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SUSY after the LHC first run

Summary of CMS SUSY Results* in SMS framework LHCP 2013
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Natural SUSY after the first run

Bounds on gluinos and degenerate | &2 generation squarks reached

the TeV threshold...

Bottom-up natural spectru§n
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limits on gluino are already in tension with naturalness Dirac gluinos!?

Monday, 10 June 13



Natural SUSY after the first run

Bounds on Gluinos and degenerate |l &2 generation squarks reached

the TeV threshold...

Bottom-up natural spectrufm
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Naturalness+LHC bounds on squarks

suggest SUSY breaking mediation knows
about flavor

exploring other structure beyond MFV

what does this imply for the LHC pheno!

No much freedom in the MSSM due to the severe flavor problem

somewhat large mixing allowed between right handed stop
and charm ( Blanke,Giudice,Paradisi,Perez,Zupan, | 3)
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Beyond the MSSM?

Having R symmetry ameliorates the flavor problem

kribs,weiner,poppitz 07

most of the dangerous contributions to flavor observable arise
from R violating terms:

® Majorana masses for the gauginos
® A term

® Mu term
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EDM bounds

dR, SR >

‘\fin- SR dr, §L/'
% £

O-(Ifk ?\ g o'(li"{}'{
bR 5:;{; bL.
Y. 9

no chirality flip from Majorana mass insertion or mu term

", N ’ g N

g. 1 g v . . g' B
M, > X -« » v - 2 o » T <X n
IA' IA

suppressed by the Yukawa coupling

Monday, 10 June 13



Flavor problem relaxed but not solved

some flavor structure still required

Mixing between first&second generation
still suppressed by KOKO mixing

......

................
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R symmetry relax several of the flavor bounds

interesting ingredient to build a flavorful SUSY
breaking mediation mechanism

allows larger flavor violation in the squark sector

what is the impact of this on the LHC phenomenology?
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Mixed third generation at the LHC
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single top production
kribs,martin,roy’09

Flavor violating (FV) decay mode of the
stop IS

dominant in a large region
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(Light) stop NLSP

{% bX: kinematically forbidden

LSP gravitino, singlino or bino

better if it is pseudo-dirac

=p>  natural region if the stop is light
m; < p < 300GeV

mi <mi+mrsp  t — ¢ LSP

also kinematically forbidden



sinZ6

FV decay mode dominates over
the 3 body decay
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Significant BR also when the decay into top+LSP is open!
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Significant BR also when the decay into top+LSP is open!
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Significant BR also when the decay into top+LSP is open!
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MSSM with MFV
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Tevatron dedicated searches covered just the
parameter space relevant for the MSSM
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Stops searches at the LHC

both ATLAS and CMS are looking for stops in

t — byt t— ty°

t,t, production Status: LHCP 2013
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Stop NLSP

1T, production, T—t%. /T— W b % Status: LHCP 2013
1™ 1 1 1 1
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what about our topology!? no dedicated searches
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Standard jets+MET searches !
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ISR dependence of the efficiency

@ in compressed spectrum the two LSPs are produced
back to back as the mother particles

' important to include initial state radiation
large MET from ISR recoil
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Our study

N
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We generated with MadGraph) ~ .
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decay, parton shower and hadronization with Phytia

Matched sample

Detector simulation with PGS

BR(t — jLSP)=100%

Limits from CMS razor and alphaT analysis



CMS razor analysis

® inclusive search (jets+tMET+(0,1,2)leptons)

At least two jets required- all the hard jets combined
Into megajets

® data driven background ( no heavy use
of MC simulations). Background has an
exponential shape in the razor

variables. ,
Razor variables

¢

RZ relate of the missing energy in the event and to the angle
between the megajets

VM i estimate of the energy scale of event
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Cuts on razor variables

QCD multijet background killed by a cut on R4

Monday, 10 June 13

L RL BT L R L B DL T L RL R L T L RL B N

%200 400 600 800 100012001400 % 200 400 600 800 10001200 1400
M [GeV] My [GeV]

(a) (Z — pv)+jets. (b) W+jets.
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without killing also signals

10°

10

o <



Our limits
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Razor almost close the light stop
window!

delgado,giudice,isidori,pierini,strumia ’ 12

Neutralino mass in GeV

150 200 250 300 350 400 450 500
Lightest stop mass in GeV
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Left unconstrained by the dedicated searches

T, production, f—t7 /= Wb % Status: LHCP 2013
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Razor almost close the light stop
window!

Neutralino mass in GeV

stealth stop ruled
out!

Lightest stop mass in GeV

work in progress with PAgrawal and |.Lykken
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Summarizinge «

® Exploring scenarios beyond the MSSM can
improve existing searches and eventually suggest

new ones, but LHC is already doing a pretty good
job already.

® CMS is updating its analysis to the compressed
region having also our scenario in mind.

® it seems we really need to kill the missing energy

of the event to escape LHC searches and hide
SUSY
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Dirac gauginos
New Adjoints superfields for each SM gauge group

Vi Yy Vg

N=2 SUSY gauge sector

Supersoft SUSY Breaking
2
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D term spurion

Fox,Nelson,Weiner, 2002



