





Introduction

The importance of the experimental determination of the partial widths
of the Vse*e™ decays(1) of vector mesons has been stressed several
times/1—5/. These decay probabilities are related to the important probh-
lems of strong and electromagnetic interactions. However, despite some
attempts to experimentally determine % e~ decay rates/6~10/ we have
only the evaluations of the upper limits of these probabilities.

The difficulty to observe the above decays is rlue to the fact that
they are very rare (at least of the order of magnitude of .‘10_/1 of the
basic decay mode), This circumstance makes it necessary to = ¢ aate
the effect from the larce number of imitating processes amorc  vhich piun
production is of importance,

In our experiment in order to separate ¢¥ ¢” decays a new rethnd
has been used of jointly operating spark chambers and Corenko. oamn-

/i1,14/

ma-spectrometers The advantages of this method acc 5 follovws:

1) A possibility to measure both the angles of particle emergence
and their energies, and, hence, to calculate the effective mass of the
resonance,

2) High apparatus sensitivity to particles of the shower origin
(piotons and electrons),

3) A pos=zibility 1o simultaneously dotect the processes Vo«

X o v and vV »wy in a wide ranie of eflecti MASSes, et
alloos 1o =afely measire rofative docay rates,
The neasiwrement of the proces=es  V o» 7) iz f =pocial inlorest

arnd besides allows to safely determmme quenmtitatively thie roladive proba-
bilities of electron decayvs of vector mesons, Strictly wpoaxing, the matter

is that in our experiments the differential cross soction of the process:

7T+ p ety eTa

is measured. In order to deotermine the partial width of the v w0 e7docay
using the value of this cross section the experimental dota arc noecossarsy

not only on the differential cross soction of voclor caesor prode tion



also on its density matrix, Unfortunately, the available data ¢ naot
complete, The measurement of the process V » 2%y simultanec r
with the process V » ete™ climinates this difficulty since the angular
distributions of these processes coincide to an accuracy of 10 (see
Appendix ).
This note reports on the first run as a result of which e *e™ pair

production cross sections have been measured in the reactions

n+w-+0+cetre” (2a)
T4 p n+p4»n+e++ﬁ— (Zb)
n+doan ety (20)

and on the cevaluation of the relative ‘lecay rates cof the lepton decays
of vector particles, Data on the study of VvV » ﬂoy process are under

treatment and will be published later,

2. Description of Experimental Apparatus

Vector mesons were produced by 4,0 GeVfc pions (Ap/p = + 1.5%)
in a liquid hydrogen targel 50 cm long in reaction (2). In order to sepa-
rate lepton decays use was made of a two-channel system of jointly

operating spark chambers and Cerenkov total absorption samma-spectro-

moters,

For each ovent this svstem makes it possible to measure three
paramecters: the encrgies £y and ¥, of electrons produced as a re-
sult of the voector particle decay and the opening angle (0) between
them., The knowledge of the above three parameters allows to calculate

14
the effective mass of the ovent/ /
A schenatic view of the experimental geometry and apparatus is

shown in Fig. 1. Scintillation counters 5, and §, serve to monitor the

incident particle beam, Spark chambers in each of two identical chan-



ne are a system of four modules of the 50x50 cm2 fiducial area each
and a 10 cm discharge gap. For conversion of particles of the shower
origin brass plates of the total thickness of 1.2 (0.4x3) rad. units are
placed in front of the second and subsequent chambers,

In order to increase the triggering efficiency of the spark chamber
system the counters S; ard ¢, 50x50 o::m2 large and 2 cm thick are
put between the counters ard the Cerenkov gamma-spectrometers.

Lead glass of high transparency 50x50x30 cm3 and 50x50x20cm3
large, respectively, is used as radiator material in Cerenkov gamma-spec-
trometers. In order to collect Cerenkov light use is made of nine photo-
multipliers having a 17 cm photocathode dlameter.

The system of spark chambers is triggered by the §,5,5,5,C,C,

coincidences if

0 0
1) E,> By ;2) Ey> F, i 3V E=E,+ Ey >F

From the kinematic analysis of the process the account of the energy
resolution of 7y -spectrometers In our experiment the ttyeshold values
have been fourd :tS=E% = 0,5 GeV and FE'’ = 3 GeV, The optinal ex-
perimental arrangement is found from the kinematic analysis of reactions
(2) and correspornds to geometry when the direction of electron emergence
at a minimum angle is near the detector axes, In this geometry the device
is most sensitive to peripheral interactions when the momentum transferred
to the nucleon is small. The optimal geometry and the curve of efficiency
deperdence upon the values of the momentum transfer have been calcu-
lated by using the electronic computer., The analysis of energy spectra
of decay electrons from processes (2) in the optimal ge: =2try shows that
within solid angles viewed by detectors, electron energy spectra in cach
channel have the maximum at E =F,% %E- where F ,~- is the energy of
the incident particle. It is evident that another cordition also holds;
namely, the energy sum E,+ E, equals the energy of the incident pion to
an accuracy of the nucleon momentum transfer. The above conditions
allow to use in measurements the logic system for selecting events of

interest and thus, to considerably reduce the background.

<



3. Calibration

Coredo r gamma-spectrometers were calibrated -vith an electron
beam 0 the onerd: vange from 1,5 to 4 GeV, Spectrometers operate 1i-
neariv in this enercy range th - snergy resolution being about 15—7%.
For etfective mass calibration of the apparatus on 3 -+ yy and » - ﬂo}'
decavs werce used which had been obtained simultaneously in the same

crperient,

4, Experimental Procedur~

e total inber of negative pions passed through a liquid hvdrogen
tarco: during the runs was about 3.109. We took 20000 piclures of the
spark chambers, From these pictures 46 were selected having a single,
and only single, track of the charged particle in the 1l-st and 2-nd
channels,

There is pronounced peak with a centre at the energy equal to
that of incident pions and the halfwidth at the halfmaximum of about
0,3 GeV in the ¥+t , energy distribution for 46 events, This agrees
with the enersy resolution of the gamma-spectrometers calculated from
the resolving power of the Cerenkov spectrometer used, Hence, in the
experimental corditions, the decays of meson produced in peripheral «7p
interactions were mainly detected. Only events of the total energy
{4 + 0.4) GeV (25 events) were included in the final list of (e* &) events,
which corresponds to the interval of two standard deviations.,

The distribution for 25 candidates on the opening angle ¢, , (Fig.3)
has its maximum at the minimum angle for two-particle decays of p -
and w -mesons at 1 GeV: ¢ min= 2 arc sin (m/E). This shows that
the apparatus detected, mainly, p- and w - mesons, The evenis at
angles smaller than 20” are due to the gamma-gamma conversion in the
liquid hyvdrocen target and spark chamber walls, The quantitative eva-
luations of the cornversion will be given below. Here we note that evenis

. . [¢] o .
LoanvdAne the opening angle larger than 20 ( 0 . =2 for p~and
N min



w -mesons) should be included in the final list of events, if selection
by two standard deviations is used for the accuracy of determining the
angle in the experiment,

The distribution for 25 candidates on the effective mass

M(ete™ = 2B+ Fy(l~ cosf(e¥e)) (3)

is shown in Fig. 4a. It shows, the same as the opening angle distribu-
tion, events having p and « masses and the admixture of events
having masses in the interval from 450 to 650 MeV.
The distribution for events selected from 25 was plotted in Fig.4b

using the above criteria: k (V)= (4.010.4) GeV, the opening angle

0 (e+e—)> 20°, Thus, 19 events were selected. Naturally, the peak in
the « and p-meson interval in this Fig, 4b is seen much better, One
event in the 1100 MeV mass interval can be identified as the ¢ -+ ete™
decay. Solid curves in Figs. 3 and 4 are theoretical distribulions cal-
culated by the Monte- Carlo method for the w =+ e* e~ decays, In the
calculation use was made of the values of the mass M ( @ )= 783 MeV and
the width T'{ o )=0 and the dependence of the differential cross sec-
tion of  -meson production from t (the square of the four-momentum

transfer) approximated by the expression/21/2
da/dt = exp(4t) . (4)

*te~events is shown in Fig.5.

The kinematical selection for the V »e
Each event from 25 is shown in this figure by a point a 1e plane
where along the ordinate axes there is the energy ratio for two decay
particles, Ee,/ Fey > whereas along the absciss there is an opening
angle. Curves 2 and 3 are theoretical ones calculated for the p + e te™
and o+ e¥ e~ decays at 4GeV " _meson energy., Curves 1 ard 4 are
boundaries for the position of curves 2 and 3 correspording to two
standard deviations from the energy and angle resolutions of the apparatus.
As is seen from the Fig, 5, in the interval two standard doviations

wide there are 13 cevents which were identified as p - and W -



moson decays into the {e e ) pairs. One event was identified as the

¢ »cte” decay. The events strictly identified as (e+e~) decays of p -,

o - and & - mesons are shaded in Figs, 2-4 ., As possible back -
sroun! sources the following processess were considered:
[, Simulation of ete” events by rr -pairs, A special run was
carriex!t oul in order to clarily possible 7 7 -pair contribution. The ob-
tained data show that the probability of electron simulation by the pion,

unler the condition that they have an equal momentumrn, does not exceed

=1 . s .
5,10 7, bence, for the overall system this probability is not larger than

25,1070,

P . + - . R - . .

2, The reactions of e e -—paiwr production in 7~ p -interactions

Lo N + - . . . .
avoidin: resonance states in the o 2 gsvstem (1nclud1ng Dalitz pairs,
- o+ .- 2 + - . .
Lo the decay modes @ w7 7«7 or 7 s y-"7), As is shown in Ap-
. . . . : - . + -
pondix MM, the contribution of these pairs is negligibly small, if ¢ e -~
vairs having the effective mass M 32 0,5 GeV are detected.

3. Converzion duc to gamma-gamma events in the spark-chamber
valls and in the tarset. In order to determine the values of the conver-
sion backoround the experimental data on gamna-gamma events obtained

. . + -
simultancously with the data on e e -—-events were used, Gamma-gamma
events were selected according the criteria analogous to that which
. . + - . ,
were emploved in selecting e ¢ -events, The evaluations show thal
the value of the conversion background in the mass interval from 450
o 650 MeV is 5 events, whereas in the mass interval from 650 to950MeV

it dors not exceed 1,4 event, which is about 10% of the number of

- . :
(e op) ~vents indentified as vector particle decays.

3. Experimental Results

Since in the experiment the differential cross section of processes
(2) wore measured in some angle region, then in treating the data it is
necoscary to take intn account andcular distributions both of vector par-

ticle proviuction and decasv s,



As is shown in Apperdix II, the cross section of processes (2)

can he writien s

ic/:».‘-"v~uii)' "i;"z";"*?ll—woo(e y (]J)l-f‘_mQ‘drng . (5\

where do, is the cross section of vector particle production, I'y /T
the value measured in the present experiment, 3/4rr--12— [1 - Wao (9*¢)l«mq
is the angular distribution of ete” decay products in the vector particle
rest system. The coordinate axes are taken so that the : axis is
directed along the pion beam, whereas the y axis is going along the
normal to the reaction plane, f{m®)dm? is the mass distribution of the
unstable particle, The fact that in the experiment the cross sections of
the processes V » ¢% o™ and Vv - n% are measured simultaneously,.
all the factors in formula (5) are similar (expect for 1", ), allows to
exclude unknown factors and determine the ratio l;*t}l!'npy by using the
ratio of the above cross sections, However, the -lata on the V - 7%
pr'oceis have not been treated. Therefore, the values do and

/12,13,19/ ’
/12,13,19/ were substituted to

Woo (0, @) taken from the literature
formula (5). The angular distributions of vector mesons in reactions (2
were taken in the form of (4). At present the rlata on the @ -meson pro-
duction density matrix are most nuncertain, As {ar as p - and o -
meson production density matrix is concerned, p,, = ().5—0.8/1"/\\11@!‘(‘&15
Py and p,_, are small ( 5 0.1). It can be shown that for our seometrv
the above information is sufficient to obtain required evaluations. Indeed,
in the experiment, thc angle 9‘ has the values in the erval from
700—1100. In this angle region and the uncertainty interval of the den-
sity matrices the rxpression 3/2 [1=mggl 0,* ¢ )l is varied within

1¢3/2 [1—w00(0‘, o <i,3 .

Our experimental Aata can be given as follows:

W_"’e:il <o, (py o+ _JA;(,“L"itQ c o, (0)=(0,45+0,12) . 10—4mb (6)
(o I (w)
D@ e Lo, () <1810 Fmb )
I (¢)



In such a form they do not depernd on the data of other experiments and
certain physical suggestions. Assume that electromagnetic current is
transformed according to the octet representation of SU(3) and let 6 ~28°
for the w-¢ mixing angle. Corrections for the SU(3) symmetry viola-

tion are introluced using the linear deperdence ["{(vas et ™) on the

vector particle mass/a/.
For the cross sections o, (p), o, (o) and c (¢) the following

s 1
data/lg’l'z/ are used:

o, (p) = (0754 0.13) mb
e \P o

o, (@) = (0343 0.07)mb

oy () = (0.000 & 0.005) mb

Urder these assumptions from (6) and (7) one can make two inde-
vendent evaluations of the important physical parameter: the width of the

. + -
vector meson octet decay into e and e :
U (Vg »ete™) = (045 1 014). 107% pev (8)
D (Vg »ete™) € 26+ 1077 Mev o (9)

As is seen, both the evaluations are in agreement. The evaluations

correspond to the following ratios:

Tlpre? e o039 4 012). 1074
I'(p)

4

—
—~
€

uE
el
el
I

(0,48 4+ 0,15)+ 10

Tigre®eD (5. 107°

In order to compare the width l (Vy» e¥ ¢ with indirect estimates let

us express it by the V - y ~interaction constant: gvymf b, AP which
is of importance for electromagnetic processes. Here w, is vector par-
ticle mass, q;‘u is the operator of the meson field, Ak is the wvector-

potential of the electromagnetic field.

10



Calculation providesll/ Clpaetendg? o, -2 . And from

(8) we find:

e i02 2011} a

Epy

where «a ie the fine structure constant, If one assumes that the alectro-

magnetic structure of the pion is completely due to the ¢ -meson, the
2 2 2

[ f > pion is expressed using g as follows; e = ¢+

harf,e of the pion is expl s sing & 5 ) : Eyp prmm

1f lpm, is taken from the p »2nr  decay width, Eyp ™ 0,42+.a Recently

3
an evaluation was made’ "

of the sama constant {rom the p -meson
photoproduction cross secton at small angies and the foliowing value
was found: g, = 0.24 + u- (1+0,2). Thus, our evaluation of the
I(vgs ete™ y - width within experimental errors agrees witn indirect
evaluations.

N ot e : The basic data of the present investigation were reported
at the AT International Conference on High Energy Physics, Berkeley.
Recently A, Wehmann et dl./:’:()/ have measured the ratio

,Lf_ﬂ__’_ﬂ +~_",: (#.3+ 1.4).10—3. This value has been obtained under the
[lipa2ad -
assumption that the « -meson contribution is negligibly small arxl agrees

with our data within experimental errors,
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V.S.Pantuyev, B.Zelenov for taking part in the apparatus adjustment and
in measurements, V.lvanov, V.Arkhipov and V. Prokhorov for help in
preparing and running the experiment, E.Maltsev and V.Komolova for
preparing; the computer programmes,

We gratefully acknowledge the continuous interest of P.A,Cerenkov,

a correspondent- member of the USSR Acadlemy of Sciences, Prof M.LPuodl-

goretsky and Dr. V.A,Sviridov for helpful rliscussions.
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APPENDIX I

Angular Distributions of the Processes

Let us take the density matrix < m [plm"™> in the vector particle

rest system: A, and A, are spiralities of the decay particles. Using

/16,17

the methods of refs, for the angular distribution of the two~particle

decay we have:

(m=-m )
W (6% T)raNElaa, LAy )ize " ¢d‘

a’th

# ¢!, L1
A\ A F<mlplm > (L1)

M:
N7 is normalization, A= A, -A, are coordinate axes taken according

to Fig, 6.

According to the requirements of the Hermitian character p.S,p=l
—l ) m-~m .

and from the symmetry cordition <mip|m’> =!{ «mnipl=-n"> (the inva-

riance with respect to reflection) we have the usual parametrization

<miplw >
Py P10 Py_y are real
* * Pog = 1 - 2P“,P“ Py numbers
Prg 1720, =Py
Piir TPy Pyt
Consider the process V% P+ ¥ - In this case \,=0, A, =+1

From invariance with respect to space reflection we find:

A0, + 1) = = A(D, -1).

Thus, the angular Adistribution is expressed only by one dynamic

parameter describing the decay., From L1 we obtain

‘ . ‘ 3 g
Wy (0% @) = u[1-w (0*,¢)JE—IDY , (L2)



2 .2 .2 g%
where Woo = Poo cos” 0%+ p,, sis o'—p]_lsm 0" cos2d-

-2 Rep , sin26* cos d {1 3)
coincides with the angular distribution of the V%5 P+ P decay.
pry =2]A(0 + D|® js the width of the V°+P +y decay.
Consider the V'ae*ie™ decay, In this case A, = & 1/2, A =41/2

and the invariance requirement with respect to the reflection gives

lAGk, +91 c JA=%.=%)]% 5 [aGed, %)% = |atk, +0)]7 .

Thus, the angular distribution of the decay is expressed with two inde-
pendent parameters. Using (L.1) and the real form of d —functions it is

easy to find:

Wy g (0% 0) = 2[[AGes, +3) "W 0*0)+]a Gk~ % @+ (L4)

Expression (1,4) is a consequence of the momentum and parity conserva-
tion laws only. Using the fact that a fraction of the process is -lescribed
by quantum electrodynamics, show that the first term is always smaller

than the second one,
The amplitude <pA_ A, [Allm>should be of the form ( singlephoton

approximation)

2
’ . e
<P )\axb|}#{0>q—2<0|J#¥lm>, (1.5)

vhere

- ins.
<gr A, 1if lo> = uy Py, v P8+ ) = u_ (e 2}/# v p8E + §)

y# juy . vy are Dirac matrices and spinors, J# - hadron current 5,
is an operator of the momentum projection at the |7 axis. In order to
find the amplitudes of interest matrix element (1.5) should he transformed

into the total momentum representation

imSg

2 - -
AleY, ph)= S ONT[II> 2 fom % 4% Bht >0 (De Yo vy BHD (L.6)
q m I

13



Here <0[), ftw>=<0[iill1>3, is used. Calculation (L6) provides:

Paeoat 1')2 2 m':\?'\x 174 V)i

AL+ ‘ = (-7“-": A=A, =), (I.'ﬂ

where w, is electron mass, m is vector particle mass. Comparing

(1.7), (1.4) and {1.2) one can see that the angular distributions of the
- 0

precesses Ve et e and V =+ 7% +y  coincide to an accuracy of

many orders of magritude exceeding that of the present day experiment.

14
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APPENDIX 11

The differential cross section of the reacticns
¢ 4+ e 4 (1. 1)

7% 4+ y + 1 (H.Z)

are of the form

3 8 3
an AP, d°Py d Py ) v ,
¥ g L B8P + B+ P ~F ~ P )Y [<AP A, x (IL3)

do = Y, v, ¥, A ,
xPy Ay Py MIA P B >T,

VE_E,

where P, P .E .FE = are momenta and energies of initial particles, Vo is
their relative velocity, Py P, P, ., £ FyF, are three-dimensional mo-
menta and energies of residual particles, A; .A,.A; are spiralities of re-
sidual particles, A, s proton spirality, <M> is an invariant matrix

elemeant.

Reactions (IL1) and (IL2) will be considered as going in two stages:

. Production of the unstable particle V; II. The V particle decay.

The kinematics of these processes is especially simple when the
first stage is considered in the » p c.ms. whereas the decay is con-
sidered in the V-particle rest svstem, In this connection introduce the
summed momenturn of particles 1 and 2 (the V particle mome ntum)
t=P +P, ard the momentum q= ‘A(.I"‘l -%’ and transform the invariant

phase space as follows:

3
T, F 8("+P3 "Pﬂ_Pp) =

[d3: & p, 1o dq (m.4)

4
28 (t+ P, -P_wP ][
o, 8 Thet E,Fy

Since the first factor is reldtivistically invariant, the second factor is
also invariant and they can be considered in different coordinate systems,
In the system where t = 0 (the V-particle rest system) the second factor

is of the form:

15



- m_ q2dqdn ,
\/m +4q \/r 2

n2+q

where m =\/m2; +q +Vmg ;‘q is the V particle mass by definition. Pas-
sing from the variable q to the variable m , we have for the phase

space:

8 3

ar, By, dm 2

_2 '1—5 leer, =P —Pp]q—z—;—dﬂq . (11.5)
R .

If the V particle is considered to be stable, the invariant matrix element
contains the factor &(m® -mg )  and the integration over the effective
mass is of formal importance. If according to the same experimental con-
ditions it is necessary to take into account the final rescnance width, then

18/

instead of the 5 —function the distribuﬁon/ is introduced of the type:

l_ 1 ()

"

(N R I e

Invariant factor (I1.6) can be considered as a part of the propagator cor-
relating the production and the decay of the unstable particle. The matrix
element M should be given as the sum of the products of invariant

co-factors:

<A P A, P A P e M A PPy :% <Ay P1A2P2a1,\1t/\v 1> x
v

x <A D, Pahy IRIA P P, >

here <A,P A, P,alaltA, ], > is the decay amplitude, J+ is the unstable
particle spin, A, is its spirality, alpha numerates the decay channel,
<A, J Py A [RIA P, Py is the reaction amplitude, The strike of M
means that M’ differs from M by a factor type (I.6). Now use rela-

tivistic invariance and write A in the rest system of the V particle:

Ind g Ind >, -
CA Py, P alAltd A, > =<Aqry —dajalol A, >

16
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The spiralitiess of residual particles 1n such Lorents u ansformalion are

changed., Hownever, further fhey will be summed up arnd
have no effect,
The relttive decay probability of the channes -

of (IL5), is written As:

rormalizexl so that on summine fne

The amplitude A s
over all particle channels we obtain th cross wection «

ticle production,
f1/
n . . I . . N
In the literature’ the density vedrin of anstable

axes svstem is usuallv considorad es shown in Fig, 6

resi system).

The transition to this Aaxes system is mode by rotating the Voar-

ticle rest sviatems

thie ¢

{withi the o o

Cross

i unstable v

wier will

section

varticlos i

L ToA s AN = e AoV b
<AL QAL —qa AT > = '\7 CA'TA = qa A O L ()

the Veparlicge

This rotation takes the spin projection from the V oparticle momentun

over to the piornn mormentum,

Introduce the density matrix:

J
D el <A § tjR AU
[SROY v )

<A PP IRIALT DT (0l

vop o vy A
The differcrdial cross section of ths Voeparticle procd
ten as:

do N

wn T

Introduce alzo the normalized density matris

- MApi >
AL M S = __T_E‘“_

rotorainations the aros @ -0

(IL DY ~rv’ 1Ly i be wribe 4

ion

i, of

15 writ -

'

it
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A0, 40 3 <Al qh] ~da JAJOIM > M p M> x

um
/\1'/\;
L, 2 2
X<JMO!A])\1q )\2-qa>—;;f(m Ydm R
where Hm®) =8 (n? —m) or (IL6)., Using Appendix | and the defini-
tion _li we find for the cross section
O — p Y
do, 40 fm®dm® S (2 £ 1Al a0 T TR gndt Lo x
v a 2m 4a popct ! M
1y (.7)
MM
CUMTBIM> = da_ dQ Fa 3 ) [1- w, (08, ®)]1(m® )dm?
<<MTpIM> = do a T G T 00 ,

18



ADPENDIX 11T

Consider the conibution of (e ej—palrs produced in collisions of
strongly interacting particles when this process doeaes not so throuch the
. +
resonance state in the (e en-channel‘,

In other words, consider the reaction

a+ b > chdbomen +e o+, (1. 1)

where a , b , ¢ --- are any strongly interacting particles. The rmatrix

element of process (1M, 1) is siven as

PAREU BN (1m.2)

t is the four—dimensional momentum of the virtual photon (t = P, + P, ,
w e P, and P, are electron and positron momenta), u(l’z),v(l’li,y#—-
spinors and Dirac matrices, j# - the operator, describing strong inte-
ractions. The differential cross section of.process (II. 1) can be uritten

using formula (I1.5):

2 3 3
L3 d P, dt 4 - 2
10 = e 2 M1 L 8°(SP, + ¢ =Py limqa@ S[n|? . (IL3)
VE,F, i OB, 1
. . + -
where P, -momenta of particles of the final state expect and e , .
. . . 3 3 . e
Integrating this expression over 47 HdT Py . passing over to t=0
and distinctly separating the dependence of M upon t , we find:
d T . )
do = f = \ w? —am? (HI'/l)
"15 °
where m=2vw? +4° . w_  is electron mass, { s the relativistically
invariant function of the electron mass. The assumption that o) has
poles on  w” corresponds to that on resonances in the o7 _evstem

arc has veen considered in Appendix 1L,
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Consider the case when [ is weakly dependent on m (there is

. +
no resonance in the (e e—)—system, however, the processes of
v o 0 + - 0 t e - ; . .

+ 0+ e +eT, may + e 4o refer to the case in question as the: are
resonances in another channel). From formula (IIL4) it is seen that do
has a very sharp peak near m =2m_ The upper-limit of the nun-

ber of pairs having the effective mass m larger than the given value

W {to the total number ~f pairs, produced in process IIL1) is written as

N{m>M) o .
- )’ {111, 5)

N —_——— .

“tot

From formula (1 3) it is seen that with > 0.5 GeV the contribution of
the nonresonance (e’ e” ) pairs is negligibly small, This is also valid to such
cases when the number of resonance pairs is considerably smaller than

the total nuinber of nonresonance pairs Voot (for instance

: 0 + -
Nigy (@ =77 + 7 4+ e

=~ 10).
N{w s> et + 7 )
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Fig, 1, Schematic view of the experimental arrangement and geometry
51, 55, 8 .5, are scintillation counters. ¢, , ¢, are Cerenkov
total absorption gamna-spectrometers, H, is a liquid hydrogen
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