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Abstract

We use the rishon structure of the ordinary mesons and the experimentally
well established decay modes of these particles to obtain their graphical structure,
A remarkable regularity ia found and allows a prediction on the decay modes of

the n and 'n'c charmonium,



In recent papers [l-4] we have shown how one could describe leptons,
quarks and hadrons on the same footing. Introducing the graphical representation
of the rishon R (the charged rishon T and the neutral rishon V) and the
fundamental hypothesis that " particles are the invariants (scalars) of the

colour space " one obtained

i) leptons 2= (RAR).K = A% R
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ii) quarks qc=£—(RAR)AR'=RAR' (0
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{ii) ordinary mesons M2 =f. fz = (R1 A Rl) . (R2 A R'z)

iv) baryons B3 = (II A fz) . £3

One could then assign a graphical representation to the leptons, mesons , baryons
+
and to the exchanged bosons vy z° w* and G:, gluon .

One finds the %° = u @ or dd as

s @
T,
while
1Y,
e (ud) = v &)

We show in this paper that the decay modes of the mesons is directly
linked to their graphical structure. We begin with the 0 states,

We first find the n° (134. 96 MeV) which mostly decay in two photons
{98.85 %) [S]. This corresponds to a cut of the rishon lines
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One of the obtained photon has been separated into an e+

e T

e~ pair (1.15%).

The next meson is the m° (131,57 MeV) which gives in a leptonic

decay (100 %) two leptons of second generation
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At 493, 6 MeV one finds cthe K
% (21,16 9) .

representation with 6 rungs in a ladder

t
which can decay intoa # vp (3.5 %) or a

This can be obtained if one assigrnes a graphical
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The K+ is usually described by the (u¥) flavours, if one opens the diagram one

finds
T v T v
K+ EY = AR 4 ‘8)
'I': G :V ’ G

One recognizes the u-flavour at the left and the remaining s-flavour becomes
Apr—— = d Lﬁ_ (9

It confirms our hypothesis [4 ] on the generation of quarks.

The next meson (497. 67 MeV) one finds is the K° (50 % K;

50 % K; ) and the K° isa d% (l-(.° isindeeda d s ). If one uses the

above graphical representation it comes

v
K° = dTa 2 \Ll-g]y (10)
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One gets a ladder with 6 rungs and a vertical cut on the 6 lines (a three-by-three

and

cut corresponds to a strong interaction decay)
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while a vertical cut gives

)
; = :' = @ G:D = n0gno (12)

Such a diagram thus represents the K; since the first decay is effectively

obtained with a branching ratio of 68.6 % and the second with 31 % . The
KZ corresponds to the same (uF) states but two gluon-bubbles appear on the

rishon line

K = all-g—g—li - (] - (13)
S

A cut on the rishon lines gives effectively

= @ _.g._ = n°2% (21.5%) (14)

The second diagram may be separated intoa ™' W pair

1
K: = @ @ = gt ne (12.9 %) (15)
1

The representative diagram of the K:‘ is atill a nix-r\'mgl ladder if one does not

take into account the horizontal gluon-bubble
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It is worthwhile to note that the K° meson exhibits a saturation process : &

flavour -+ith one or two gluon bubbles corresponds to the same flavour state [4] .

The rext ordinary meson is the 'xo (548. 8 MeV) and one may expect it to

be 2 eight.rungs ladder. One gets a decay into photons (38 %)

by a2 cut on all its vertical rishon lines, or by isolating a six.rungs ladder giving

thus "oy (4.89 %)

1
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It seems however that an analog structure to the K: diagram may describe its
decay into 3™ (29.9 %) or into M w  "C (23,6 %)

0808 -

P a®n® (29.9 %)

: { rt T (73.6 %)
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One can note that if one assigng the above diagram to the "P, the quark

structure of such a meson is probably (s3) corresponding to a hidden strangeness
since

"I° - @ - d-"g_—g.'z = A I—-——*; (19)

The ™° ( 958 MeV) gives "Cnm (66.2 %) or #%y (29.6%); this probably

corresponds to an excited state of the n° represented by a diagram with a
8 ~ rungs ladder. i

El
[
]

= 7%an (66.2 %) 20)

@ = %y (29.6%) (21)

One finds at 1 868 MeV the D* mesons and the known decay modes seem to
indicate the following structure

b D
+ A T K°n' (1.5 %)

E oy T = et g ot (305 %)
v [:1 J; (22)




Since the D+ is generally described with the de quark.structure one gets

with the above
h— = & (23)

This ie confirmed by the decay modes of the p° (1863 MeV) [6]

B

p? = = « K rr

(12 %) (24)

The knowledge of the rishon structure of the charmead flavour (23) gives the
structure of the F' {(c%) and ", (cS) mesons as well as the 11'c meson as
an excited state of the e

F = [ SR | = M I (25,

:

1\: = & =t 3 apﬁ_@‘ﬂ (26)




We have then built up a 10~rungs ladder with three gluon bubbles for the 'n and
the Table 1 gives some proposed decay modes for 1-‘ and m  mesons. 'l‘he

'll'c will be described by in analog diagram with 14-rungs in the ladder

A A A

n = 7

This systematic study of the diagrammatic structure of the 0~ states of
the ordinary meson shows an apparent link between the mass of the mesons and

the rungs number in the ladder representative diagram (Table 1) .

The study of the 1~ states of the ordinary mesons with the same proce~
dure gives their diagrammatic structure and one finds a systematic shift with
the 0”7 states, The p° appears to be a 6-rungs ladder (analog to the K ),
the « is analog to the 'n , the K to the KL » the & to the n'o (Table 2).
Such a shift is probably linked to the energy shift between the 1~ and the 0"

states of the mesons,
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Table Captions

Table 1 : 0 states of the ordinary mesons, Their proposed structures and

observed decay modes,

Table 2 : 1~ states of the neutral ordinary Their prop d structures

and observed decay modes.
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