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M S S M seems NOT 1o be in éIUT
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Heterotic String Theor)/

o unification Tramework

* Structure is rich enough
o accomodate the MSSM
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The Model
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Modular Tnvariance
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Untwisted Sector
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Untwisted Sector
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Massless modes of P+4V
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All +he other matter fields inthis mode!

turn out to be exactly vector-like
under Gsm .

[Anomalies have been checked ouwt. ]
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Phenomenologica“y desira.ble

/ﬁSM Singlet
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* Qsm is preserved, but

Ul1)s unobserved at low energies
are broken
o unwanted vec-like exotics

achieve Superheavy masses.

e SM Yukawa couplings are
induced ,

but R-parily violating ferms need
+o be Suppressed or Gbsent .



Yukawa Couplings
A vertex op. { 0nG0.-+) Should safisfy
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From the untwisted sector,
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HOW <1o> ~ /\sfn‘mj ?

There exist superpstential terms
constructed purely with the neuiral singlets
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In Zaz ovbifold compactificion,
if o superpstential term w  (eg. S,5.S;)
satisfies all the selection rules,
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+the singlets of interest develop VEW
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R- parity vs Superheavy Exotics
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Conclusions
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5. All other MO.'HEY‘ Fields ( Exotics ) are
vector-like  under Gsm = shown 1o be Superheavy
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T. ( effective) R‘pah"l'y can be consistert with
Superheavy EXOTICS on a Vacuum,
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