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UNIFIED LEPTON-HADRON SYMMETRY

J.C. Pati®
University of Maryland, College Park, Matyland, USA,

and

Abdus Salam
International Ceatre for Theoretical Physics, Trieste, Italy,
and
Imperial College, London, UK.

* T wish to talk about some of the ideas, in which Abdus Salam and
myself have been interested in since about a year1’2and some of the recent work,
which ve are pursuing at present. Our major motivation has been to propose that
there is dnly‘one basic Fermionic ﬁatter, composed of hadrons and leptons with

no shurp <distinction between them at a deeper level. Baryen number and/or

Jepton number arise as part of a hierarchy of higher summetry similar to the

quantumn numbers”i3 and Y rather than being due to ad hoe U(1)symmetries. The
fundamental hadrons and leptons belong to a common irreducible representation of

the same symmetry group for all matber. We believe that such a unification

will provide a tighter classification scheme for leptons and a rational for

"the co:xistence of the hadrons and leptons. It will also lead to a sharper

" basis Jor the sadron-lepbon universality in the weak and electromagnetic currents.

In a framework of gauge theories of fundamental interactions, such a
uification of baryonic and leptonic matter becomes dynamically compelling
provided 6né'gauges sufficient degrees of freedom to ensure gauge transform

apility of leptons into baryons. The absence of interactions mediated by
corresponding gauge mesons (which carry nonzero baryon and lepton numbers)
in the presert energy domain is then to be ‘attributed to superheavy masses
( =10uBeV, say ) of these gauge bosons arising out of spontancous symmetry

breaking. Such a unification is qualitatively on the same footing as the
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. familiar grouping of charged and neutral particles (u~ and v, for example)
within the same symmetry structure (SU(2) X U(L)}, for example) and the
subsequent gauge unification of forces (electromagnetic and weak), whose 1ow-'
-enérgy. effective strengths differ by as much as 1:10 3.
Based on this géneral idéa, we had proposed a year ago that the

fUndameﬁtal hadrons and leptons be unified within a (4,h)- representation of a
 SU(&) X SU(H) - group structure, which contains a Han-Nambu like SU(é) X SU(%)
group. The most suitable identification within (4,04) leads to a nonet of
Han—Nambu like quarks, plus a triplet of charmed hadrons and the known quartet
of leptons (v , €, y , vu). Based on this sixteen-plet of basic fermions, we
had proposed that the conventional weak{ electromagnetic and strong interactions
can be generated by a renormalizable, anomaly-free gauge theor& with the gauge
symmetry group being = SU(é) XU(1) X SU(%) g+ The photon is a combination
of gauge bosons from the weak (SU(2) and U(1) ) and strong (SU(B)L+R) gauge
groups., Some of the distinct features of such a scheme are: (a)Strong
+ interactions are generated entirely bytuiSU(3)octet of colour vector gauge bosons.
These are singlets under the familiar SU(3), X SU(3), symutery. (b) The weak
gauge bosons are singlets under the colour SU(%) group. (c) Such a scheme

conserves parity and strangeness up to order GT@und despite loop diagrams and

is supported by the spectrum of the low-lying hadrons. (d) The gauge bosons
ineluding the strbng ones receive mass through spontaneous symmetry breaking;

" . .
yet global SU(3) symmetry can be preserved at least to order o.

+*  As per our initial motivation, we are examining at present the con-
sequences of making use of the extended gauges permitted by the model, in
particular those that transform baryons into leptons (this corresponds to

extending the SU(3)L+R_ to SU(h)L+R gauge group) and also the weak right
gauges similer to the left ones.
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