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Introduction ATLAS detector

Supersymmetry (SUSY) is a theoretical favored candidate for physics beyond the
Standard Model (SM) which naturally solves the hierarchy problem and provides a
possible candidate for dark matter in the Universe.

In scenarios for which ~ Am = m; — mgo < MmMp + Mw K the stop decay into a charm
quark and the lightest supersymmetric particle, ¢ — ¢ + X7 , may be the dominant decay
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and anti-u, log(P./P,) ,discriminators are
calculated. Two operating points are used:

1 Top control region for ClI

The top quark background in

process. . .
w Iwo different approaches are used depending on Am: N
ai > hadronic end-cap and
X - e For small Am, the transverse momenta of the two Forward calonmaters
N + charm jets is too low to be reconstructed. A monojet e o | ventios e
| ) ] ] uoh chambers olenoid mq.nef Transition radiation tracker
/ ¢ analysis strategy is followed, making use of the presence of semiconductoracker
000000000 X initial-state radiation jets to identify signhal events.
9 - _ 560 ®
'\ ¥_r——" e For moderate Am the charm jets receive a large Event selection
W— ° °
5 Y enough boost to be detected. Therefore charm tagging is Seloction ciitora
> c used to enhance the SUSY S|gna|. Monojet-like selection M1 Charm-tagged selection C1
Primary vertex, jet quality requirements Primary vertex, jet quality requirements
C h arm t a in and lepton vetoes and lepton vetoes
gg g At most three jets with pr > 30 GeV and |n| < 2.8 | At least three jets with pr > 30 GeV and |n| < 2.5
o . . o (in addition to the leading jet)
Discriminator against b-jets for the second leading jet Jets are identiﬁed 15 orisinatin from the b-veto for second and third jet
w 10 g——T—— T T T T = . . & g . medium c-tag for fourth jet
S E ATLASPreliminary e Data 2012 - hadronization of a charm quark via a dedicated A (jet, pRiss) > 0.4 Ag(jet, p=iss) > 0.4
£ 10 =203 fo" (s = —— Standard Model = . . . . . - . .
g o JeemestT mmwitivke 2 algorithm using multivariate techniques. The e 20 2
i 10* = tt (+X) + single top  — . . . . T
- B Z(—vv)dets 3 aleorithm provides three weights, one for light-
10° = Z( — 1) +jets 7
WS dibosons flavor quarks and gluon jets, one for charm jets and Top backeround
10° - = . . :
one for b-jets, from which the anti-b, log(P./P,), P g

(abOUt 2%) and |S entlrely 0 20 3(I)O 4(I)O 5(I)O 6(I)O 7CI)O 80 9Cr) 1000

B it (+X) + single top Leading jet p_[GeV]

B dibosons

. . > 07T 17 =
10 the charm-tagged analysis is 3 & arasereimnay o Data 2012 -
_ “Tol 1 ; —1Tel ] —rel ; . . — y ——— Standard Model —
= o c-tag eff. b-rejection light-rejection 7-rejection estimated in a separate control § je  Jldt=2031 {s=8TeV =tv'tv((x_)>lv')+jletf .
~ N : . . . . . & - tRhrsingetop 3
5 v o1 Medium 207 O 140 10 region in which c-tagging is § 2 et
. L i Loose (as b-veto)  95% 2 - - . G 10° B dibosons =
Mo 8 6 4 2 0o 2 replaced by b-tagging by multiets -
second leading jet Iog(F::/Pb) ] . . . _
inverting the b-veto criterion. 10 - =
) . e . X, L1l = e E
Electro-weak background It's contribution to the total L
. . . , , background is 24%. E
The production of Z and W bosons in association W(~ pv)+jets control region for M1 L o 3
o . . e e In the case of the monojet-like =
with ]etS is the main source Of background. Its = m . —e— Data 2012 . e A A s e e B
. . . o O nl ATLAS Preliminary —— Standard Model ana I )’ SIS, t h e to P q uar I( n NSNS MRS GRS W DN
contribution to the total background is 94% and 2 10'¢ [ Lat=203 "5 =8 Tev B Z (v ) +jets . . 5 1 BTN W
o Y ~  F B W (= 1v) +jets production process is small & [T et TN
63% for the monojet-like and charm-tagged £ Z(— 1) +ets ST s
)
>
L

analyses respectively.
Samples of SHERPA MC events are normalized with

determined from MC.

data-driven scale factors retrieved in WW(—eV)+jets,
W(—=pv)tjets and Z(—pp)+jets control samples, ™
defined separately to normalize the different
background processes. As an example, the figure

Other backgrounds

*The multijet background is estimated in a data-driven way.
------- T T T T T T T T T LT T T T T T T T T It constitutes less than |% of the total background in the
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shows the distribution of the transverse mass of i§ 1;.w.-..;..;.e‘;f,mfﬁf..+..;¥$,.++¥ +._ monojet-like selection and it is negligible in the charm-tagged
the W boson in the W(— pVv)+jets control sample S N AN Hf case.
for the M1 selection. ’ o - " ransverse Mass [GoV] *The dibosons contribution to the total background is 3% and
: . : /% for the monojet-like and the charm-tagged analyses,
SYStematlc uncertainties respectively, and is determined from MC.
Different sources of systematic uncertainties are considered in the analysis: the absolute *The non-collision background is estimated in a data-driven
jet pT and the ETmiss energy scale and resolution, the pileup corrections, the lepton way and it's found to be negligible in both selections.
identification efficiencies, the modeling of parton showers and hadronization in the .
simulation, the b-veto and medium c-tag efficiencies (only in the c-tagged analysis), and the Limits
uncertainties on the control samples used to constrain the W/Z + jets contributions. This The results are translated into 95% CL limits on the SUSY stop
leads to a total systematic uncertainty of 3.2% for the monojet-like analysis and a 24% pair production as a function of the stop mass for different
uncertainty for the c-tagged analysis. neutralino masses.
Experimental uncertainties on the signal vary between 2% and
Results 0% in the monojet-like selection, and between 8% and 29% in the
Good agreement is observed Signal Region M1 C1 charm-tagged selection, depending on the stop and neutralino
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