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How do we detect particles
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https://cds.cern.ch/record/1505342
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Unstable particles

The probability that a particle
survives for a given time
before decaying follows an
exponential distribution

P(t) = et/ (r7)

Where:

* tis the lifetime of the
particle (at rest)
« Y is the Lorentz factor

A particle’s lifetime and width
are related:

I't=h

DESY.
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Cross sections

NLO + NLL, pp, Vs =13 TeV
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https://twiki.cern.ch/twiki/bin/view/LHCPhysics/SUSYCrossSections



https://twiki.cern.ch/twiki/bin/view/LHCPhysics/SUSYCrossSections

Supersymmetry
The MSSM particle content
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How to read 2D exclusion plots

A typical 2D exclusion plot

« The two axes represent two key parameters of the model sparticle masses

* Here, for every choice of parameters _ %L%Lfrérél | | | |
. L] L] . (D IIIIIIIIIIIIIIIIIIIIIIIII
find the upper limit on the signal = ATLAS === Expected Limit (-10,,,)
e Vs=13 TeV, 139 fb" oo oy Limit 6105
Strength . _.q—_), All limits at 95% CL LEP7, excluded 4
:"_I:
« The lines and bands show the 10°= N
contours of y =1 (or CLs = 0.05)
 The dashed curve is the median - .
pup=1, with the yellow bands giving
the £ 10 regions (for SM uncertainties)
 Dashed red lines are the + 10 1050 100 750 200 250 800 550 400
regions (for signal theory uncertainties) m(T) [Gey]
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2018-14/
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22009087 [1]

Hierarchy problem

Just a human bias?
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DESY. | HASCO 2018 | Federico Meloni, 24/07/2018

m,=124.97+0.24 GeV [1]
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Similarly hard to believe!
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https://arxiv.org/abs/1806.00242

