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A history of tension

mp ~ 125 — 126 GeV

\

p
It is supersymmetric.

(1 problem 4

Order of SUSY-breaking soft terms
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A history of tension

NMSSM Maniatis, Ellwanger, Hugonie, Teixeira (2010)




A history of tension

NMSSM Maniatis, Ellwanger, Hugonie, Teixeira (2010)
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A history of love

L.A,, Cerdeno, Ibanez (2008—2012)
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m?; = %|]\4|2
my = M1 - 5pm)
A = —3MQ3 - pn)

B = —-M(-pnu)



A possible history of love

L.A,, Cerdeno, Ibanez (2008—2012)
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F-theory
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F-theory

* SL(2,Z) in Type IIB

Schwarz (199)



F-theory crash course

* SL(2,Z) in Type IIB

- ¢y GEm

T = Ry/Re" T axio-dilaton

Vafa (1996), Movrison, Vafa (194s)



F-theory crash course

* SL(2,Z) in Type IIB

* Geometric meaning: elliptic fibrations

T? — CY4
B3
F-THEORY (CYa) Type IIB with 7 = 7(2)
U“F
Beasley, Heckman, Vata (200g) Vata (1996), Movrison, Vata (1949s)

Donagi, Wijnholt (200%)
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SU(5) GUT's in local F-theory

Beasley, Heckman, Vata (Zoos)

Donagi, Wijnholt (200%)
SO(12) — SU(5) x U(1) x U(LY
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NMSSM in local F—theorg/]
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T-modulus dominated NMSSM

Conlon, Cremades, Quevedo (2007)

* Kahler metrics L.A., Cerdeio, Ibanez (200%)
+(1—£a) £1/2 #1/2
K _ K_ - K — S
“ ty 2 ty > 22

* Gauge kinetic function

L.A., Camara, Cerdeio, Ibanez, Valenzuela (2012)



T-modulus dominated NMSSM

* Assuming F;, > F, > F;, (easily obtained in LVS)

Conlon, Quevedo, Cicoli, Balasubramanian (2005—201)

* M SSM-like soft terms

L.A., Cevdeno, Ibanez (2012)

* Singlet-like soft terms
Ay = =M (1 — pg) , A, = ms =0

L.A., Camara, Cerdeio, Ibanez, Valenzuela (2012)



T-modulus dominated NMSSM

* We don't impose the singlet-like boundary conditions

* We have a model with 7 parameters :

M » PH 7A)\7 7AK}
M? ? 7A7 7’{7 7A ? 7Aﬁl7 m
PH A S \ —

* We perform a large scan using NMSSMTools, imposing:

Ellwanger, Gunion, Hugonie (2004)

- EWSB,
— Reduced cross sections for (ATLAS and CMS results)
~ observables (LHCb results)

- Dark matter relic density using micrOMEGAS (WMAP results)
Belanger, Boudejma, Pukhov, Semenov (201)



T-modulus dominated NMSSM

Ay <0, A, <0and A >0

M (GeV)
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L.A., Camara, Cerdeno, Ibanez, Valenzuela (2012)




T-modulus dominated NMSSM
PH

0.5

BR{B, — ptp~) > 45 x 107" (LHCb '12)
myg > 128 GeV

and/or
Qh2 > 0.1232

0.4
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0.1

tan 3  BR(B, — u*u-) < 2.0 x 107 (LHCb "12)

L.A., Camara, Cerdeno, Ibanez, Valenzuela (2012)



T-modulus dominated NMSSM
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L.A., Camara, Cerdefio, Ibanez, Valenzuela (2012)



T-modulus dominated NMSSM

my, (GeV)
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L.A., Camara, Cerdefio, Ibanez, Valenzuela (2012)



T-modulus dominated NMSSM

my, (GeV)
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T-modulus dominated NMSSM

mz (GEV)
400 —

-,

— T B Cm -l:"...r"-. i .:
— [ excl. Qh? > 0.1232 2 e
_ | allow. $2h? < 0.1008 ol R
350 |l allow. 0.1232 > OA? > 0.1008 :‘-{v.;:.-- mX~O ~ 2KV 3
N - = P 1

300

250

200

150

100 120 140 160 180 200 220 240

mgo (GeV)

100

L.A., Camara, Cerdefio, Ibanez, Valenzuela (2012)



T-modulus dominated NMSSM

M (GeV)
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L.A., Camara, Cerdeno, Ibanez, Valenzuela (2012)



T-modulus dominated NMSSM
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L.A., Camara, Cerdeno, Ibanez, Valenzuela (2012)



T-modulus dominated NMSSM
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T-modulus dominated NMSSM

M (Gel)

| Multitau signals, hard central jets and

missing energy

Ellwaneger, Florent, Zerwas (201m)
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L.A., Camara, Cerdeno, Ibanez, Valenzuela (2012)



Conclusions

* We have analyzed a constrained version of the NMSSM with boundary

conditions obtained from the assumption of modulus dominance SUSY breaking
in F-theory SU(5) GUT's.

* Requiring EWSB, Dark Matter, Flavor observables, LEP and LHC limits we
have a very predictive model

Small X and x parameters (<0,1)

Large tan (3 .

Singlet dominant mm1 = 100 GeV (LEP excess) and mm2 = 125 GeV
B — u p satisfies LHCb results and even below the SM value.

Dark matter is the neutralino (singlino). Correct relic density thanks to
coannihilation with NLSP (stau).

Detectable at LHC.
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T-modulus dominated NMSSM
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T-modulus dominated NMSSM
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T-modulus dominated NMSSM
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T-modulus dominated NMSSM
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T-modulus dominated NMSSM
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1-loop
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