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Search for heavy long lived sleptons

With ATULAS at A/s =8 TeV
ATLAS-CONF-2013-058

A search for heavy long-lived sleptons has been performed on a data sample of 15.9+ 0.45 fb~! from proton-proton collisions at a center-of-mass
energy Vs = 8 TeV collected by the ATLAS detector at the LHC in 2012

A
Physics motivations

 Heavy long lived particles (LLPs) are predicted by many Standard Model (SM) » In the framework of gauge-mediated SUSY breaking (GMSB) with the light stau (,)

extensions. is the next to lightest supersymmetric particle (NLSP) and may be long lived:
* In Supersymmetry (SUSY), sleptons (7 , superpartners of leptons), squarks and v" GMSB events contain two T, (mostly right-handed in the considered GMSB points);

gluinos (q, g, superpartners of quarks and gluons, respectively) might have long v' direct production dominates and allows to set model independent limits;

lifetimes and decay outside the detector volume. oo - ~ 0 ~ +

iIndirect limits set on )}, and ), masses.
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Event/candidate selection, systematic uncertainties

* No indication of signal above the expected
background is observed.

* Results are interpreted in the GMSB context
where the lighter T slepton (T,) is the NLSP and

Event Selection:
* Functional detector, good primary vertex, cosmic muons veto.
 Single muon trigger

Signal Region Control Region < LI L B B B B B B B s long-lived
] X B _ - .
(loose selection): tight selection): “ 0.3F i i -
= e (tig | ) | - ATLAS Simulation ] » Upper cross-section limits on model independent
e melelielliss » One candidate passing loose cuts - (Vs= 8 TeV) - _ _ ~ ~ _
« p->50 GeV . p->70 GeV 0.25 - cross-sections for direct / and T, production
L — . 0]
* Z mass veto * B measurements consistency: :\/\ obtained at 95% CL.
+ B measurements consistency: B 1e5 sLb-detectors: 20 0.28 = + As an e>0<ample, exclusion limits on directly
- within same sub-detector _ with By from Pixel: 30 ) - i produced X, and X;,which afterwards decay directly
_ _ : A5 - : . = ~ ~0
fReIsUb-aetectors: 3o i . or via heavier 7 to 7,, are set for X, masses up to
- with By from Pixel: 50 - i ~+ :
Y 0.1 - 475-490 GeV (x, masses 210-260 GeV higher).
* 0.2< 3 (combined)<0.95 § | Electro-Weak broducti
N . 05~ ——— signal region = 1 t — ectro-Weak production
» Additional model dependent cut on candidate mass 0 05: gnatregion = 1o sy i D
B | | | | | | | | | | | | | | | | | | | | | | | | ] — -
% 600_| | | | | | | | | | | | | | | | | | | | | | | | | | | | | + (%D) _I I IA;LAlsll IPII |II.I I-I | T T | T T T T T 1T T T L I_ 300 350 400 450 500 X() Z-_
- . ] 3l reliminar — .
S [ ATLAS Preliminary ] 10 E y = m. [GeV] (21-36% of total GMSB) /
S - . . - - F . T
_1 ) ~ — _ — — 2 T T 17
500j~Ld’[=15.9fb . ] S e det=15.9fb1 ¢ Data, is=8TeV - ﬁ o S L R A AR RN R ARRRN AR ;
B . ] "(3'102 — ——— Bkg estimate = 1 o (syst) — , , , c B ATLAS Pre“mlnary i
i a ] T E  GMSB,m. = 346 GeV 3 Efficiency times acceptance for directly S [ y i
i e _ 2 N 110;;\, a2 10 ] produced slepton events in the two-candidate é _ \s=8 TeV,f Ldt =15.9 fb -
T T T h 8 e GM_SB, m =437 eV | signal reglon as a function of the T, mass. @ -
400 i 105 i = e I production, tanp =10 —e— observed limit
i Lo o i = (A=140TeV, tanp =10) 3 O 10 B expected limit = 10 = 20 E
e
: SRS - Il e SYSTEMATIC UNCERTAINTIES 1
200 - - ., 1 |Source Uncert. (%) - -
i : o _ 5"""|""""'|""""'|""""'|""""'|""""|""""'|""""'|""**|""""L§ Theoretical uncertainty on signal size 35 i i
- 0 Data, \s =8 TeV - o SF E . . - - i
L _ X 4F E Total uncertainty on signal efficiency 3.8 i |
100—: 1.5 0 . 0 GMSB, m =346 GeV 3 3 ‘ 31 [ Luminosit 28
BRI LNCIE - . (A=110TeV,tan[3=10) h 8 22_9.‘$$+ .a _é y . -1 Lo bvva bova bvnv b bvwn b b Sy
Commnniiiii ] B M 7 | Background estimate 8-21 107300 350 400 450 500 550 600 650 700 750
. OO0ooooesoes = E
O_lul.ElmF.|.|||.||||||||||||||||||||||_ -12_""l""l""l""l""l""l""l""l""l""_é |||||||||||||||||||||||||||||||||||Z?|Tﬁslsl[|c?leYE|
0 100 200 300 400 500 600 O 50 100 150200 280 500 S (Lrlr?omél)s[%e\fsl?o 550 600 650 700 750 800 850 900 950
ﬁ m, [GeV] ﬁ v T %, mass [GeV]
wo-candidate siomal reaion: Two-candidate signal region: Cross section limits on ¥, and X production as a
observed data and expected st iaL Ln ’?he m - m_ plane the Lower of the two m.asses is plotted for observea function of their masses when they decay to a
P 9 1~ Mo P : data, background estimate and expected signal. Long-Lived T, for different tanp values

Elisa Musto', for the ATLAS Collaboration STV

1 Israel Institute of Technology, Physics Department ﬁ. EXPERIMENT



