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remainder of this talk . neutrino masses ]

cf. Giedf, Kane, Langacker, Nelson (2005)
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Higher-dimensional GUTs/Strings:

v = Ggy singlet which is odd under matter parity

O remark: we get 39 neutrinos in the example
ni&n; = (1,1;1, 1)0;1

o= nie Ty — n20 '\ . m = ni3 - ni7
nig )R no1 )’ nu ) nis

{5}, = {ni} u{n}id,
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0 see-saw couplings: Weee—saw = Y¥ ¢ (i vj + My v;
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0 see-saw mass matrix
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O naive GUT expectation:
m, ~ (100 GeV)2/1016 GeV ~ 103 eV

. suspiciously close to observed values

\JAmZ, ~ 0.04eV & (/Am?Z; ~0.008eV
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See-saw neutrinos from the heterotic string

W. Buchmdiller, K. Hamaguchi, O.L., M. Ratz (2006)
W. Buchmiller, K. Hamaguchi, O.L., S. Ramos-Sénchez, M. Ratz (2007)

O.L. H.P Nilles, S. Raby. S. Ramos-Sdnchez, M. Ratz, R Vaudrevange. A. Wingerter (in preparation)

See-saw is a generic feature in heterotic MSSM vacua:

Y, and M exist with M & m,, = v?> YT M~1Y, having full rank
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Y, and M exist with M & m,, = v?> YT M~1Y, having full rank

O there are O(100) neutrinos (= R-parity odd SM singlets)
O O(100) contributions 1o the efectivey NEUTNINO MASS operator

0 effective suppression of the see-saw scale

V2 v

. seems consistent with observation

\/Am2,, = 0046V & \/Am?, = 0.008eV)
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Some features of Mini-Landscape vacua

[] We started analyzing the
O(100) models of the
Mini-Landscape

[] We find very attractive
features:

0 R-parity as Zsg
subgroup of U(1)p 1

it is quite likely that there are other possibilities to get R-parity

[J See-saw is generic
0(100) neutrinos effectively
lower the see-saw scale

[] Remark: we get all these
features without an 126-plet of
SO(10)
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search for F- and D-flat
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cf. Giedt, Kane, Langacker, Nelson (2005)




F-flat directions vs. F-flat points

F-flat directions vs. F-flat points

[0 One possible approach:
search for F- and D-flat
directions

cf. Giedt, Kane, Langacker, Nelson (2005)

[0 However: given a set of fields
entering holomorphic gauge
invariant monomials It is
possible to ‘rescale’ solutions
of OW/d¢; = 0to Vp = 0 by
‘complexified gauge
tfransformations’

Ovrut, Wess (1982)

0 leads to local solutions to
Ve=Vp=0

|:| note: the superpotential also depends on the geometric
moduli, receives non-perturbative corrections efc.

cf. e.g. W. Buchmuiller, K. Hamaguchi, O.L., M. Ratz (2006)
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Mass matrices

Higgs mass matrices
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