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Abstract Particle Content

The idea of grand unification in a minimal su- Matter chiral multiplets

persymmetric SU(5) x SU(5) framework is re- ) ] ] )

visited. It is shown that the unification of gauge % 0 Us Uy —w —d

couplings into a unique coupling constant can D % _ 1 _(ig 0 ) Ur —u2  —ds

be achieved at a high-energy scale compatible v=1 D5 |~ D X= /2 Uz =Ur 0 —us —=ds |~ (10, 1)
with proton decay constraints. This requires _6 Zl 22 23 lgc _5

the addition of a minimal particle content at in- -7 - ° ’ -
termediate energy scales. In particular, the in- " Dy T 0 Us —Us —u§ —dS$ -
troduction of the SU(2), triplets belonging to D3 | “Us 0 Uy —us —ds B
the (15,1) + (15, 1) representations, as well as Vo= | Ds | ~(1,5) x°= 7 U2 -Up 0 —uz —ds | ~(1,10)
of the scalar triplet X3 and octet Xg in the (24, 1) e uy  uy  uz 0 —E
representation, turns out to be crucial for unifi- | VT | a1 d; ds £ 0

cation. The masses of these intermediate par-
ticles can vary over a wide range, and even lie
in the TeV region. In contrast, the exotic vector-
like fermions must be heavy enough and have
masses above 10 GeV. We also show that, if
the SU(5) x SU(5) theory is embedded into a
heterotic string scenario, it is not possible to
achieve gauge coupling unification with grav-

Higgs chiral multiplets

b, ~ (24,1) and ®r ~ (1,24), for the first breaking of SU(5). x SU(5)r at the scale A but preserve the discrete
left-right symmetry. Left-right symmetry breaking at the scale ALr: w ~ (5,5), w ~ (5,5), Q@ ~ (10, 10)
and Q ~ (10,10). The last two steps are driven by the additional Higgs fields ¢r ~ (1,5), ¢% ~ (1,5) and
¢, ~ (5,1), 7 ~ (5,1), respectively. The representations T, ~ (15,1), Tf ~ (15,1), Tr ~ (1,15) and
Tr ~ (1,15) are crucial for unification and for the Majorana masses of neutrinos generation.

ity at the perturbative string scale. Generalised Seesaw
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o Left-Right Symmetry a la Pati-Salam
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Proton Decay S
Proton decay via dimension-six operators
through heavy gauge bosons is suppressed,
: : A (GeV) A (GeV)
since at tree level the latter do not mediate tran- T o i o
sitions involving only light fermions. The pres-
ence of color Higgs triplets H5 and HE in- \/(041_13 — o0 )2+ (o) —asp )2+ (ayy — azy)? < 0.1 at two loops
duce proton decay through dimension-five op-
erators: yxxy and xy°x°x“¢, which lead to the 040 D~ .
effective operators QQQL . This requires that S - 18- . :
the mass scales of left and right color Higgs e S | 16/ T o :
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