* tran-

gition vertex is

L =35 Spl(1=1,45) (m- iRy, (1-cBay,)(m+ iR)Y,] s 4)
where (, and {4, are 4-vec£ors of elsctrom and positroa pola-
rizations respectively, and the hadronic temsor le describing
the transition y* —» hh,X 1is defined as

Huv= (27)° 2 O 0] 2,85 < P 1 B 1,036+ p£-9), (5)
where we essume surmation over all the possible states in the
beam of non-observed hadrons and the integration over the phase
space of these hadrons as well as the summation over the polari-
zations of all the particles in the final state inciunding the
observed ones,

In view of the condition 9)“{' v= ?vl— v:o the leptonic ten-

gor has only space components in the c¢,m,8., which are deter-

nined as

= TY - - L4 ) .,

Lix =(1*% 72)(6:,:( %Y%) -(7, T * Tz‘; T,':) (51,6, (6)
where 7' is the unit vector along the electron momentum, ’;:

and ?2 are the electron and positron polarization vectors inm

their own rest frame, Their resolution into the trunsversal aad

longitudinal components is relative to the direciion of ¥ , In .

the coordinate system with 2z axis along 7' , the leptonic
tensor has only X and # componenta [1 5]

- - i L L4 i i
mn (1 }'172)5""1 (T"MT2R+\TZMT1n)+(71 + 2')emnzs m,n= x,#. (7
The summation over the polarization of observed hadrons
made, the temsor H/w has to be constructed from three inde-

6
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pendent 4-momenta q s ﬂ and p o« We shall make use of

the following most general gauge-invariant form of H Y tensor:

=T ?2(5v )H * ,\2 ﬂr‘ 1vH Pz"'H (8)

r’\)
where TN Az(ﬂ,u 2v P2'4FN) H, Thq /\z(P ﬂ,v P.apP YHs
5 - p -1 - (9R)
ﬁf‘-P’f qzqﬂ:gr—ﬂr 2(1‘u’

, 7 S if2
:[{Cln) + m{‘iz_] / Y _[(qP:) +m2‘12] ’
m, and M, are the massea of h, and bz hadrons, and H,,...,H
are dimensionless real structure functioms which may depend
on fong' independent invariants, e.g.:
o - 2 2
5=-9%, %=(9p) =-VEE,, % =(4p)=-ViEa , M R0 (@)
From the energy-momentum conservation we have the relation
2
My=s+ml+m}+209+n)-2(pp), (10)

2
and inastead of Mx one can use (ﬂf; ) as the independent in~

variant,
The hadronic tensor also has only space components in
the c.m.s, i =17 ,
Hio = 5[ SucHy + RicH, * PaiNycHy t (11)

1
3 (ifact Ryt Y Hy + 5 (el oy ) Hs |
where M, and f, are unit vectors along the P’ and £, momenta,
Performing the contraction of this tensor with the lepto- .
nic one (6) and substituting the result into the formula (3) ,

we £ind for the cross section of this process

de(e*e~hh,X) 2NN, | . .
B e, dR/E, (zmsfa{ BB )H (1 T5)0-2)) -
(12)

- 2('1'7:*)(’?@‘)] H,+ R“ RR)(1-%) '2(’-"2?’,‘)(712?2‘)]%*[(1*?2‘?2)(2-1 2-
FNE) - (REIATIIH, = (5 )R A Hs




Here %=cos@, %056, and 2,=cos6,, O 1s the angle between
and fa; momenta, 6, and 6, denote the emission angles of A,
and h, hadrons relative to the direction ¥ of primary par-
ticler colliision,

One can see from (12) that the polarization of primaries
not only results in the modification of the cross section cor=-
responding to unpolarized primaries case, but also leads to the
appearance of a supplementary term containing }45 s 1f the po-
larization of only one of the primaries has longitudinal compo-
nent, except for the case of itrivial kinematical configuration
(7 [mA] )=o0,

As follows from (9) and (10), the structure functions
specifying the cross section can depend only on one of the angu-
lar variables, viz., on %=cosG, Hence, the expression (12)
could be integrated at fixed % over the remaining variables,
For the convenience of integration we choose two coordinate sys-
tems (see Fig,2), We shall determine the solid angle of say, the
particle Iy in the coordinate system with Z axis along ¥ ’
i,e, do,=dz,dy , while the solid angle of another particle | f, )-
in the hatched sys' .a with %' exis along 7, , i.e.df,= a’ia't,oz'.
For definiteness, the azimuthal angles in the initial coordinate
syatem are taken from the ( ’U,‘}’: ) plane and in the hatched one
from the ( 7,7 ) plane, Z, 1s the dependent variable given |

by the relation
%,= 22, +\(1-22)(1- 22) cos ¢, . (13)
After the integration of (12) over the azimuthal angle y,

we obtain
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6(e*e=hhX) _ o2N:iIN
jw,(dwzdza’z,i/ﬁ" (87:')21 3 {[QH +(=2)H, + (1- 2)H,+

+(2- z,}a) H"](f+ 7'11721!)-}(7'::1_7:)‘/(_;:%‘2—) s;ngfz' Hs} ’ (14)

where we have introduced the dimensionleas variables

- 2V _ 2E 2B
w;= q:‘_{/?!’x‘ ‘/§-n =1,2,

related by the formula
.2_ f/“)
.2 4my 2
X;= (wJ. - _?L)

The result (14) is obvious: the components of polariza-
ticn vectoras lying in the integration plahe,namely, the trans-
versal components,pass eway at the integration over the azimuth-
al angle and the cross section is determined merely by the lon-
gitudinal components,

After the integration over Z; we have the expression

d6(e’e~hhaX) _ ’NiN2 .. 1 .
dodondzdg: = SaY Laf(3H, + H, +[5(1+ %)+

: ’ [ 3 § ) 1]
'f(f’i!)Scnztfz ]H3 + zH")(1+}"y2)+ 8’(;' ;’2)W z’smtf Hs }
and, at last, the structure wilith H5 also disappears at the

(15)

integration over lf' and we get

e*e"hh,X)_ 2NNy a7,
ds(jw,dw,d; )_ 29{1‘2 X1 Z; (3H H2+H3+2H)(,+}»’72) (16)

This formula reduces in the case of unpolarized primaries to

the expression given in Ref, 4.
It 18 easy to see on the basis of given results, that

one can gain the maximum information about siructure functions
from the study of the distribution over the remaining angles at
fi-sd % , Prom the cross section (14) followa, that in the

interesting caae of transversely polarized primeries (realized

in storage rings) it reduces to the cese of unpolarized parti-
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:les, The cross sections (15) and (16) don't allow to separate
all the structure functions,
Note that from the positive definiteness of the hadron

tensor (5) e number of inequalities imposed on structure funce-

tions follows:
H20, H+(1-2)H,y 20,

[H,* (1= 2)H,][H,+ Hy * 27Hy + 2H, [ 2 (123 (2Hy + §H ) 4H] a7
These inequalities are necessary and sufficient for the positive
definiteness of the third renk temsor (11), The asymmetry of the
inequalities (17) with respect to H2 and H3 is seeming, as
from them follow two inequalities which differ from the éiven
ones by the substitution H;==H,

3. Let us express the process (2) croass section in
terms of the partial widths of 6*—. h,h,X decay of a timelike
virtual photon with given linear polarization. For this decay
there exist a chosen ('r'z:,ﬁ,)plane in the reat frame of the vir-
tual photon - the plane of h, and h, particles production,rela-
tive to which the orthonormal bhasis of three linear polarization

vectors could be specified, We choose them as:

et-a,, et-fmn,], €'=[7,&], (18)
1,6, €' is normal to the (@,7,) plane and € 1ies in this plane
(see Fig,2). The resolving of the virtual photon polarization
into the longitudinal (E d ) and the transversal ( € * ’ e’ ) com-
ponents is made in the direction of F{g e This direction is, of
course, not the preferential one and one could have chosen in-
stead R, or (A+)/|A+7,

The partial width of the K*Qh,hzx decay with given

10
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polarization of the virtual photon is defined ac

dlyr _oNiN2 BB ot p"
FEdbd = o7 5 Gl H

r
where € is one of the vectors (18).

) (19)

To express the process (2) cross section in terms of the
partial widths (19), it is nesessary o find the resolution of
the leptonic tensor (6) into the basis (18)., One can, however,
use the density matrix of the virtual photon in helicity repre-
sentation (see the Appendix) and the relationship between heli=-
city states along /i, and the vectors (18)
Ew(ﬁl),___v_gz__e«‘.(b‘*‘Pq)(é"gié’ ), é""’(ﬁ,): é‘l, é(-’)ﬁ,)=—vi§ e—i(a’f‘f’.)(é-'LLé.L)’
where 5(3’ is the azimuth angle of 7, vector,and D’:sz'-JT is the
angle made by (#,,¥) and (7, ,) planes and determined from the
formuiae ’

sing= SA2esin(y,-1,), sy = @femfoimb (g0
As a result we find for the leptonic tensor in the most

general form expressed via the linear polarization vectors (18)

L =[3(1+ as8)(F 5 %) - F L+ (AT AT (elelr ¢ef ) +
+{past,sinzy- coszg [ § 51T, T g R T - 5 Theged e7e)+
+ {fcose,ccst% sin 25[-21 sin®y(1+ 57 )+ %%%l(ﬁj‘)(ﬁ,'g‘)—i‘f?]}(ef rete) 221 )
+icos§ (57 )(elel- €0 )+ [sin®,(1+ %) - 2(AFIA Y] elel -
—{7 sinbycosy - cos8, s;nz[s:n 6,(1+ ’7"*};) —;;z—w'(ﬁ,i*)(ﬁ;}';*)]} (efe; +efe,f -
—{‘f sinysiny+ cos G,coca'[ sin(1+5,7)- ?aeré,( i) !?,5;‘)]} ( e‘aexn“ e;"e.f) -

- isin8, (3 ) [cosy(efes- €'el) + siny (€l e, erel)]

11
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where § is given in the Appendix. Note,that this is the most
goneral form of the tensor ccntaining 6 symmetrical and 3 anti-
symmetrical combinations of vectors (18), Only 5 of them ( 4
symmetrical and 1 antisymmetrical combinations ) contribute to
the crosas section of the process under study. For more compli-
cated camses (polarized final particles in reaction (2) or the
observation of three hadrons in the final state) the number of
contributing combinations will be greater,

Using (21) and the definition (19) we get
d6(e’e~hhX) _ &

sy say] dl
dE,dE,dzdz,dy,dy 2% 575 5{[2(4*1)(1*77}) %3 +(m7')(7f.‘{2)]dg;E et

+(.‘(;-z' 5""26- cos?a[ -‘é-(f—if)(f'f :{“'Z)-‘a"?zl" :t;:! (ﬁ‘i‘)(ﬁ_,?;)])df dE dZ

: == pegiE- B W -l S ——--—-dr
i[(l—z.‘)(f* FR-2 (I FEaEn

335 dit”
=(3/1-23sin -2 T) - 2(AG)(AF, ]i—dE,dI -
. it i r
where "\“'13 siny (3, )dt:dolizclz}

I _oalNit, PP o A NNz BB \
dtfiduEzs{l-_- 252 VE 2(e e e eK)Hu( (2_3-)2 SISLZH'+(’ z)H;J

dri' dNN g P, f 'Y O(N1N2P 2
dE,dEpdz = 24" 2V_4 (€'ec-€ec)Hic= (2702 s"/s (1-29H;,

¢ Ny
dfil%;,dz = dgi’:b P}st €; € Hic= Mdiv'z'ﬁ‘(f‘l tHy* BHy* 2H,),

/—i" NeIN- 0 u i i 3
dl':'c,{d‘t:';dz = dz;-'zz _:l_sl ; (€ éce e:,)H&x -l 8 3 (22H;*H,),

(23)

(23§58
dlc  _ aNiNy RBP it e wol = NN PR /1757 1
dE,dE,dz = 272 § 2 (e - & e‘)H"‘ e ?\7? -2

Ag was to be expected,_ the process cross section is ex-
preased in terms of five widths depending on the same invariants
as the structure functions, These widths are: [, is the partial

width of unpolarized transverse virtual photons decay; /_T in

12
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the difference of widths with corresponding transversal poleri-

zations; [1 is the decay width of longitudinally polarized pho=
tons, and f}t allows for the interference (both symmetrical and
antisymmetrical) between the longitudinal and transversal compo-~
nents of polerizatlon., Note, that the positivity of longitudinal
as well as of each separate transversal comronents of the width

follows immediately from the conditions (17).

As in the right haend side of formula (22) the partial
widthe only ere E1 s E2 and % =-dependent, we can integrate
the formula (22) over these variables, Hence, the study of %, ,

¥, end y angulaer distributions will allow one to find the
differential as well as the total partial widths depending on
the conditions of an experirent,

Let us pass to the study of the polsrization dependence
of the angular distribution (22) integrated over £, , E, and z
(all the reasoning below will also be valid for the differential
characteristics if not otherwise gtated).

In the case of longitudinally polarized perticles the an-
gular distribution haé gimple form

- -dh,h dﬁo Wl = " . _
d6(ed§'dK 2)(): di,dl(f"'?‘t Tz)—sivis"vf"lf S;nU(E + z')rI , (24)

where
gﬁ,“%‘g‘g[(ﬂz,‘)ru = (1-2)(eos2p - ) - 22, V- Zrcosy 177
is the cross section of unpolarized particles. It follows from
(24) that at J,'=-7%,'=%1 the cross section turns into zero (due
to the helicity conservation ) and one could judge about the

value of f}- by the difference of cross sections with'ﬁe}:=:1,

13



In the interesting case of antiparallel transversely

polarized primaries the cross section has the form

de(e*e~h,hX .
—Gi(lz,d«p,dg - sers L0t Wh[(c0s 24, cos2y-2,sin6,02g) [+

(25
TE sin2g,siny 1" |- 3+ 5 T,cos 29 W R [VITER (I + cosyly = T )+ 2icosy 17T}
It follows from the formulae {22) and (25) that the pola-

iization of primaries essentially affects the angular distribu-
tion of detected hadrons, At the same time, to gain maximum
information = the definition of all the partial widihs- it is
sufficient to study the angular distribution of final state
hadrons in the case when at least one of the primaries has the
longitudinal component of polarization vector.

Integrating the croasa section (22) over all the variables
of fg perticle (including E, ) we arrive at the expression of
Ref. 3 for the angular distribution of h, hadron in reaction (1)

dolee=t ) e Latts wim) o + (- )01+ TR -2GFIEEI (M- )} | (28)

For antiparallel transversely polarized primaries we

immediately have from (25)

O e [T+ 1+ 32 M) iR~ (1)], (em)
that exactly coincides with the expression of Ref.9 if the azi-
muthal angle is taken from the polarization plane, not the
orbit plane,

Let us see what information could be gained from the
cross sections integrated over 1, or z, . As was said above,
the transversal components of polarization pass away at th~ in-
tegration of (22) over Y, and we come to the expression (24).
The integration of (22) over %, gives us

14



d6’2+e-"hlhlx - - ol
Sy )'ﬁs«g{(?’f“’szlf’?* TR By (T2 # 3y sin 2

- -y 3 , o —f28)
([, zw526f-',-1,_) Z S‘"U[E,(TZXS‘"ZV,’}'zywsZY,)f?f(?"»,};")!}]}

At last, the further integrations result in

d6(ete=hh X) 2 i - . (29)
e v {CIPRLE TEWICe S AES L2 (623 717y ]
d6(e*ehX) 7
(e 52’ "l X)_ 59;%(' [(11- 2"2) {-U + (f-;f)[l](h 7{”72")’ (30)

d6(e"€'—~h|x) it
ot v (I QR R VR AN AS A F))

6(e+e'-x)=;’S’—%(szﬂ)(fq"y;), (31)

It may seem at first that the expression (29) refers to
the process ete™—+h,X , and not to the process (2) , The in-
vestigation of the ¥ —~dependence of crose section implies thet
detecting the hadron /1, within all the solid angle (as the
cross gection was integrated over %, and vy, ) and fixing the
hadron hzl {characterized by the parameters 3z and tF2'= b’-ﬂ:‘)
relative to it, we study, in essence, the dependence of the
cross section on the orientation of (7,,f, ) plane making sense
exactly for the proceas (2). This point is supported also by
the presence of I-T and /}— quantities in (29), The relations
(26), (27) and (30) refer to the process (1) if the integration
is over E2 and % , whereas (31) refers to the process
ete™ X 1if the integration over £, i1s performed as well,
Otherwise, the mentioned formulae establish the relationship
between the differential cross sections of the process (2) and
the corresponding differential widths,

We have described the process (2) both in terms of struc-

15
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ture functions and in terms of partial widths, Although these
approaches are completely equivalent, as it is evident from
(23), the description by means of partial widths is more in~-
structive from the physical view point . The study of the pro-
cess ete™—+»X with no chosen direction in the final state
allows one to find only the combination 2/,+{,  , correspon-
ding to the unpolarized virtual photon. The process (1) has
already the predetermined direction and the width fz » Bpeci~-
fied by the polarization vector in this direction, could be
ssparated from the unpolarized transverse width [, as it di=-
rectly followa from (26). And, at last, the study of the angu-
lar distribution of final state hadrons in the process (2)

with the chosen plane will allow one to find also the contri-

‘bution of the transversal component of photon polarization and

the interference of transversal and longitudinal components
and to investigate the dependence of widths on corresponding
invariants, specifically, the correlations in &, and w, ,

and to check the predictions of different models ﬁo - 12L

The authors thank S.G.Matinyan for the discussion of
results,
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AFPPENDIX

The dengity matrix of a virtual timelike photon produced
at the annihilation of arbitrarily polarized electron-pogitror
pair is determined in its rest freme as

(N) , (N*
.P AN Lix €6
where L,  1is the leptonic tensor,which for $>>m’has the form

(A.1)

(6). Taking as the resolving basis the spin 1 helicity states
along an arbitrary direction H , characterized by 6 and ¥
angles in the coordinate system with Z .axis along i s WO

obtain for the elements of the density matrix

fons™ F (14 0s8)(1+ ) - T17, + (ATNAT) £ cosB (T 3,),

fo = sw'0(1+TE) - 2(RENAE),
Fiy - I
ﬁqo:' F Qﬁ_ s;ne{cose(i-r‘;,*f,)-[z-s‘ff:—fe (REH(AT! iLTJ!(T,”'fT;')}, (4,2)

*up e e
Pe=3 —e-fﬁ- s;ne{(wsﬁ(H‘}',T,)-(Z%i—%(n*{,‘)(n*f;):u;]i (5" ;)}‘

20 N FI 20 S SV R TAFL 4 Ly,
gi‘;‘i: 1 ‘f{s;nie(l+3’,‘f,)+2[—‘—;ﬁﬁﬁ-9(n}', AT -T2 q-wse]}’

T= (71,72," "23723) sin 2y~ (‘;u‘;zj + 72;;'3)60; 26, (A.3)
It follows from these expressions that the resolving
meade into the helicity states along the direction of ¥ ( 1.4,
O=4=0 ), the matrix elements with A=)'=0 turn to zero [15] .
This means that to the accuracy of terms containing the electron
mass, the virtual photons are always transversal with respect to

the direction of intersecting beams which is due to the helici-

ty conservation of ultrarelativistic elactrons and positrons,

17



Usging (A.2) it 1is easy to calculate the polarization
multipole moments Q’: of the wvirtual photon; namely, the po-
larization vector ( q:‘) and the sligmment ( q: ), which are
determined as:

.= 20 nm) an, sy
a;‘ N f‘; (-1) ‘-A’C:}:i.—)" f) AN

The values of a,‘; are as follows:

a= 50w,

at" - % e;wsanﬂ(;,"sv 7., a; =‘/-2_C°99(7,"* 75"),
al,=te” Fendfesd(1+55)-[2 BEATIRTY iy ]}, (4.5)

2i e W oy ooy =is
a¢2=%€$ \P{ sn*8{1+37,)+ 2[4_;%‘;‘3_9(37(*)@7;)—}"*7; * t'.}':osﬂ]}’
1 2 F T FLEL FELY 5 FL
Q== [(3eos®-1){1+ 55, ) - 2(F25;) + 6(RTIRTY].

At 0=¢=0 they pass into the corresponding expressi-
ons of the Ref, 15 , Note, that the nature of the dependence

of virtual photon polarization and its alignment on the polari-
zation of primary electrons and positrons [1 5] is qualitatively

unchanged in the considersd general case.

18

- s ST S —

care wm—t ey e v



e

Fig.2

19



REFPERENCES

1. S.D.Drell, D,J.Levy, T.M.Yan, Phys.Rev,, D1, 1617 (1970).
2. G.Kramer, Proc, of the 1972 CERN School of Physics, Grado,
Italy, Mey 1972, p.403.

3. V,N.Baier, Preprint CERKN TH-208%, 1975,

4, M.Greco, Y.N.,Srivestava, Nuovo Cimento, 184, 601 (1973).

5. F.M.Renard, Nucl,Phys., B50, 44 (1972).

6. M.Greco, Y.N.Srivastava, Preprint INP-74/52 (P), {1974).

7. F.Elvekjaer, F.Steiner, Preprint DESY 75/49, 1975.
P.Elvekjaer, Preprint DESY 75/53, 1975.

Y,  G.Schierholz, M,G,Schmidt, Nuecl,Phys., B101, 429 (1975).

9. R.F.Schwitters, Invited talk given at the 1975 Internatio-
nal Symposium on Lepton and Photon Interactions, Stanford;
R.F.Schwitters et al,, Phys.Rev.Lett., 35, 1320, (1975).

10 T.F.Walsh, P.Zerwas, Preprint DESY 73/34, 1973.

11, D.M.Scott, Nuovo Cimento, 214, 1 (1974).

12, M.Gronau et al., Preprint DESY 75/35, 1975.

13, V.N.Baier, Uspekhi Fiz,Neuk, 105, 441 (1971),

14, M,Schwartz, Talk given at the e=p Colliding Beam Confe=-

rence, UCLA, March 1972,
N.Christ, F.J.Farley, H.G.Hereward, Columbis University
preprint CO - 2271 - 16, 1973,
15, N.M,Avram, D.H.Schiller, Nucl.Phys., B7O0, 272 (1974).

Mamuscript received 29th of April 1976

2N




.. XAUATPAH, 0, I, UAYHABAPSH

OF MHKIO3VBHOM AHHVTVULAIIVY NONAPH30BAHHOR
e*e™ -lIAPH C JBYMA BHIEIEHHHMA ANPCHAMY
(Ha aHrumiickoM g3HKE)
Epepatcrul fusmyecKult MHCTATYT

Tex.pefiakTop A.C;A§pamsnf

Baas %02 Be-0397 R Tnpax 299 |

. annncauo K neann Ia/X-76r. QopmaT uana ma 30x40 -
I 4 yq.nsn.x. H IO K.

OTzen aayqno—wexnnqecuoﬁ nn@opmannn

Epeaancxoro @nanqecnoro HHCTKTyTa Epenan 36 ,Iep. Mapnapsna 2



