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Plan

» Local F-GUTs

» Physics of the Z3; model

» The model
» constaints from B/L-violation
» low energy phenomenology: soft masses
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local F models

[Heckman-Vafa] (1) we decouple gravity

(2) focuse on open string de-
grees of freedom

(3) D7 wrapped on cycles

O 00RO 1



O 00RO 1



/ fluxes on branes:
/

O 00RO 1



fluxes on branes:

(1) break SU(5)— SM
(2) chiral 3 families

O 00RO 1



fluxes on branes:

(1) break SU(5)— SM
(2) chiral 3 families
(3) removes 3 € 54

O 00RO 1



fluxes on branes:

(1) break SU(5)— SM
(2) chiral 3 families
(3) removes 3 € 54

» states are classified by decompositon
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Adj(E8) = 248 —

(24,1) +(5,10) +(5,10) +(10,5) +(1,24) +(10,5)
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Adj(E8) = 248 —

(24,1) +(5,10) +(5,10) +(10,5) +(1,24) +(10,5)
gauge 5H 5[\/1, EH 10M DM YE
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Ng, R-neutrino
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E8— SU(5)x SU(5).
Adj(E8) = 248 —

(24,1) +(5,10) +(5,10) +(10,5) +(1,24) +(10,5)
gauge S5H 5M, BH 10y, DM T
Y5 Y§ YlO X — SUSY—B/
Ng, R-neutrino

Yukawas: one needs to identify weights of SU(5)

SU(S).
-

= Z27 Z3,53,Z2 X ZQ: Dlh4

SU(5) x — SU(5) x U(1)?

anomalous— global
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Minimal model

r:Dl.h4§Z2D<Z4

Matter 10M> YlO Yﬁ 5M 5H 5H X NR
Ul)pg | +1 | +4|4+2|—-2]|-3|-5]| 0
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Minimal model

r:Dl.h4§Z2D<Z4

Matter 10M> YlO YE 5M 5H 5H X NR
Ul)pg | +1 | +4|4+2|—-2]|-3|-5]| 0

54 — (5H)2
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Minimal model

Matter 10, Y10 Yﬁ EM 5H EH X Ngr
U(1)pq +1 +4 | 42| 2| -3|-5]| 0

10p ~ Yig
54 - (10m, Y10) - (10m, Y10)

54 - 5m - (10w, Yio)

Which fields are matter ? We need (X) in order to

give mass to Y1, Y5
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Minimal model

Matter

10m, Y10

Yio

5m

5H

U(1)pq

+1

+4

+2

=2

Messengers only one Y

W > (10/\4, YlO) Yﬁ X

)
Y10

- massive messenger
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Minimal model

Matter 10, Y10 Yﬁ EM 5H 5H X Ngr
U(1)pq +1 +4 | 42| 2| -3|-5]| 0
p-term
1 — F
XT-5H'5H—> W > X 5 5H
Neut Neut
1~ 10% GeV
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Minimal model

Matter 10, Y10 Yﬁ EM 5H EH X Ngr
U(1)pq +1 +4 | 42| 2| -3|-5]| 0

avoids dangerous
5um - 5n - 10y

no B/L-violation due to U(1)pq
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Minimal model

Matter 10, Y10 Yﬁ EM 5H EH X Ngr
U(1)pq +1 +4 | 42| 2| -3|-5]| 0

Problems 7777

W > EM'SH'N+AGUTN2

+5m-54 + N + N°

if (N) # 0 breaks U(1)pg to B/L number-violation
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[ =Zs

Minimal
10m, Yio | By | 50 | 5y | Yoo | X | N

Ulpg | +1 | +1]|-2[-2] +3 [-4]-3
U(1), ~1 3 (42 —2| 1 [0 | -5

—
=
B
I

Ol

+4 | +3| =3[ +5
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Messengers

Y5, Yo, 100
Y57 Yz

W D f:aY% Y10X, Y§Y5X, gaY%lo(l)N
—— —~—
"o 10
Phenomenology does not constrain (X) , (N) , (D) ,

but
suppression of B/L-violation constraints (Fy) , (Fp) .
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(Fp)

1
KD
Neut

5u5uD

W D (uby + (Fp)5u)2(5h)2

with 11 = Fx /Agyr. This can be put into canonical form
15,5 by a rotationln consequence

F, -
y< D) 10/5,,(51,)2 O QLd, LLe
L

/

[Dreiner] Fp < 107 °Fx (3rd family)
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(Fn)

KoL 555N
Neut
FnF
SV~ B~ 102GeV
GUT
But
~ o\ 2
LCiy (B, WO) — m, <VL>
mww

O 00RO 1



(Fn)

K> —5,60N
Neut

FnFh

— VN vy — I;LN102GeV

GUT

But

)

L C ULy (B, WO)—> m, ~
mww

Conclusion: (Fy) =0= (Fp), (Fx) #0
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Other dangerous operators

p(D) (D) .

Integrating over the messengers we obtain

W > o 104104/1015,,
T

QQQL, QRDE

Conclusion: Nothing dangerous.
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Other dangerous operators

p(D) (D) .

Integrating over the messengers we obtain

W > o 104104/1015,,
T T

~107%/Acur  QQQL, QQDE

Conclusion: Nothing dangerous.
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SUSY breaking terms

of

» Xxf
XX* Fx)?
0K = 5—®yd;, — sfermions masses ~ sm? < x)
Neur AGUT

» messenger exchange — gaugino masses
» vector multiplet loops — sfermion masses

» mixed messenger—vector multiplet loops
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RG-soft masses

W = mhH,YoYu+ hoHyYpYo+ hsHy Y YE
+hyaH,QYy + hsH,UY g + heHy YL E
+h7HyYpQ + hgHyaDY g + hoHyLYE
+mass terms for messengers
+yuHu QU + ygHys QD + yeHyLE
+uH, Hy
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Conclusions

[ = Zs3 is a nice F-GUT model
no exotics at low energies
no dangerous operators

potentially interesting low energy phenomenology
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Conclusions

[ = Zs3 is a nice F-GUT model

no exotics at low energies

no dangerous operators

potentially interesting low energy phenomenology

other 's are similar ?
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