First SUSY results @ LHC

SUSY in 0-lepton channel
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B Progress on SUSY Searches
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Within the constrained SSM models we are crossing the border of excluding
gluinos and squarks up to 1TeV and beyond. The air is getting thin for
constrained SUSY. More conclusive results after summer.
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Search for supersymmetry in events involving

third generation squarks and sleptons with LHC Seminar
ATLAS February 14, 2012

Ximo Poveda (University of Wisconsin-Madison)
Summary on behalf of the ATLAS Collaboration

® Variety of searches for SUSY events with third generation squarks and sleptons

® Exploring signatures with heavy quarks or tau leptons using 2 fb™! of data:
O 1 or 2 7 leptons: gluino or squark mediated 7; production
O 2 b-jets + lepton veto: direct 5113;‘ production
O 0 lepton + b-jets: gluino mediated 131 production
O 1 lepton + b-jets: direct t;t; and gluino mediated f; production
O 2SS leptons: gluino mediated #; production
® No significant excess observed over SM expectations — Limits on the masses

of the sparticles in a various SUSY scenarios
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LHC Reach at 7 and 14 TeV
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B->sy decay rate

Standard Model MSSM

B(B — Xgv) = (3.434+0.36) x 10™4



Rare Decays: Br[B, — ptu]
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Rare Decays: Br[B. —n"u"] Constraint
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Anomalous magnetic moment
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g-2 Constraint on Parameter space
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Pre-LHC Constraints

® Allowed parameter space (95% CL contour) in the mg-m,,

plane including all constraints
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SUSY Limits including the LHC
without Direct DM Search

This includes:

* the Higgs searches,
* the rare decays,

* the relic abundancy
e and collider limits
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The values of 4p and tan( are ajusted
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Heavy Higgs Production at the LHC

IIIIIIIIIIIIII["IIIIIII\I[I'Iia]l'lilllil

1100 %‘ 50 kcnnnn »
g

40
30

4 10

1 ? 20

10

)
100 200 300 400 500 600 700 800
m, [GeV]

I o

iggs = 35 | dr1dT2 glz1] glwa] [Muiggs|’ ———0(E 102 — my;04,)

Hzggs
Y Qs mi [(cosa [4mt] _ Sina [4mb]
471 24/2v \ sin 8 e cos f3 1/2 m;
2
o My [(sSina g 4mt COSQ gy 4dmg
= — I
Mz 47 24/20 (sinﬁ 1/2[m%[]+cosﬁ 1/2 H]>
2 .
as my [ cosf 4m? sinf8 4 4m?
—y i F F
Ma A1 24/2v (smﬁ 1/2[ ] cos 3 1/z[mA]

12



Dark Matter Detection

/

Direct detection

DAMA, Zeplin,
CDMS, Edelweiss

No convincing evidence so far
Hope for new results soon

\,

Indirect detection

e EGRET -> GLAST(FERMI)
Diffuse Gamma Rays

e HEAT, AMSO1 -> PAMELA
Positrons in Cosmic Rays

e BESS -> AMS02
Antiprotons in Cosmic Rays

g

Search for DM annihilation!
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Why WIMP?

Boltzman Equation Hubble constant
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Relic Abundace of the Dark Matter
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Relic Abundace of the DM Constraint
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tan 8 ~ 50 almost everywhere

m 4 may be as low as 500 GeV
except for the coannihilation regions

except for the coannihilation
regions
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\xo Recent Results on Direct
) Detection
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17



Direct DM Searches
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SUSY Limits from Direct DM Search
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v can be supplemented by direct DM searches
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My [GOV]

SUSY Limits from Combined Fit to
all Data with 5/fb
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Constraints from the .
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Conclusions

e LHC 1s on the way of covering the parameter
space of the MSSM

* Modern combined limit on 772 /2 1s about 500
GeV for mg < 1000 GeV

* This implies the lower limit on the WIMP mass of 210
GeV and gluino of 1190 GeV

* For larger values of 7 the values of 71721 /odrop below
350 GeV which gives LSP mass of 130 GeV and gluino

mass of 970 GeV
e Today’s lower limit on squark masses (except ¢)

1s 1400 GeV and gluino mass is 900 GeV

Let 2012 be the year of Higgs discovery and SUSY evidence!
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Pro :

Contra :

SUSY: Pros and Cons

e Provides natural framework for unification with gravity

e Leads to gauge coupling unification (GUT)

e Solves the hierarchy problem

e Provides the mechanizm for spontaneous EWSB

e [s a solid quantum field theory

e Provides natural candidate for the WIMP cold DM

e Predicts new particles and thus generates new job positions

Does not shed new light on the problem of
e Quark and lepton mass spectrum

e Quark and lepton mixing angles

e the origin of CP violation

e Number of flavours

e Baryon assymetry of the Universe

Doubles the number of particles

We love SUSY!
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