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The success of Gell-~Mann modell in providing a scheme for
a rational classification of hyperons and thelr reactions has been
reinforced by the experimental verification of many of its predig
tions,

In this theory gquantum numbers are atributed to the states
of the particles, which are algebrically additive and which are
conserved in the "strong' and electromagnetic interactions but whch

" may not be conserve in "weak" interactions. They are:

1) The number of particles N which assume the vaiue +1 for
‘a particle, -1 for an antiparticle and O for bosons and ig assum-
ed to be always conserved, |

2) The z component of the isotopic spin (I,), which assume

values ¥ % for spin % particles and antiparticles and 0, 1, -lfor
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spin O or 1 bosons,

3) The strangeness quantum number S which may assume values
-2y =1, 0, *1, +2 for particles and antiparticles,

For the antiparticle corresponding to a given particle all
these quantum numbers change. sipn.

The connection between these quantum numbers and the charge
looks somewhat arbitrary:

Q@ = 3 for isotopic O or 1

(1)

Q = 3 l for isotopic spin %

A more general expression for the relation between § and

the referred quantum numbers is the following2
Q =1, + L (S + N) (2)
3 2 *

Relations (1) and (2) have been given a physical meaning |

by D!Espagnat and Prentki3

who introduced another additive quantum
number U, the number of isoparticles which is 0 for integer isotg
plc spin particies and + 1 or -1 for % isotopic spin particles,
This quantum number U also changes sign by hole-conjugation, By
imposing that the Lagrangean for ail the strong interactions bete
ween the particles described by the Gell-Mann scheme should be ip
variant under rotations and symmetry operations in the isotopic
spin space they have been able to assign values of U to all isoto
pic spin % particlesu.

Table I gives Gell-Mann assignements of I, 13’N’ Q

and 5 for the well established cases and also the form of the dew



pendence of Q on 13.
Q=Q(13)0
In the eighth column the values of U are given as determin
ed by D'Espagnat and Prentki. We should also meéntion that  they

have shown that the general relation holds

= U
Q=1Iz * 3 (3)

which justify the several forms of dependence of @ on 13 in table

I . ' .
They have shown also that the strangeness S is given by

S = U - N, (L)

This, together with (3) justifies equation (2).

Here we wish to emphasize the advantage of the use of the
quantum number system (N, Q, U) instead of the other previously
used, From the relations (2), (3) and (4) it is clear that the

systems which have been used up to here:

Table I -~ Quantum numbers of different particles and their
representation in the graphs. For the antiparticles one should
charge the sign of Iz, U, Q, S and U also change the sign of the
constant in the relation Q (13), and reverse the direction of the

arrows in the graphs.
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as well as the syslems

My Qy U), (I3, 0, 1), (15,0,8),(15: 7, @), (H,U,8), (4, S, )

~are all equivalent, (We do not include the toltal isctopic spin I

because we are considering only the additive quantum numbers).How
ever the simplest one is (N§ Qs U} because the quantum numbers N,
Q, U for one particlic acquire only three vaiues 0, + 1 or -1, in

it

oppositicu to Tj ~nd 8 which have five possible values™,. Jfnother
advantage is that Q and N arc always coneowved and only U may not
be conserved in weak interactiong (this is surcly not an advanta-
ge of (N, 4§, U) over (N, @, S5} and H,Q, IB),

Finally we wish to proposc a gencralization of Feyrman dig
grams which we think is very suggestive for the representation of

reactions involving hyperons. This 1s basced on the fact that the

gquantum numbers N, @, and U are additive and may assume only the



values + 1, -1 or O, Indecd it is this property which allows us
Lo use in Feymman diagrams an arrow in the direction of time pro-
pagation for particles (N=1}), in thc oposite direction for anti-
particles and no arrow for bosons (N = 0),

The conservation law for the number of particles assures us
that a particlic line can be followed from one cnd to the other with .
out being interrupted or without reversal of orientation of = the
arrows. In thc same way we can follow the charge or an isoparti-
cle line if we use arrows in the direction of propagation for values
+1, in the opposite direction for values ~1 or no arrow for  the
value 0 of these constants of motion.

If we take the direction of increasing time from left to

right and represcent the particles (N = 1) by and the isopar

ticles (U = 1) by =——" t.uc lines of propagation of the
particles in Table I will be those indilcated in the lasf column,
For the corresponding antiparticles ali arrows should be reversed,
An oriented line for the propagation of the charge could be added‘
but it is unnecessary,

In Fig, 1 ~ column A - are given the diagraﬁs for a number
of well cstablished fast reactions for which there is no interrup
tion of particle or isoparticles lines.

In Fig, 1 - column B - some "slow" reactions arc represent
ed for which there is a creation or annihilation of an isoparticle

1line.
We should mention, finally, that if the existence of ¥~ par

ticles? with U = -2 (S = -5, N =1, I = 0) should be prove{iLL the
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present scheme could stil be used if they are represented by a

particleline (N = 1) and two isoparticles lincs:

In this case the simplicity of the-original scheme would be
lost, It is possible that the values U = & 2 should be excluded

for elementary particles and alowed only for compound ones,
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Diagrams for hyporons wocactions.

A ~ Fast rcactions (conservative of U - lines) "

B = Slow rcactions (non sonscrvation of U lines)



