9 Pug-29¢
\%Iﬁ@g’z CERN-TTL5666/90
SN

HIGIER LEVEL KAC-MOODY STRING MODELS
AND THEIR PIENOMENOLOGICAT, IMPLICATIONS

. Anamarja FON'D
Depto. de Fisica, Univ. Central de Venezuela,
Aptdo. 20513, Caracas 1020-A, Venezuela

Luis . IBANEZ
CERN, 1211 Geneva 23, Switzerland

and

Fernando QUEVED()
Theoretical Division LANT,
Los Alamos, NM 87545, U/SA

ABSTRACT

We prescnt a systematic approach to string compacliifications in which some of the gange
interactions are realized at higher Kac-Moody level. This can be realized in the current,
constrociions of 4 - d strings inclnding syminetric and asyramelric corapactilications. 1t is
shown thai there exist higher level models which can be obtained from exactly marginal
deformations of a level-one model and a simple ficld {heory inlerpretation is provided in
terms of flat scalar ficld dircclions in the original level one model. We {hen consider the
phenomenological possibilitics opened to 41 — d higher-level siring models. In particular
we show how the levels associated 1o standard model interactions as woll as Lhe nassless
content of the theory are constrained by unitarily and the renormalization group equations.

- We also consider the prospects for string GUT models. Mechanisios like “missing partner”
m SU(H) or “see-saw” neulrino masses in SO(10) arc only possible for k > 5. Tor Jg al any
level only adjoints or fundamenials can he hght. A generie feature of the unification models
seem Lo be the existence of refatively light chiral multiplets transforming Tike (8, 1,0) +
(1,3,0) + (1,1,0) under SU(3) x SU(2) x U(1). 'The problems of neuirino masses and
proton stability are reconsidered and a possible siniltancous solution involving a discrete
gauge syminelry is suggesled.
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Figure 19: The HERMES detector.
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