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PARTICLE RATIOS AND LEPTON PRODUCTION
AT LARGE p, IN A SIMPLE PARTON MODEL

VLADIMIR BALEK*, VLADIMIR CERNY*. JAN PISUT*, Bratislava

We estimate particle ratios and lepton production in a simple model in which the
observed particles result from the SU(6) symmetric fragmentation of a quark with large
pr. The invariant cross-section for the parton production at 90° is of the form p ,“f(x,)
and the parton fragments to mesons, baryons and antibaryons from SU(6) 35- and
56-plets. In this way the model leads to a copious production of resonances at large p,
and the resonance decays represent an important contribution to observed ratios of
stable particles.

The results are in a rough qualitative agreement with the recent Chicago-Princeton
and British-Scandinavian data on particle ratios. The model can account for about one
half of the observed lepton to pion ratio at large pr.

YUCJIO YACTMI U JEOTOHHAA NMPOIYKONUA IMTPH BOJBHHNX
3HAYEHUSAX g, B MTPOCTOM IMMAPTOHHON MOAEIH

B pa6oTe OHEHCHO YHCAO YACTHL, H JCTITOHHAA NPOAYKUKA B CAVIAE MPOCTON MOJENH,
B8 KOTOPO# HaBTIOAAEMBIE YACTHULI HONYYatoTCA B pedyabTate SU(6) _ cuMMeTpruHO#
(parMeHTaUmMy KBapKa c GOMbIIMM 3HaYEHHEM Py . HBApUAHTHOE noniepeHoe ceveHune
NPOAYKIUMH NapToHOB NpH 90° nMeeT dopmy p, ", f(x,) n napTons! dparmeHTHPYIOTCH
Ha ME30HbI, GApHOHLI M aHTHOapuoHsl u3 35-mieta v S6-nacra SU(6)-cumMmeTpus. -
Mogens NPHBOIMT K OOWALHOM NPOAYKLUMM PEIOHAHCOB NMPH GONbILMX 3HAYEHUSX Dr,
npuuéM pacnajbl Pe3OHAHCOB NPEACTUBNAIOT BAXHBIA BKIal B HaOMIOAaeMoe YMCNO
CTaGUIBHBIX YACTHIL.

Pe3ynbTaThl HAXOAATCH B IPY6OM KaUCCTBEHHOM COTJIACHH C MOCNENHUMHU AAHHBIMH
0 4HCAE uACTHL, NoJyueHHbiMu rpynmamu «'Uukaro-Tipuncton» u «Anrnna-Ckau-
AMHABUAY.

Monesnb MOXET OOBACHATbL NPUOAMIUTCALHO OJIHY TONOBHHY M3 HabGloaaeMoro
COOTHOMIEHHA JIENTOHOB H MMOHOB fIPH OONBLIKX IHAYCHUAX Dr.

I. INTRODUCTION

The parton model [1, 2] was extremely successful in describing the deep inelastic
eN scattering and in predicting the general features of deep yN and ON collisions

*Katedra tcoretickej fyziky, Prirodovedecka fakulta Univerzity Komenského, Mlynskd dolina,
816 31 BRATISLAVA, Czechoslovakia.
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ﬁ,u. 4, .,i. The mmw:q.:u:c:m of the parton model were corroborated by carly ISR [6]
Cﬁm::ﬁ:? showing that inclusive production at large p, is much larger than
4 simple extrapolation of low p, data. : .

the ﬂ_\_:_o:_:nm in estimating the relative importance of various subprocesses.
odels based on hard parton-parton collisions [7, 8] usually assume that the

parton-parton cross-section do/dQ behaves i i
: ves like 1/s. This leads i
cross-sections (at OF=9(r) S tnclusie

d’o _
mmw ~Pr f(xy)

S:r .2 HAL: .o_mmn oo::m&o:.ozﬂo experimental data {6, 9].
This trouble js avoided in the CIM [10, 11, 12] (constituent interchange model)

where the hard parton-parton Scattering is assumed to be ab

be about 0.85, which is in agreement wi
llaboration [21] at the CERN-ISR.

w,sm N =4 trouble” is also avoided in the quasi-exclusive parton model [22], in

_< multiperipheral mode] (23] and in the approach by Bander, Barnett and
verman [24] for further references see reviews [12, 14, 15 16].
T'he data on large p, reactions are generally believed to

is then either identical with the constituent which took part in the subprocess or
appears as a result of quark fragmentation.

In the present paper we shall study the consequences of the assumption that the -
dominant contribution of the production of particles at large p, is provided by the
quark fragmentation and the quark fragmentation is an SU(6) symmetric process.

In the calculations we shall explicitly use the Ellis “quasi-exclusive” model, in
which the hadrons with large p, appear only as a result of the quark fragmentation.
In models where tha basic subprocess is the quark-hadron scattering our model can
at most roughly represent only that part of the final state whichis due to the quark
fragmentation. The specific SU(6) symmetric prescription for the fragmentation of
a quark to hadrons roughly corresponds to a simple picture used earlier by
Bjorken and Farrar [30]. Our prescription for the quark fragmentation roughly
corresponds to a picture in which a hard parton moves across the SU(6) symmetric
QO reservoir and picks up at random the partners from the “sea’.

Particles produced “directly” (parents) are supposed to be members of 35-plet
of mesons and 56-plets of baryons and antibaryons. The observed particles
(children) are produced either directly or come from decays of resonances.
Branching ratios for decay of resonances were taken from tables of the Particle-
Data Froup [31]. The assumption of the SU(6) symmetric quark fragmentation is
motivated by the qualitative agreement of the results of Refs. {30, 32] with various
data on multiparticle production and by the growing evidence [33] for the
production of resonances in high energy collisions. A recent results pointing in the
same direction is the significant n-production at large pr [34].

The paper is organized as follows: the model is described in some detail in the
next section. The results for the particle ratios are compared with the
Chicago-Princeton [9] data in Sect. I11. and with the British-Scandinavian data [21]
in Sect. IV. Comparison of the lepton/pion data with our calculations is presented
in Sect. V. The last section contains some comments and conclusions.

II. MODEL FOR THE INCLUSIVE
PRODUCTION OF HADRONS

We shall start with recalling some standard formulae for particle production in
the parton model. The details omitted here can be found in [8]. In the course of
calculations we shall, as usually neglect masses of partons and of hadrons with large

.

The probability that a hadron “a” contains a parton “Z”” with a fraction x of its

momentum is

1
Mm....ﬁ\«vak
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and the probability of the fragmentation of parton

. . . 70010 a hadron <4 with
4 momentum fraction y s

]
" Gi(y)dr.

Within this framework the inclusive production of a hadron becomes

do | F(x) Flx) i
Eo—=— : == £
dp pil x a, X ab&.m:.:.ﬂi T X

WnO/2 cot@/2, °
1. (1)

where do/df is the Cross section for the parton-parton scattering. [ is the
parton-parton Mandelstam variable, @ is the production angle in the
hadron-hadron c.ms. and y can be rewritten as

X ltan@®/2  cot@/2 2
y ”% + e ) .~.5”HD..
2 X, X, §

Owing to the condition y<| the region of integration in Eq. (1) is limited to

O=<sx <1

XX tan @/2
Yy — o o <x, <],
2x, — x,cot @72 -

In om_.oc_mzsm the production of 3 specific hadron “/™ we have to make the
following replacement in Eq. (1)

d .
PO ) G600~ S Fin) P [ Sy +
©
Q if h
+aa o).

nterference terms [8]. In the numerical calculations, detailed below, we have used

.ro parton &m:.&czo: m::n:o:m.ﬁ?&\k form the McElhaney and Tuan modifica-
ion of the Kuti and Weisskopf analysis [35].

— M 3 .
..:..SL.E,\JM:It (1+2.3x), )

1
d.(x)=1.11—=(1 - x)*"
(x) -0,

1
FQVHOAMC -x)*,

he
T€ u, and d, refer to up and down valence quarks in the proton and u,

represents the contribution of individual “sea™ quarks and antiquarks. We shall
Now pass to some more specific assumptions used in the present model.

IL1. The fragmentation of quarks
into hadrons

The essential contribution to the production of hadrons with large p, is due to
fragmentations in which a single hadron takes almost the whole momentum of the
original parton*). In our simple-minded model we shall take into account only
these hadrons and write the fragmentation function as follows

Gi(y)=g¢'5(1—y), (5)

where g7 is independent of y. In the quasi-exclusive parton model [22] g% depends
on 7. We shall presently return to this point.

In order to evaluate g% we shall use the SU(6) symmetry somewhat in the spirit
of Refs. [30, 32].

The naive picture behind the model assumes that a hard parton Q, moves across
the sea of soft quarks and antiquarks and picks up at random partners to form
mesons from the 35-plet or baryons (antibaryons) from the 56-plet.

Suppose, for instance, that the hard parton is of the type *“/” with the spin §; and
the spin projection (on the z-axis) denoted by s, . The probability of its fragmenta-
tion into a particular meson M with the spin S, and the spin projection s,, is then
supposed to be given by the relation

g = P(MS,s50/1S:s.) = QKM | MSys50s T.m....n.. s \%}.v _N,

where C,, is the overall normalization factor and L,jrunover 1 to 6 (including both
quarks and antiquarks). In the following we shall delete spins (but not spin
projections) and write the preceeding formula in the form

.QWNWAE@Z\QVHQ:M_Aghz_@..,\.&v_N. (6)
I8

We are not interested in polarization of the outgoing mesons and we suppose the
incident hadrons (and consequently also incident partons) to be unpolarized. We
shall therefore average over spin projections. The resulting coefficients g~ are thus
actually given by the SU(3) CG coefficients multiplied by (25,, + 1) weight factors

due to possible spin orientations of outgoing mesons.
The term SU(6) symmetry is in the present paper used only in this connection
and only in this sense. It would be (actually) probably more appropriate to speak

*) This point was already emphasized by Ellis {22].




In the same way we calculate the coefficients g
quark “/’ into the baryon “p:

9:=P(B, s,/i, =G> S (B, Suldss;ij.s 5k, s ) N

The coefficients g7 averaged over spins are listed in Tabl
there correspond to G, = 1, C,=1.

Inserting Eqs. (2), (3) and (5) into Eq. (1) one obtai
for the production of the hadron “4"

€ 1. The numbers given

ns the inclusive cross section

QQ. ! i QQw.. i |
Egp =S [ dnFin) Py, [%q+

, (8)
+80,51] 2
da ?’ | ax, tan@/2’
where
A =_Xrcot e/ Xixrtan @/2
e e e e = .
2—x,tan@/2’ * 2x, — x, - cot@/2

11.2. Parton-parton cross section

vhere © is the Scattering angle in the parton-parton rest frame and the normaliza-
ion is chosen so that a=1 would correspond to the unitarity limit in the pure
~Wave scattering. Since 5= = (1/2) sx, x,(1 — cos ©), we obtain in this case

do  16na .
alml?«_b% ) . ©)
1serting such a cross section into Egq. (8) we immediately obtain
do” " dux,
I'SEg| =33 | s PP e, (o)
d’p len iqJa XrX;

1ere A=x./(2-x,) and X =xx7/(2x, — x,).

<
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This, however, clearly contradicts the data [12, 18], requiring

1~ (Vs)™" f(x,) (11)

witl an 4 in Eq. (10). The Chica 0-Pri
:a_ow:.m that the parametrization (11)is in general not nm:mam_mlw_”mﬂnoﬂww M:@M
nnnm_n_n_z n depends on x, . For the pion production it starts with ~4 at x;~0
n__Sc.m to :2.x at x7~0.2 and then levels off at n~11 at higher x,. T
This .UQ:NSOE of n will hardly be explained without a deeper understanding of
the basis of the parton model. A step in this direction is the recent analysis [11, 12]
of the particle production within the framework of the CIM model ,mOn
U:m:oim.:o_ﬁ.vmmnm_ applications one could perhaps consider n~8 as a H..o:w:
WM”“EWEE”_O: ocm :.5 M:Qmw dependence of the inclusive meson production. This
was also obtained b itish- inavi ithi
encry ranse. y the British-Scandinavian group {21] within the ISR
u..:m value n =8 for the pion production was predicted by CIM [10 11] (and
earlier :w.mm:w:nmw quoted therein), As an approximative and transient mmmES it is
also ﬂcB.:na in the quasi-exclusive parton model [22] which we shall follow here
In this model, roughly speaking, the outgoing hard parton has to join one of Em.

u.3<._o=m companions and 57 is being penalized by a factor proportional to the.
tonic formfactor F,(r)~ 1/7 in the amplitude*).

with n considerably higher th

At @=9q°

X1 X3
X +x,

= —gx,

2 . w e =
nd F2(7) 2:.; brings an additional factor of (Vs) ™ into the Cross section, restoring
1€ «o:mr‘mmammamsa.g% the data. Inserting a factor B into Eq. (9) we obtain
1€ Inclusive production cross-section for mesons from 35-plet.

" 32af(x, + 1)’

Nn = g 1:4 . d 3 I
1 A/\,wv =] dx, k#«_uAH_u»wvu WNAR_VM«\AHN:.Q\...T.Q\ . (12)

m:.oEQ .cn mentioned that the introduction of the factor Bris equivalent to the
odification of the parton-parton cross-section. The same form of the cross-sect-

The energy dependence of the inclusive proton production found in the
Chicago-Princeton [9] experiment shows similar peculiar features.

The fits [9] to baryon data by Eq. (11) show again strong dependence of n on Xr.
At x; ~0 n starts at about 4 and grows up to about 14 at x,~0.5. For a rough
qualitative description of the data we can proceed as below and multiply do/d{ as
given in Eq. (9) by %, which corresponds to # ~ 10 and leads to :

- ' 32ay(x + 1)
ho__ —10
L=(V"3 | dn— s

Fi(x) Fi(x)[g"+ g"). (13)

The factor 7" is a purely phenomenological device lacking in the present context
a physical interpretation. One might perhaps hope that the interpretation would be
easier for y/* (the square of the form-factor), but the latter leads to manifest
contradictions with the data on the x, dependence of baryon to meson ratios.

We shall make a few further comments on this point in the last section. The
formulae (12) and (13) give explicitly the production of mesonic and baryonic
resonances. In order to obtain inclusive cross sections for stable particles we have
to take into account decays of resonances.

IL.3. Decays of unstable particles

Let a resonance with the mass M decay into two particles with the masses m, and
m, . The momenta of décay products in the rest frame of the resonance are denoted
as q. The energy and momentum of the resonance in the cms. of the
hadron-hadron collision are denoted by E, P. The longitudinal momentum qQ=xP
of its decay product is given by the Lorentz transformation

E oom%,_"+h

i %
kﬁlga gm ; (14)

where #* is the angle of the decay and E* the energy of the product, both in the
rest frame of the resonance. From Eq. (14) we get for large P

d (cos9*) Hmak.

If the decay is isotropic in the resonance rest frame,

=1 goe. M
dw =42 ~3 Cdx, (15)

where dw is the angular distribution of decay products. According to Eq. (14) x
varies within the interval (x,, X,), where
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lm q* E* *
««_lgl!@ Hw”ﬂ.*.w\\. :ov

The decay of the .Bmo:m.:n.m is thus described by the function

M
2g*

g(x)= O(x,—x) O(x - x,). (17

Let (E do/dP)* be the incluc: i ;
et )" be the inclusive cross section for the production of the resonance.

A do vx”N&ﬁw do\®
dedp, mm=®A v :

If th i i
3&@ Rmo.:msoa _m.<nq fast in the hadron-hadron rest frame, then its deca
products will move in the same direction. For O*~90° we get ’

A do Vo do \*dp;
- T
dedp, \ 9(x) Ag@:#v Py

M.M“umnm x nn__oao.,.mm the .B:o of child’s to parent’s momentum and C denotes the
ay product (the child). Coming back to invariant Cross-sections

(282 = oo (e o

iny

Because of @-fupcti i i ion i
B :,:o lons in Eq. (17), the Integration in Eq. (18) extends over (P,

NU.::.“.N”EAM..TQ’*VL

ithin this interval QQVHE\NQ*.
In actual calculations the right-hand side in Eq. (18) has to be multiplied by the

MMM.MMM& Qnmmo of the particular decay. Eq. ( 18) as it stands corresponds only to
Yy decays. Three-body decays like - 7% 7 7° S@nm:oﬁoa:wmn:mn:ﬁ

{ll. PARTICLE RATIOS IN PROTON-NUCLEUS COLLISIONS
AT 400 GeV/c

The inclusive production of a particular stable particle consists of two parts: the
former is the ,,direct* production given by Egs. (12) (for mesons) and (13) (for
baryons) and the latter represents the decay of unstable resonances. The produc-
tion of resonances is again given. by Egs. (12) and (13) and the production of their
decay products is then calculated by using Eq. (18).

The invariant cross section for the inclusive production of positive pions is
compared with the data in Fig. 1. The agreement is quite satisfactory. The energy -
dependence s also more or less correct, since the appropriate factor » (see Eq.
(11)) was built already into the model. The copious production of resonances
which forms the essential assumption of our model cannot be directly tested since

amm
aNC
dOIUO
dOluw
10
0wl 400 Gev/c
&l /.zoomr
b | 1 i { L { 1 !
02 04 06 08 x 02 04 08 08 %

Fig. 1a. &~ production in proton nucleus collision Fig. 1b. n~ production in proton nucleus colli~
at 300 GeV/c. The continuous line with data  gone a¢ 400 GeV/c [9] and at Vs=52.8 GeV
points represents the CP results [9], the short {21]. The line with short dashes shows our calcula-

dashes show results of our model. tions at Vs=52.8 GeV and data points are from
Ref. [21].
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by the requirement that the proton

Xr=0.2 and E..=400GeV. After

10 104
K/n+*
01 .
K7/n~ 01 W
p/P
02 04 6 %, T

2. Calculated particle ratios in proton-
the Chicago-Princeton data [9). The

having fixed y/f (the only free parameter) we can calculate particle ratios. The
results are compared with the Chicago-Princeton [9] data in Figs. 2.

It should be noted that the data [9] plotted in Figs. 2 are obtained by
extrapolating the production on Be, Ti and W targets to A = 1. Correspondingly,
the distribution functions F(x) in Egs. (12) and (13) are the average of the
distributions in neutron and proton. The overall rough qualitative agreement with
the data is an argument in favour of the manifestation of SU(6) in large pr
phenomena. The only obvious discrepancy is in the K™/K™ ratio. Some comments
on this point will be offered in Section VI.
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i

Fig. 3: Ratios p/a and n/x° predicted by the Fig. 4. Lepton/pion ratios at 400 GeV/c.
present model at 400 GeV/c.

In Fig. 3 we present predictions of the present model for n/z° and A/p ratio at
400 GeV/c. ,

The large A/p ratio is typical for the present model and will probably be among
the first to be measured. Numerical results for particle ratios are summarized in
Table 2.

IV. PARTICLE RATIOS AT ISR ENERGIES

The British-Scandinavian (BS) collaboration [21] has measured the particle
ratios for the ISR energies at <muwu.a. 30.6, 44.6, 52.8 and 63 GeV and for

Pr<4.75-GeV/c. We shall compare here the data at Vs=52.8 with our cal-
culations.

The inclusive &~ production is compared with the data in Fig. 1b. The agreement
is, within the limited p, range over which the data are available, quite good.
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Table 2

Particle ratios at P = 400 GeV/c (pA collisions)

Yr mlAt plat KK Kt K'in pin pip W Alp 104e/n) 10/ ™y

0.1 0.841 185 0.271 0.789 0.254 0371 0.186 0.275 1.13 0.558 0.527
0.2 0.772 0.451 0.174 0.823 0.185 0.062 0.104 0.275 1.06 0.470 0.449
0.3 0.716 0.197 0.122 0.850 0.145 0.020 0.072 0.279 1.02 0.417 0.397
0.4 0.667 0.106 0.090 0.877 0.117 0.008 0.052 0.287 0.98 0.372 0.349
0.5 0623 0.065 0.066 0.902 0.095 0.004 0.038 0299 (.94 0.327 0.295
0.6 0.583 0.042 0.048 0.927 0.077 0.002 0.028 0.312 0.89 0.279 0.237
0.7 0546 0.029 0035 0.952 0.062 0.001 0.021 0.325 0.84 0.230 0.176

The parameters af and ay (see Egs. (12) and (13)) at these energies are:
aff=5.76 GeV and ay=196.5 GeV®. Their energy dependence indicates that our

model can represent only a rough phenomenological description of the true
dynamics of the process.

Xr at ISR is below 0.2 and models based on hard interactions of hadronic
constituents can hardly be trusted for x;<0.1—0.2. The extension of data on

particle ratios to higher values of Xr is very desirable,

Our calculations for the A/p and /7° ratios are presented in Fig. 6. The data on
A/p are not yet available and the recent data [34, 43, 12] give n/7° = 0.55+0.11
for p, in the interval 3t0 5.6 GeVye, Numerical results of calculations of particle
ratios in pp collisions at /\.mnmw.m are given in Table 3.

V. LEPTON TO PION RATIO

One of the unexpected results reported at the London conference was undoubtly

he large ratio of directly produced leptons to pions at large p [25, 26, 27, 28].

10f
r ﬁ o
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1 i 1 1
02 04 06 x,

Fig. 5. Particle ratios for proton-proton interact-
ions at Vs=52.8 GeV. The solid line shows our
calculations, crosses indicate results of the quark
fusion model with PS-mesons [17, 18] and the
open circles stand for resuits of the quark fusion
model with PS- and V-mesons [19]. The data are
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and
. <m:. [37] model, é:n.nm leptons appear as decay products of a virtual photon
created in the parton-antiparton annihilation,

n/ne 07

01 (/1) 10°

[BRIREI D —
=]
o

T
o
(%]

I

TR e R —

. 7. Lepton to pion ratios in pp interactions at
Vs=52.8 GeV. Our calculations (solid line), the
Combridge [19] result for e/x (circles).

Fig. 6. Predictions for the Alp and n/x° ratio: Fig

our model (solid line), the Landshofff and e

Polkinghorne {17, 18] one (crosses) and the

Combridge [19] one circles). The exp. result
[34)is n/x°=0.55+0.11.

Wuﬂoan\m_.os ratios*). This is in accord with the qualitative analysis by Sivers
Todsky and Blankenbecler (Sect. II.D in [12]) and with Combridge’s

6

Table 3

Particle ratios in pp collisions at Vs = 52.5 GeV and &* = 90°

xr a/xt plat KIK' K'nt KIax plx~ plp  nin® Alp 10%e/x7)  10%u/n)

0.1 070 1.85 026 077 028 042 0.159 028 1.07 0.62 0.59
02 059 045 016 081 022 007 0.097 028 099 0.56 0.53
03 050 0.19 -0.11 0.83 0.18 0.025 0.067 028 0.94 0.52 0.50
04 043 010 008 086 0.16 0.011 0.048 029 090 (.50 0.47
05 036 006 006 0.88 0.14 0.006 0035 0.30 0.86 0.47 0.42
0.6 031 004 004 092 0.12 0.003 0.026 031 0.81 0.44 0.37
0.7 026 003 003 094 0.11 0.002 0.019 033 0.76 0.40 0.30

calculations [19]. The remaining half has fo be looked for either in the production
of the y(3.1) particle [41] or, if this is also insufficient [12}, in some completely
different process, unknown at present.

VI. COMMENTS AND CONCLUSIONS

The present model based on an SU(6) mechanism for particle production at large
pr gives a rough qualitative agreement with the data on particle ratios in
proton-nucleus collisions.

The essential feature of the model is a prediction of a copious resonance
production at large pr. Such data of the resonance production would be, in general,
an essential contribution to our understanding of the large p; phenomena.

In dynamical questions the present model is purely phenomenological and
significant developments in this respect will probably be possible only after
a amnvon understanding of the hadron structure and dynamics has been reached*).

In this situation it is rather difficult to find a plausible interpretation of the cases
in which our model disagrees with the data (like the K~/K* ratio in Fig. 2a). We
have completely neglected the gluons. If they carry about one half of the hadron’s
'momentum they have probably full right to contribute somehow also to large p,
phenomena. Unfortunately we have no idea of how to estimate these effects.
Furthermore, even at the phenomenological level, the parton distributions in
hadrons are not particulary well known in the whole x-region. Then, the present
model is very rough in the delicate question of the parton fragmentation. We
actually take into account only the first step in the fragmentation chain. This may
seriously underestimate the production of K~ mesons which cannot-be formed in

*) It seems at present that the most promissing way is an attempt to disentangle contributions from
various subprocesses by using effective exponentials [11, 12].
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inclusive production at O, £ 90°
We have also compl : ,
: pletely neglected the charm. A i
Umn.:o_n can significantly influence the K7/K* Hioatimgs
ratio. The most drastic of our pheno

. presence of a charmed
B:n atlarge p, and the lepton/pion
menological assumptions concerns the

uch » Or preferably, an information about the parton

. necessary prerequisite.
In concluding, we should perha i that mod.

hope to agree with the data better

, 32] will be tested unamb
r : 1guously only by th
esonance production at large p,. Such data are really needed. yPythe data on

MU — .m.. i mu
Or :—Q clari ~°Nﬂ~:= A;\. H:O cmm—n ‘QNH—.= €S OA :-@ ar ﬂo= OO——MH—.HC@——H ::@mmﬁﬂ_on—m
. .

U\O:E wm extremely helpful. Let ug hope that such data wi
eneration of streamer chambers or other devices
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