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lep’ron sear'ces esu’rs r'om ! IE!!

Final state leptons can be produced in different ways...
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a) X7 — IFux;

@ LSP escapes undetected, giving rise to high

o missing transverse energy

b) X — IFvx?
: (c) and (d) on a single-leg (opposite-sign)
c) )“('? — |EF i? (a) or (b) on both-legs (opposite-sign or same-sign)

d) XF = FIFgF

Dilepton final states ( opposite sign or same sign)

latest results with 1.04 fb-! (public)
(for 2010 results : EPJC(2011) 1682 )
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Use the selected opposite-sign di-leptons and search for excess of same-flavour
events over opposite-flavour

(D= 60@

Offers a great to measure SUSY , o E

mass parameters

Via the measurement of mass edges i T
Most important bkgs (ttbar) are combinatorics o **+=°==°; ]
so they cancel with the Flavour Subtraction og ]
Quantify the excess of Same Flavour (SF) through " :%gt ]
the usage of the variable S : o
p, [GeV]
N(ee¥) | ‘ N(e*u™) I (™) measured with in Z
y i T .| CR and variation due
I - (1 =71.)°) =l =1 )1 ~7 (1 =(1=1y4)°)
el (1=7e)1 = 7) £ to process from MC
SF DF SF
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DESY work : J. F.C., M. Boehler, W. Ehrenfeld, P. Bechtle, M. Zvolsky




3 signal regions :

1) Etmiss >80 GeV and Z peak veto (80-100)
2) Etmiss >80 GeV, jets pT > 20, 20 GeV/c
3) Etmiss > 250 GeV

Same sources of backgrounds as OS analysis:

ttbar estimation from m.; (for SR3)
or from MC ( SR1, SR2)

Z CR : Z peak, low mll, extrapolate
back to SR using MC

fake leptons : ABCD matrix method

W1t and dibosons : MC estimations
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Opposite-Sign Flavour subtraction search - Results

@ Determine S ( Sp) done with MC toy experiments:
» toy experiment for each SM process in each channel
» based on data driven expectations nominal values and uncertainties

@ observed Sp in agreement with SM pred. within 1 ¢ (FS-SR2 within 1.5 o)

x10°

N
o

:

Experiments
-
o]

Sobs Sb
FS-SR1 131.6+0.6(sys) 126.5+£23.5+17.2 | 49.9

FS-SR2 | 142.240.6(sys) | 70.0+23.2+16.8 | 49.1 .o
FS-SR3 | -3.14£0.0(03)(sys) | 0.4+1.2+1.2

- ATLAS Preliminary 5=0.4+4.6

1

-
S~ O

P
o

.003

errors on Sp are stat. and syst. errors

ssssssssss

Limits:
e Probability of observing a value S > Sops evaluated
e Limit set on mean contribution of potential signal (Ss)

e assumptions for signal events which S > Sops (%) | Limit Ss (95% C.L.)
are added to the toys as signal: FS-SR1 46 38
» same BR for ee and pp in SUSY FS-SR2 7 156
events and NO contribution of eu FS-SR3 4 4.9
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Discussions
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Discussion — Experiment vs Theory

CMS provides also limits on the excess of same flavor events dependent on the mass
edge position
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Figure 6: CLg 95% confidence level upper limit on cross-section times acceptance as a function
of the endpoint in the invariant mass spectrum assuming a triangular shaped signal.

How useful can these nice results be to theorists ?
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Discussion - Experiment vs Theory

2 signal regions :

1)
2)

S /20 GeV

Etmiss > 80 GeV and Z peak veto (80-100)
Etmiss > 80 GeV, jets pT > 20, 20 GeV/c
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What do you need as information for your fits/models ?
Above + efficiency maps or so ?
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Discussion - Experiment vs Theory

Questions :

1 - for fits using shapes (fS), what is the most general template one can use ?
We were thinking of using our models to get a triangular shape, (similar to
CMS) but maybe you have another recipe ?

2 - Besides mSUGRA, what other models can we look at 2 Suggestions ?

3 - What else with 2 lepton analyses 2 What are we not covering ?
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Same-Sign dilepton search - Results

Background T Obs. | 95% C.L.
SS-SR1 | 326 £ 4.4 + 44 25 10.2 b

SS-SR2 | 249 + 41+ 6.6 28 20.3 fb

Same Sign [SS-SR1] ete™ e pEp*
Fake 3.54+0.7+2.0 14.4+3.24+0.6 0.2+4.0+1.8
Charge flip 0.73+0.05+0.06 | 1.10+0.07 +0.08 neg.
Dibosons 0.794+0.27+0.05 1.74+0.440.3 1.14+0.240.1
Standard Model 5.0+0.81+2.0 17.2+£3.2+0.6 | 10.3%3.0£1.8
Cosmics <1073 < 107? <1073
Observed 6 14 5
Same Sign [SS-SR2] ete™ etpu* p* p*
Fake 1.540.54+2.0 13.443.2427 6.7425+1.8
Charge flip 0.594+0.044+0.04 | 1.364+0.05+0.06 neg.
Dibosons 0.2540.0640.13 0.940.24+0.2 | 0.6440.0540.02
Standard Model 2.440.5+4+2.0 15.64+3.242.7 6.94+25+1.38
Cosmics <1073 <1073 <1073
Observed 4 14 10

fakes are dominant contribution
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Opposite-Sign dilepton search - Results

Background Obs. | 95% C.L.
OS-SR1 | 1565 £1.2+44 | 13 9.5 tb
OS-SR2 | 13.0 £ 1.8 £ 4.1 17 15.2 tb
OS-SR3 | 5.7 £ 1.1 £ 3.5 2 5.0 b
Opposite Sign [0OS-SR1] eTet eTut urpF
tt 1.8440.07+0.49 | 5.09+0.19+1.35 3.3440.13+£0.88
Z/'}'"+jets 0.013x0.0084+0.67 | 1.03+0.42+0.02 0.81£0.2640.06
Fakes 0.17+0.194+0.36 | 0.92+0.96x1.15 | -0.08=0.03x0.003
Dibosons 0.5440.2940.07 | 0.04£0.03x0.03 0.67+0.2540.31
Single-top 0.1140.114+0.05 | 0.47£0.160.16 0.48+£0.17+0.09
. oc Standard Model 2.67£0.37£1.29 | T.55+£1.07x2.13 5.3040.424+£1.29
~ Cosmics <1073 <107* < 10%
~Q° Observed 2 8 3
'L\ Opposite Sign [0S-SR2] eret e~ uF utuF
*~ it 1.414£0.11£0.33 | 3.90x0.30£0.95 | 2.561+0.2010.62
§ Z[~y"+jets 0.45+£0.23x0.44 | 0.8420.59+0.32 | 0.27+0.1440.27
Q Fakes 0.01£0.14+0.19 | 2.77x£1.644+2.11 | -0.1320.0440.01
*~ Dibosons neg. | 0.0320.03+0.03 | 0.24+0.2140.02
< Single-top 0.05+£0.10x0.02 | 0.3940.164+0.25 | 0.09£0.154+0.08
g Standard Model 1.9240.31£0.77 | 7.93x1.77£1.41 | 3.1640.3610.94
‘S\ Cosmics < 103 <103 <103
o Observed 3 9 5
ke7 Opposite Sign [OS-SR3] et e =
.0 it 0.77x0.1440.51 | 2.144+0.38+1.41 1.4020.254:0.92
~ Z v +jets 0.01£0.01£0.17 neg. | 0.27+0.20:£0.47
é Fakes 0.1320.1320.03 | 0.91£0.944+0.04 | -0.03x£0.02=0.001
Q Single-top neg. 0.04+0.0£0.02 0.10£0.10£0.05
,’: Standard Model 0.91x0.1940.67 | 3.05%1.014+1.43 1.77x0.3441.41
Cosmics <1073 < 10-9 < 1073
Observed 0 1 1
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tt Background (OS): Contransverse Mass Tagger

® |In the decay of a two pair-produced heavy states & which decay via
4 — ay;:
mZ(x1, x2) = [Er(x1) + Er(x2)]® — [Pr(x1) — pr(x2))*
® mcr distributions have endpoints defined by m(d), m(a) and the

vector sum of transverse momenta of the visible particles upstream
of the system for which the contransverse mass is calculated (pp)

® For the tt system mcyr(£F), mer(if), mer(J€.j¢) can be

constructed

® mcr tagger has an

Event with least 2 jets with p;r > 20 GeV efficiency of 85% in

. Consider all 2 jet permutations j;, j», such that the two jets have . | 5
pr > 20 GeV and pr(jy) + prii) + pr(f1) + pr(£2) > 100 GeV signal region
mcr (€1, £2) in the allowed area of the (mey (€1, €2). pp(€£)) plane e Control region for tt
Build all pairs ((j;£1)(j;€)2) such that m(j;£,) < 155 GeV and . T
m(j;£2) < 155 GeV estimation:

. One combination with m¢cy (jj) in the allowed area of the O mcr-tagged events
mcr (i), Py (i) plane O 60 < EfSS < 80 GeV

mer(JE, j£) should be compatible with tt
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