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A study of 872 events of the reaction Ep - n+n T T ﬂo is reported.
The cross section for this reaction is found to be (0.9 : O;l) nb. The pési—
tive pions tend to be emitted in the direction of the proton and the negative
pions in the direction of the antiproton. The forward to backward aﬁd polar
to equatorial ratios (P-B)/F+B) and (P-E)/(P4E) are found to be (0.17%0.02)
and (0.2710.02) respectively, the former value corresponding to an excess
of two thirds of a n+ or am per event in the backward or forwird direction
respectively in the C.M.S. There is a considerable amount of po, wo and fO
s A. or B mnesong production have been observed.

1" 2
No evidence for an associated production of resonances has been found which

resonance production but no A

makes any simple interpretation of the annihilation process in terms of
three meson final states difficult. In the n+n*no mass distribution an en-
hancement is seen with a mass 2207513 MeV and width 62252 MeV which could
correspond to the neutrally charged state of the peak observed by Chikovani
et al, at 2195 MeV. A simple model is proposed which explains part of the
data on four and five pion annihilations.
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1. Experimental procedure

The 81 cm Saclay hydrogen bubble chamber has been exposed to a
separated beam of 5.7 GeV/c aﬁti?rotons at the CERN proton synchrotron.
The pion and wmuon contaminations of the beam were determined to be 2 and
6 o/o respectively. Four prong events were selected and measured with the
CaRN HPD systewr and processed through the standard programmes for analysis
of bubble chamber events.

A number of different reactions have already been investigated in
this experiment(l-4), for example the 4-pion annihilations 1 . In the present
paper we discués the~déta on the Sfpion annihilations. A more detailed des-

cription of the general experimental prdcedure has been given elsewhere(l_6).

2. LEstimation of contawminationss cross sections

Out of 19100 4-prong interactions which were successfully measured
(89 o/o ofnall.attempted) we have selected 892 events of the type

P st A : (1)
The events were classified as the reaction (l) according to criteria on

kinematics and ionization as will be discussed below.

The greatest source of contamiﬁation is the annihilations into more
than 5 pions»i.é( . |

PP - ﬂ+n+ﬁ_n—nno n z 2 ; (2)
Fig. 1 (upper histogram) shows the distribution of the missing mass squared
for all events consistent with the hypothesis of annihilation into 5 or
more pions. The lower histogram corresponds to those events that fit the
5 pion hypothesis (1) with a probability, prz (1 constraint) greater than
1 o/o. In order to obtain a reasonably clean sample of events of the type (1)
we have taken those having a missing mass squared smeller than that of 2

pions (shaded region of Fig. 1).

Another source of contamination comes from those 4 constraint events
Pp > KK n'n~ that fit the 57 hypothesis and cannot be detected using io-
nisation criteria. A large fraction of these events have bggnugliming§sd
with a cut for small transverse components in the missing'ﬁomentum in the

C.M.S. with respect to the primary direction, All these events give rise to



-3 - CERN/TC/PHYSICS 66-25

a peak in the backward direction of the no production angular distribution
in the interval -1.0 < ccs@iog < = 0.95. We estimate however to have
about 15 events of the type ﬁp - K+K—n+n~no in our sample. For the events
of thig reaction that fit the 5-pion annihilation the no, in the fit, is
still backward, but almost uniformally d;stributed in the interval

0 > cos@io— z =1l. The four constraint events of the type ﬁp -> 5pn+n

(%)

were eliminated with kinematical and ionization criteria .

There is still a cqntamination, evident as an asymmetry in the no
production angular distribufién, which comes from the pions in the antiproton bes
The reactions

np - mwopnm (3
and np - n_pn+n_no (4)
can be fitted as (l), In both these reactions the simulated no of reaction (1)
goes backwards in the C.M.S. We have studied the effects of this type of
contamination in our distributions by simu}ating, with the FAKE program(7),
the interactions (%) and (4) at 5.7 GeV/c incident pion momentum and found
that it is possible to fit the 5-pion annihilation hy?othesis in about 40 o/b
of events coming from channel (3),,and in less than 8 o/o for chénnel (4).
Taking into account the fact that we are able to distinguish, by ionization,
protons and pions with momenta snaller tﬂan 1.2 GeV/c, we can expect, in our
sample, about five contamination evehts of this type for 1 o/o,of negative
pions in the beam. The same study was done for the K interactions from
which we expect to have about four éontamination events for 1 o/o of X in

the beam.

In Fig. 2 we give fhfee‘distributions from the FAKE events of
channel (3) which fit the 5 pion hypothesis. The distribution of the missing
mass squared shows that,small positive values are preferred (Fig. Za), so
that these events are fitted with small probability. The no is emitted
strongly backwards in the C.M.S3. and the effective mass distribution of the

four charged pions is strongly enhanced in the region of 2.8 GeV (Fig. 25)._

After taking into account the corrections for the applied cuts and
estimated contamination we obtain the following cross section for the
channel (1)
o (§p -> n+n+n-n—no) = (O.9i0.1) mb.
P5/5674/ron
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In the following sections we study the 872 events which fit the
5t hypothesis and which are left when the various cuts discussed above have

been applied.

3. Production angular distributions

Fig. 3 shows the production angle distributions in the C.M.S. of
the positive and negative pions in reaction (1). These distributions are
clearly peaked, the positive pions preferentially in the direction of the
incident proton,“the negative pions in the direction of the incident anti-
8,9) and at 3,3

, 18 stronger for high energy secondary pions (Fig. 3),
(11,12,13)

proton. This asymmetry, noted previously at 1.61 GeV/c(
and 3.7 GeV/c(lO)

an observation which is in agreement with certain theoretical models

If charge conjugation invariance is valid, the cos@n+5 distribution
should be the reflection of the cos@n—i distribution about the cose = 0 axis.
This is verified within the stetistical errors. After sunming the cosOn—i

and the reflected cos® +- distributions we calculated the following ratios :

P

=B - 0.17 ¥ 0.02 P-E - 0.27 £ 0.02
F+B P+E

where F and B are the numbers of pions emitted in the forward and backward
directions, respectively, P and & the number of pions with lcos@] > 0.5 and
lcos@l < 0.5. Comparing the asynmetry ratio at 5.7 GeV/c with that obtained

(10)

at 3.3 and 3.7 GeV/c by Ferbel et al s =B - ¢.119 A 0.014 , we observe
: B
that this ratio increases with energy in the region between 3.3 and 5.7 GeV/o.

We also note that this asymmetry, which corresponds to an excess of
O.68i0.08 n+ or m per event in the backward or forward direction respectively
in the C.M.S., is similar to that observed in the corresponding interaction

(1)

o .
when the nm is absent .

In Fig. 4 we show the distribution of the no in the C.M.S. with res-
pect to the direction of the antiproton (cos@noi). For neutral pions,
charge conjugation invariance reqguires a distribution symmetric around
cos@no§ = 0, consequently the asymmetry paramneter (F—B)/(F+B) should be equal
to zero. From Fig. 4c we derive for the no (F-B)/(F+B) = ~O.135t0.034, this
deviation from symmetry being mainly due to an accumulation of events in the

interval ~0.9 > cos @no— > =—1, where we expect contamination events as

PS/5674/rmn
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discussed above. For events with [cose| < 0.9 the ratio (F-B)/(F+B) =
—Oa09i0,04 is less in disagreeuent with the prediction of zero from C inva-
riance. A noticeable feature of the no angular distribution is its similarity

to the n' distribution in the region of cos@ﬁ+ > O rather than cos@n+ < 0.

As can be seen in Fig. 5 there is no diffefenge between the distri-
butions of the C.I.S.cpening angles for the like (r~ ) and unlike-pions
(n* n+). The ratio y of the number of pion pairs having their opening

angle larger than 900 to the number with this angle smaller than 90O is :

+
Yiike = 1.78 - 0.09

+
Yunlike = 1.77 - 0.06

these numbers agree with each other and with the prediction of ordinary phase
space which is about 1.8(;4?. We thus conclude that the influence of Bose

Einstein statistics plays a negligible role in the studied interaction.

4. Resonance production

The effective mass distributiong of the twg pion system for thi dif—
ferent charge states a)'Q =0 (n+n_), b) Q = b 1 (ﬂ- no), c)‘Q = : 2 (n— n_)
are shown in Fig. 6. In the distribution a) 6ne notes two peaks corréqunding
to the po and fo resonances; in the distribution b) only the p meson peak is
visible while the'distribution c) is in agreement with phase space. The en?
hancement in the region of 1550 leV which was reported.in the 4-pions anni-

(1)

result of a least squareé fit with an incoherent sum of the 5-pion phase

hilations is not observed here. - The curves in Figs 6a and 6b are the
space and appropriate p3m phase space with a Breit-Wignier curve for the po
for Fig. 6b and the same plus the appropriate f£3m phase spaces for Fig. 6a.

Reflections due to p and f meson production have been taken into account.

For the f-meson we have used the accepted value for the width

(115 MeV)(l5) in the fitting procedure. We then obtain the following results :

Mpi = (755%10) Mev Mo = (740%12) we¥ Moo = (1298%23) MeV
rpf = (146%31) Mev ro= (101%01) mev
fpf = 0.45%0.07 £o= 0.26%0.05 £,0 = 0.09%0.03

PS/5674/rnn
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where f is the frequency of resonance production.

The fit to the experimental distribution in Fig. 6a is bad in the
region between the pO and fo peaks. This fact is also seen from a ){2~test
2) being only a few o/o.

. (1)

The same phenomenon, but weaker, was observed in the 4n annihilations

for the whole distribution, the probability (p

To improve the it we forcéd the phase space to pass through the minimum

point between the two peaks leaving the masses, width and frequencies of

the po and fo as free parameters. With this procedure the masses remain roughly
at the values given above, while the widths (and frequencies) change to rather
improbable values. Furthermore the fit is bad in the high mass region of

the distribution. The results are : T o = (227%35) MeV, £ o = (0.67%0.04),

I' o= (197744) mev, <,

accepted values of 120 and 115 MeV respectively we obtain the frequencies

o = 0.32%0.04. Tixing the p° and f° widths to the

£ o= 0.6520.0%, f 0 = 0.3320.03. This fit is however highly improbable

as Jjudged from ay -test (p\,2 < .01 o/o). We are forced to conclude that

it is impossible to fit thié\distribution in the conventional way introducing
only ordinary phase space and Breit-Wigner functions. The possibility remains
however that the bad fit to the distribution in the region between the po

and the fo mesons is due to interference between the po, the fo and the back-
ground. We therefore tried to fit the (n+n“) nass distribution summing co-
herently the 5-pion, pOBn ahd fOBn phase spaces but without obtéining a better
fit. A more complete analysis should, however, take into account not only

the po and fo amplitudes, but also that of p+'and p—.

In Fig. 7 we have plotted the C.M.S. production angular distributions
for the systens n+no (wit& respect to the proton) and ﬂ—no (with respect to
the antiproton) for the p meson region (650 < M_< 850 MeV) and the adja-
cent regions (550 < Mnn < 650 and 850 < Mﬂﬂ < 950 MeV). Both the p—

region and the adjacent regions show a dominance in the forward direction.

The production angular distributions for the neutral dipion (ﬂ+ﬂm)
for the same mass region as above are symmetric with respect to coso = (
as expected by C conservation. The folded po distribution, which is shown
in Fig. 8, is compatible with isotropy and different from that of the’adja~
cent regions+which is anisotropic. The production angular distributions of the
p0 and the p_ therefore appear quite different. We note that the po

PS/5674/ron
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+ - -(1)

distribution din the reaction §p - ﬂ+n T T was found to be anisotropic
and similar to the background distribution and thus quite different to the

po distribution in the five pion events.

Fig. 9 shows the procuction angular distributions of all dipions,
independent of their invariant masses. It should be noted that the general
peaking of positive dipions in the direction of the proton, as for the n+'s,

is also visible here.

From the analysis of the distribution of the dipion decay angle de-
fined with respect to its direction of flight and to the normal of the proton-
dipion plane in the C.M.S. one finds that ﬁhcre is no significant difference
of behaviour between the p regions and the adjacent regions. This is in con-

(1)

trast to what was found in the case of po production in the four pion events

Concerning the production and decay of the fo-meéon, the backgféund

is too large to allow a serious angular distribution analysis.

A study of the scattering diagrams has provided no evidence for the

double production of resonances i.e.. ppm, pfn and ffrm.

The inveriant mass distributions of the different charge states of
the 3 pion system are shown in Fig. 10. The charged states give no serious
. . + -0 .. . .
deviation from phase space; however in the w n n distribution we observe

. P o o . .
_in addition to the w meson an indication-of a peak at 2.2 GeV.

Fitting the wo region with a straight line plus a Breit-Wignier

curve we obtain
Moo= (779%6) Mev T o= (56516) Mev £ o= 0.09%0.02.

The width 17w0 is, within tbe statistical errors, in agrecment with our wo
resolution. The production angular distribution in @he C.MM.S. is compatible
with the C invariance symmetry prediction. Fig. ll‘shows the folded angular
distributions for the w° region and the adjacent regions. There is'a clear
forward-backward peaking, which is also présént‘in the distribution for the
adjacent regions. It thus appears that the w? angular distribution is_more
gsimilar to that of the po produced in the reaction 5? —; pon+n-(l) than to
that of the po produced in the reaction ﬁp - pon+n_no. A search for the spin

PS/5674/rmn
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alignment of the wo with respect to the normal to its production plane gave

a negative result.

Comparing the wo production in the 5-pion annihilation with the po

(1)

production in the 4-pion annihilation we obtain the following ratio

- - *
°op - Wntnl L (95536) pv* _ 2.3 % 1.1

o = + = (427513) b

0
PP 7 p T

that is not in disagreement with the value of 1 given in references<16’l7)

for a quark model. However the absolute values of the cross sections are a
factor ™~ 40 less than the predicted values (assuming all annihilation to

go via three meson states),

e may also compare the cross section for the process

pp - non+n— of (4t2>pb, no » w'n n° with the cross section
o (pp - ﬂ+nﬁno) = (ZBOiIZO)pb<18) at the same energy, giving the following
ratio
pp > nomn ’ + %
- ——— = (0.065-0.046)

PP > T TR

C17)
which should be compared to t¥:» value of 0.33 predicted in references(l6'l7’,

The peak at 2.2 GeV is about two standard deviations above the over-
all phase space distribution (which fits badly in this region) and five stan-
dard deviations above the adjacent regions. This enhancement was originally

(18)

antiproton energy. This peak cannot be explained by contamination events.

observed in the data of the Bonn-Hamburg-Milano collaboration at the sane

For example the production anguler distribution of the (n+n—no) systen in

the region of this peak is symmetric as is also that of the no, applying to

(18)

background and adding the events of the B.H.M. collaboration, the peak shows

our data the cuts used in reference for separation of the contaminating

up nore clearly (Fig. lOd)?ﬁ. Fitting a straight line and a Breit-Wigner

. . . o '
* Ugr experinental value is corrected for other decay modes of the w and the
n°. _ .
. . . i . 2 2 ~ o
#% This figure includes events with fMM l < 0,125 GeV/ and [cosno”@l < $.95
p,
The ideorr i was obtalued coswidlng an error of 20 HeV for each (n+w‘no>

naos value,

PS/5674/ron
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function in the region of the peak (2.00 - 2.45 GeV) of Fig. 10a we obtain
the following results

M= (2207 T13) mev T = (62 % 52) Me. |
The similarity betwecn this'ﬂass value and that of 2195 I 15 MeV found for
the central value of one of the peaks in the charged boson mass spectrum

(19)

(7" -meson) by G. Chikovani et al suggests that we may be observing here
its neutral cougterpart. If this is the case then we Eight expect to see
a peak in the n-n+n— mass spectruﬂ. The form of our n_n+n— spectrum does

not allow us to say anything definite on this point.

We have no evidence for the presence of the Al and A2 nesons. This,
together with the absence of associated pp, pf or ff meson production, nakes
it difficult to interpret our data in terms of the 5p annihilation going via
the production of three mesons as is suggested by simple quark models(16’l7)

unless additional pions are also shaken off.

In Table 1 we give the production cross sections for the observed

resonances.

Cross sections for rcsonance productiorn in the reaction

- + +
PP > T T TTT

CHANNEL | o(pb) o/o |
poﬂ+n—no % 240 : 70 ! 26 * 5 ?
£nnn’ . 80f40 | 9%z

L . 40%10 | 45t
§ wn § 84 T 26 ? 9% §
ot | 42 ouafon |
i 0 + - | f
. Tr i

T | ~ 90 ~10

— vy — — — o —— o s

In Fig. 12 we show the mass distributions of the 4-pion systenms.
The neutrally charged combinations have a peak structure in the high mass

PS/5674/rmn
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region. The first peak around 2.8 GeV is characterised by a strong asymmetry
in the production angular discribution in C.M.S. and we can explaii it as

. L . . . - -+ - .
a contamination coming predominantly from the reaction m p - =7 pn n which

e - + + = =0 )
was fitted as pp == = 7 1 = (see Fig. 2).

The enhancement around %.25 GeV however does not have such an -~ svmm~ "

but the fact that events of the type pp » K K n'm which are fitted spurious -
ly as reaction (1) give a peak in the n+n+n_n— mass spectrum at about 3.25
GeV is sufficient reason to regard this peak with suspicion.
+
Finally a study of the won_ mass distribution showed no evidence

for a peak in the mass region corresponding to the B-umeson.

5. Discussion

(1)

It seems, looking at the results on the four pion and .five

.

pions events, that a2 simple model, see Fig. 13, in which only three unesons

are produced at an annihilation vertex, might explain certain features of

the data.

Thus the fact that the angular distribution of the pO in the 7 ~7-»
events is more similar in shape to that of the wo than of the po in the five

pion e¢vents suégests that the.r production mech aism may be simila: , Figs 131
and d for example. If the quark rearrangement model(16’l7) applies we then
expect for the ratio of the won+n— and pon+n— cross sections a value or ors
(experimental value 2,26i1.1).

-

We then suppose that the remaining 4 and 5 pion states (after - -ciul-
ing the won+ﬁ— and pon+n_ three meson final states) may be explained in torms
of the peripheral diagrams of Figs 13%a, b and ¢ where the annihilation —-ple-
produces three mesons only. For the 4 pion events it is clear that, since
po and fo nesons are produced in 49 o/o of the events, the remaining 51 o/o
of events should be produced via the reaction.éf Fig. 1%c¢ and therefore con-
tain a peripherally produced n+(n—) having a backward (forward) peaked angular
distribution in the C.M.S. The number from experiment is found to be

(56%19)0/0.

In the case of the remaining 5 pion events, assumed to be produvcid

via the reaction of Fig. 13%a, it is necessary to know the ratio of pt to p”

>S/5674/rmn
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production in the case where the exchanged baryon is neutrally charged. +
The quark rearrangement nodel prediots a low value for the ratio of po/p_
production in ﬁn annihilations (~ 5 o/o). If we neglecf this small correc-

tion and usé Clebsch-Gordon coefficicnts at the upper vertex, then we predict

for the 5 pion events going via channel a) of Fig. 13 that+ *

+
59 o/0 contain a P

1.12 x 2/3 x 80 o/o

0.77 x 1/3 x 80 o/o 21 o/o contain a po .

i

+
Bxperimentally we find 45i7 o/o for o , 26t5 o/o for po, and 9i3 0/o

for fo. In addition the model predicts that 53 o/o of the 5 pion events

. , . +
a value to be compared with the experimental value of 68-8 o/o.

It is clear that soue modification would be necessary in the above
discussion if the quark rearrangemcnt model is modified to include the pro-
q, L)

. o . ‘ 0
duction of resonances with higher spin e.g. the f mneson.

A further feature we have noticed is the lack of strong anisotropy
. . . . o o . . 0 + -
in the angular distribution of the w and p in the reactions w n nm and
o + - . R 2 . . .
p mm respectively. Both have a form -~ (1+cos 0), which is consistent

with requiring only angular momentum contributions up to £ = 1 in the C.M.S.

Now if the quark rearrangement model is valid for annihilations
2 -
in flight( O> it predicts that the won+n channel (o = 84 pbs) represents
~ 8 o/o of the annihilations of the quark rearrangement type at 5.7 GeV/c

and hence a total cross section for annihilations of this type of ~1 nb.

Since the S-wave cross section at 5.7 GeV/c is ~ 500 pbs it appears
that this cross section plus sone of the P-wave cross section can be accounted
for in terms of annihilations of the quark rearrangement type. Now the total
annihilation cross section ath'’f GeV/c i ~22 mbs 13 and must involve
angular momenta up to £ = 5. A large part of this 22 nmbs, involving the highez
angular mouentun states, is responsible for events with pion multiplicities

of six or more, but the angulur distributions of the pions in these

+ wo and To production via three body final states account for ~20 o/o of
the 5 pion events.

¥ The factors 1.12 and 0.77 come from the ratio - n+n_pu TITe - ZE
Pp - M TWp 50

. n « (20) . (16)

as given by the quark rearrangement model or by Chang and Shpiz .

PS/5674/rmn
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high multiplicity reactions do not reflect the fact that they contain high

(10,18)-

angular momenta 4 possible explanation of this apparent anomaly

“could be that the piong are produced at two separate vertices which have

' relatively high angular momenta (as required by a peripheral model of the

annihilation process) the subsequent isotropic decay of the pions at each
vertex washing out the effects of this angular momentum when only the indi-

vidual pions are studied.

As a final remark it is worth noting that the cross section corres-
ponding to the compton wavelength of the nucleon is ~ 1.3% mbs not too far
off the above estimate of ~ 1 mb for annihilations occurring as the result

of central collisions. -
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The main results of this work can be summarized as follows :
. » . - + = =0
The cross section for the reaction pp’~>'n+n+n n n at 5.7 GeV/e

is found to be (O.9i0.l) mb.

The production angular distributions in the C.M.S. for the positive
and negative pions show the well known features of asymmetry and anisotro-

py. - The ratios F-B and P-E are found to be (o.17io.02)_and (0.27%0.02)
. F+B P+B .
respectively, the former value corresponding to an excess of two thirds

of a n+ or a n  per interaction in the backward and forward direction in
+

In the invariant mass distributions of the 2 pion systems the po
and fo mesons are clearly visible. The cross section for the reactions
o > o 3n and pp - £°3n (£° - w'n) are (240%70) pb and (80140) ub.
We have no evidence for an associated production of these resonances, i.e.
reactions of the type Ep » pfn, ppn or ffn have not been observed. This
appears to be at variance with the predictions of simple quagk annihi-
lation models. The production angular distribution of the p is colli-
mated in the forward-backward directions, while that of the po is consis-

tent with isotropy and differs from the background distribution.

The mass distribution of the m m 7 system provides evidence for the
occurence of the reaction pp - won+n— with a cross section of 84i26 ub,
the angular distribution being peaked forward and backward in the C.M.S.
as is the background. In addition to the w® peak a peak at a mass
2207i13 MeV with a width T = 62i52 MeV is suggestive of Fhe)neutral

19

counterpart of the T~ boson reported by G. Chikovani et al

We have no evidence for any of the other 3 or 4 pion phenomena like

the Al, A2 or B (B - W - 4%).

A esimple model of the annihilation process is proposed which success-
fully explains some features of the data of the four and five pion anni-

hilations.
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FIGURE CAPTIONS

Fig. 1  lissing mass squared for events classified as annihilations into 5 or
more pions (upper histogram). The lower histogram represents events that
fit the 5-pion hypothesis (1>X2(lconstraint) > 1 q/o). The'cross hatched
part corresponds to events with a missing mass squared smaller than that

of 2 pions.

Fig. 2 Distributions of FAKE events from the reaction m p - 7 pn n  which it
the hypothesis Ep - n+n+n—n—no. a) missing mass -squared, b) invariant
mass of (n+n+n-n-), ¢) invariant mass of (n+n_no).

Fig. 3 Production angular distributions for the n+ and 1 from the reaction
- 4 o4 - - . .

PP » T UM TT no . Upper parts of the Fig. are scatter diagrams with
momentum vs production angle in C.M.S. Lower parts are projections on

the cos€ - axis.

 Fig. 4 Angular distribution in the C.M.S. for the m°. Y.

+ -
Fig. 5 Distrigutions of the opening angles in the C.M.S. for the (n-n—), (n—n+
and (n—no) combinations.

Fig. 6 Mass distributions of the 2-pion systems for the different charge states

Q@=0, 1 and 2,

Fig. 7 Production angular distribution in the C.M.S. for the (n+ﬂo)-systém’with":
respect to the direction of the proton and the (n—no)-system, with res-

pect to the antiproton in the p;region (fuil line) and adjacent fegions.‘
Fig. 8 Folded angular distribution for the (n+n_)fsystem.

Fig. 9 Production angular distributions for all dipions. a) charged combinations.

(angle definitions as in Fig. 7), ©b) neutral combinations.

Fig..lO a,b,c)mass distfibutions of the 3-pion systems (CERN data) d) Gaussian
ideogram (CERN+Bonn-Hamburg-Milan data).

Fig. 11 Angular distribution in the production C.M.S. for the (n+n~no)—system for

the wo region and adjacent regions.
Fig. 12 Mass distributions of the 4-pion systems.
Fig. 13 Possible Feynman diagrams for the annihilation prOCess.’
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