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GRAND UNIPIED MONOPOLES AND DUMAND

P. C. Bosgettl

The existence of magnetic monopoles as well as baryon dacay-ili pre-dicted
{n Grand Unified Theories and their detection is of crucial importance for the
verification of these theories. . : i

Grand Unttte@.=uonopolg§ (GUMs) i_fe ‘expected to have baryon number violat-
ing {interactions with matter. Because of the small gaometric size of these
objects one expects a very small cross section, making thea extremelly hard to
detect. i ‘ ' i

Recently, howevar, Rubskov(l) has put forward arguments that:' AB#*0 GUM
cross sectfons could be comparable to conventional strong tntcrq’ct'lon cross
sections. ‘!‘hls,f.du_,_h_aibeen' supported by an analysis of Callan(2).

. *. The rpason for the large AB#0 GUM cross section is that they  presumably
‘are surrounded by a strong condensate of fermion pairs of radius lfp and {t 1is
the collistons of conventional fermione with this condensate giving rise to
Jaryon number violating interactions. '

Ellis,Nanopoulos, and Olive(3) have shown that GIM cross sections of that
size are not in conflict with the baryon mumber of the universe and that these
GUMs niﬁhr. have escaped detection so far Applying the present lower limit of
a*10 3 years for the baryon lifetime to catalyzed nucleon decsys by GUMs,
they find an upper limit for the flux of GiMs T

F < 2%10°3 v u™? day'l sr’_l
where v is thé wvalocity of_ GMs 1in unite of c.

So far experimental limits on GIM fluxes apply mainly to tast (v > 107 %)

 ionizing ‘monopoles. The only experimental limit on mono poles independent of

their velocitias (and sensitive to slow ones) comes from Cabreras
experiment(4). From one candidate event an upper limit of :

F < 0.5 u~2 day“! sx-}

_ can be deduced (much higher than "the theoretically eittnf‘&ted_ upper
limit). : '

Because of its large volume, DUMAND would be - at least in principle - an
{deal detector for such GUMa. Because of the large AB#0 cross segtion such a
monopole would catalyse a baryon decay once evere $=-10cm (for vi ~ 107 Y.
1t would, hawever, pass through the detector v~! times slower than a muon, a



.
unique:feature of these monopoles.

Grand Unified Honopolea would thus show up in DUMAND via a whole series
of baryon decays along their paths, C

So far the experhental upper limit on the flux of GlMs is vexy poor snd,

an improvement of that limit is desirable. Maybe even with the DUMAND SPS,
deployed for about 6 months, one might be able to set a much bqtter upper
limit on this flux,
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