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form the doubler-triplet splitting is just hoping for a
miracle. Thus the situation concerning SUSY-GUTs
is quite puzzling: they are theoreticatly in quite a bad
shape but give the correcl result required for
unification!

In the preseat note I remark that there is another
class of well motivated theories which have compa-
rable success concerning gauge coupling unification
but are free from the theoretical problems of the
SUSY-GUTs mentioned above. This class of theo-
ries correspond o the assumplion that the $USY
Standard modet is direcily vnified jnloa siring theory
~lose to the Planck mass, wilhout any GUT interme-
uiate step. In fact gauge coupling unification within
this 1ype of scheme has been considered in the recent
past reaching apparenily a different conclusion {5,6].
The origia of this diffe.ence is a mauer of appropri-
ately identifying what are actually the frec parame-
ters in string unification. This will be clarified below.

Let us first briely recall the siluation in SUSY-
GUTs. Here the normalization of (he U1} factor s
known (k,=4) and 1he one-loop expressions for the
weak angle and g, yicld

sin’l, (M)

3 So(Afy) 3 (&)
=8[1+—6;—-(t),—5b,)log il

Py LT

PHYSICS LETTERS B

2% November 1991

1

a,(My)
) I D _ My
= s[awz) "3 (bith 'b’”‘)‘(Mz)]'

{l conr'd)

whereone hasd, =11, &y = [ and by=—3inthe SUSY
czse. In principle Afy is unknown and the formulae
(1) give us a constraint between the values of sin g,
and a, consisient with unification. This constraint is
shown numerically in fig. | in which it is represenied
as a line in the sin 0,-e, plane. Difercnt points in
the line correspond 1o different values for Af,
(log oMy is shown at various points on the line). We
will not attempt here to include a detailed treatment
of the errors. We have included an crror Land corre-
spending to an uncertainly of +0.01 in the resulting
value for &, There are different sources ol errors
coming from the uncertainty in the low-energy and
superheavy thresholds, two-loopeflecis ete, (sceep.,
ref. [7] for a detailed discussion ol these points ). The
success of the SUSY.-GUT prediclions correspond to

this line going through the experimental results also

depicied in (he figure (e, istaken from jet cvent shape
analysis), On the other hand the lower curve in the
figure corresponds 1o 1he nen-supersymmetric GUT
resull. ILis elear that this fatter case is ruled out,

Let us go now 1o the supersymmetric string case.

NON-SUSY U (5)

1
0.up o.10 Q.12

Fig. 1. Consirainls in the :in’o,(.’-{z)-a,(}.!z) plane coming from unification of gauge coupling constanis
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