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Supersymmetry

Weak-scale supersymmetry is an highly
appealing BSM candidate:

» all Standard Model (SM) fields are
associated to a partner with As =

2
P can solve the electroweak hierarchy

problem

R-Parity Conservation (RPC) implies
stability for the Lightest
Supersymmetric Particule (LSP):
natural dark matter candidate

> points to SM-gauges unification

Lepton & Photon 2013
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squark and gluino production thought to be
dominant but now highly constrained [see
O.Ducu’s talk]

we refer to EWK SUSY as the direct
production of sleptons, neutralinos and
charginos

>

ATLAS detector



EW SUSY phenomenology

EWK SUSY sector defined by 9 parameters (under some
assumptions):

2
T mTR70~

M17M27/'L7tanﬁ7m m2 mxz

e’ eRr?

Mass matrices for neutral and charged components:

My 0 —cgswmz  sgswmz \«—Bino
0 M. cgewm —sgcyym i
2 BCW Mz 3CwMmz W.mo.—> M, \/555mw
—cgswmz  cgcwmyz 0 —u Higgsino— V3
sgswmz  —sgcwmgz — 0 +—Higgsino— Cpmw K
Eigenstates= ()2‘1), %3, %3, )22) Eigenstates= ()2%, )Zzi)

» Larger production cross-sections are for electroweakinos
pair-produced

» dominant decays to: W, Z, h or, through sleptons (provided
they're light enough)
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Overview of ATLAS EWK SUSY searches

Final State Reference Interpretation

1/ + bb + E'{.‘iss ATLAS-CONF-2013-093 Simp.Model

2/ + E™Miss(4jj) 1403.5294v1 Simp. Model, pMSSM
31+ ET™ 1402.7029v2 Simp. Model, pMSSM
4/ + ET'™ ATLAS-CONF-2013-036  Simp. Model, RPV, GGM
2y + Ess ATLAS-CONF-2014-001 GGM

~ 2rhad 4 fmiss  ATLAS-CONF-2013-028 Simp. Model, pMSSM

» Simplified models
> pure states: je no mixing of wino, bino and higgsinos, usually:

8 =B, (% Q) = (W=, w°)
> BR(% = V+ 1) =L BR(T— 1+ 1) =1

» for slepton mediated decays: m; = 0.5 (m @+ mgo i)

> gluino and squarks masses set above the TeV scale
» heavy higgses decoupled. Lightest higgs have a mass of
125 GeV and SM couplings

» pMSSM interpretation on grids with 125 GeV higgs
» R-Parity Violating SUSY covered by A.Kenneth Lehan's talk
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N miss > analysis optimized to exploit
1/ +bb + ET h® — bb resonnance

» main backgrounds are tt,
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1/ + bb + Ef
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Search for X

main backgrounds are tt,
Wt and diboson.

tt and WW mssg def
distribution has an upper
point at myy

3 main signal regions
targeting at
slepton-mediated,
W-mediated and “Z+jets”
decays

ATLAS detector
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Collaboration

massless LSP:

if {7X; decay via Ws, [First exclusion]
100 < m, * < 105 GeV, 120 < m, + < 135 GeV,
145 < m,_ j: < 160 GeV, ranges are excluded

if %3 %7 decay via sleptons,
140 < Mg < 465 GeV range is excluded
if X X1 %3 decay via WZ,
180 < Mt o < 355 GeV range is excluded
1712
pMSSM interpretation excludes mex < 300 GeV
2
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31+ Eps
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analysis includes up to adronic TV, tZ and VH
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| 2

SROT mainly targeting at slepton mediated
and WZ decays

» SR17 and SR27 mainly optimized for Wh

» 5 SRs are defined according to the
flavor and charge of the leptons
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31+ Eps
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21 + ET'SS(+jj) and 3/ + ET combined
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» combination significantly improves the exclusion regions
» complementarity between 2L and 3L searches
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Conclusion

ATLAS Preliminary 20.3-20.7 fo!, \s=8 TeV  Status: Moriond 2014
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» Significant limits are set in simplified model as well as
pMSSM scenarios

» Complementary exclusion power between analyses
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Extras
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mcr

mcT without boost-correction:

mér(vi, v2) = [Ex(v1) + Ex(w)]* = [pr(v1) — pr(w)]?,
where v; and v, denote the visible particles or particle aggregates. with:
> b; and b, as aggregates

> lepton (e or p1) is the downstream vector combined with EXsS for
boost-correction

In 1/ + bb + E7"-“5‘s analysis, mcT is designed to build an endpoint

in ttbar: ) )
m: —m
mEx W ~ 135 GeV
my
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mts, mt and E?'Ss'rel

mT5, stransverse mass:

mT2 = min [maX (mT (P'—%,QT) ,mT (P'-?, pr™s — QT))}

where my:
mTt (PT,9T) = \/2(quT —PpT-97)
Emiss,rel,
T :
Emiss,rel _ E%HSb if A¢€,j > 77/2
T EF"° x sin Agy if Agypj < /2
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