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Why SUSY
 Mass hierarchy: to avoid unnatural large corrections to the Higgs

mass mH

 SUSY also provides convergence of the couplings at one point – ΛSUSY

 LSP candidate for dark matter
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CMSSM and production
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Constrained Minimal Supersimmetric Model – one of the simplest
models, which depends on 5 parameters. ATLAS’ research put a 
lower boundary on the parameters m0 (universal scalar mass) and 
m1/2 (universal gaugino mass).

SUSY particles can be produced in pairs by strong interactions. 
For example, if , the process

has nearly 100% branching ratio.
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Event selection
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• No leptons: independent search in different channels
• High jet PT to maximise signal over background
• |η| < 2.8 to exclude forward region and maximise detector response



Event selection
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ET
miss = total missing transverse energy
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ET
miss = 157 GeV

HT = 1.47 TeV

This event passed the 9j55 and 7j80 signal region selections, and has

E

ET
miss direction

L = 4.7 fb-1



Background estimation
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1 – Leptonic background
All leptonic and semi-leptonic
W, Z and t-tbar decays



For example, we know how to compute the process
and we use it to validate the MC simulation with data. We then
recast the muons as neutrinos in the algorythm to simulate the 
process , which gives the same signal as a SUSY 
candidate.

Background estimation
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Validation region (to

check MC accuracy)

Control region (to check the accuracy

of the background estimation)

μμZ

ννZ



Background estimation
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Validation and control regions: background estimates in agreement 
with experimental data.



Background estimation
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2 – Hadronic background (QCD)

1. Hypotesis (verified with data): the 
background shape does not
depend on the jet multiplicity
B/A = D/C

2. Measure C background content
3. Adapt it to the D region with a 

transfer factor D=CB/A
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Background estimation
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2 – Hadronic background (QCD)

has the same shape! (after the subtraction of leptonic background)
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Results
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Results
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Expectation Experimental results



Results
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This is still a not significant result!  Limits on σSUSY



Conclusions
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• Each point of this plane
represents a couple
in the simplified model CMSSM
• For each point, a MC 
simulation is used to estimate 
the signal for the SUSY process
• Yellow band represents
expected limits on SUSY ±1σ
with L=4.7 fb-1 at 
• The observed limit (red line) is 
slightly lower than the expected 
one
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Conclusions
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No evidence for
supersymmetry

was found.



Backup slides
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Conclusions
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• Each point of this plane
represents a couple
in the simplified model CMSSM
• For each point, a montecarlo
estimates the signal content for
SUSY processes
• Yellow band represents
expected limits on SUSY ±1σ at 
L=4.7 fb-1 at 
• Actual limit is lower because
of the excess in the region 7j80 
is not significant
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Results
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Conclusions
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This plot presents the limits
on the gaugino mass m1/2 in 
correlation with those on the 
universal scalar mass m0.


