Tree Level qauge Mediation

/‘ ‘ ‘
4 LA f:?fz;@ LHC era

MM, ’Puenm Romamwo .Spbwmth (’co appear soov\,)



SUSY and SUSY breaking

© Supersymmetry is one of the most attractive possibilities beyond SM

- Stabilizes the ew scale
- Provides candidates for Dark Matter
- Predicts gawge covq:liwg unification

- Provides a scenarto for radiative EWSE

© It predicts new particles with different statistic with respect to SM

These particles shoula have Partners of SM particles

the same mass of SM ownes X / never observed

SUSY wmust be broken L the
vacuum state chosen log Nature




* The sttuation Ls quite tnvolved. The correct statement on masses of the
Particl,es Ls L Str formula

StrM? = 3tr M3 — 2tr My MY + tr MG = —2g(D*)trT*

it holds Lin spontaneously @ tree Level for
broken SUSY theoriles § remormallzable theortes

© Many hints that a separate sector for SUSY breaking Ls needed

Gravity
SUSY breaking takes place qawge MSSM fields
Ep/Anomaly
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n 1 t’ t [Gludice, Rattazzi (1998)
Loop Gauge Mediation (standard approach) o g

The hidden sector provides SUSY breaking.

The messenger sector Ls made of chiral superfields:

nteract with observable sector through gawge interactions

nteract with hiddew sector through superpotential tnteractions

QAUGLND MASSES Sfermion masses

Arise from 1-Loop graph Arise from 2-loop graphs

Trilinear soft terms

Arise from RG evolution from SUSY
breaking scale down to EW one.




Tree Level Gauge Mediation gzt iainiio

Ziegler (2009)1

- wWhat about going tree Level?

QT

© Why usually loop gauge mediatiow s used?

StrM? = 3trM75 — Qt?“./\/l%./\/l]; e e s

The Supertrace formula (valid at ,
tree Level for renormalizable theories -from EXREALETS S t?“./\/lQ ‘ MSSM = 0

with spontaneous SUSY breaking) a————b

seewms to prevent Tree Level Gauge (DY) wot suitable
Mediation




© What are the key tngredients is quite clear now...

Extend the gauge group: (D) suitable Easy to obtain with

SUSY GUTS
Add extra matter frelds: Str/\/lZ\MSSM + St'r/\/l2]extra —(0)

© The simplest wa Y: a SO(10) wodel

SO(10) D SU(B) x U(1)x SU(5) irrepy charge
=0 A el s —=5 e 5

© GUT breaking SO (10) to SU(5)...

(1) = (1) = M




+ Model building,...

16 = 10; + 5_3 + 15
M =Fs Lhy
Xz =5




16 = 10; + 5_3 + 15

B /

- The other superfields (5_3, 5_2) get an heavy mass from SO (10)
breaking through superpotential yukawa interactions

W = y;"’ 16,16,10 + h;;16,10;16 + h};16,10;16’




© Moreover 5_3, 5_o become chiral messengers responsible for 1-Loop
gauwgino masses and trilinears...

[MM, Plerinl, Romanino,

© f one breaks SU(5) to SM extra peculiarities arisell! SIAsy)

Now universal gaugino masses, but a sum rule @ GUT scale!!!

3 2
P —_
M, 51\42 = 5Ms

© Summing up the relevant parameters are...




Gaugino masses and non universalities
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Paraweters
mo = 1TeV , tanG = 10

cos?0,, cos*0; = 0.8

MI1-M2>0 (white point)
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Discovering TGM... the Razor approach

1. Dlscover SUSY'...

2. Find the TgM smoking gun... the nice 1/2 ratio of sfermion masses

massi\/e, UWSEEWN

- The Razor variables pp — G1G2 — Qix1 + Q2x2

MQEE




* For signal events

g Events / hin
Events / hin

° MRpealzs at My
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© MgT has edge at My — SUSY

s

CMS Simulatica

W=7 TeV

° Rpeakas at 0.5

Events / bin
Events / hin
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© TGM cawn be spot from the shape (the peaks) of Mg 11!
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Higgs n Y=° cascade decays
(0/90%)
can be seew from Razor analysis...

...but better to be seen from exclusive
searches

DISCLAIMER: muLtLJ'et b-enriched
final state still not very consLdered
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* Largish spectrum and very small X-
sections, whole 2012 run probably
necessary for getting relevant results

» Perfect for Razor analysis
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CONCLUSIONS

© TGM is a stmple and testable scenario at the LHC...

....wiLth nice Preolictlo nsl!il

In SO (10) realization has a peculiar relatiow for the ratio of soft masses

© can have very different phenomenologies depending on the NLSP

- Ccawn be tested throwgh tnclusive (Razor) or exclusive analyses...

...need for multi-b ortented searches (still not on the market)




