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SMPs

• SMP 
– exotic heavy particle
– decaying away from IP
– metastable

• Host of SUSY scenarios 
(RPC,RPV)

• Universal extra dimensions

• Leptoquarks…
• Primary aim

– Inclusive search strategies
with well chosen model points

– Sufficient information to 
discover and extract quantum
numbers of a SMP. 
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Classification

MagneticMagnetic
monopole

Colour (triplet, 
octet), electric

Gluino, squark, 
KK quark….

electricSlepton, free
quark…

ChargeParticle

+ charge combinations. 

Stable: correct for detector interactions and 

for late response of propagating particle.

Long-lived but decaying: jet, lepton, photon topologies.

Host of predicted long-lived
exotica



Non-pointing photons

1

GMSB scenarios - neutralino NLSP.

   

 neutralino decays away from IP.

 non-pointing high p  photon.
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Non-pointing photon distributions
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Criteria:

Decay within inner tracking detector

p  GeV ; 

Lepton pairs of opposite and same

sign (OSSF).
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Experimental issues

• Reconstruction of non-pointing objects

• Standard software provides good reconstruction.
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Neutralino lifetime determination

Optimise photon selection.

Use calorimeter timing.

Complementary approach to 

measure extrapolated -displacement

wrt interaction point

z



Stable Exotic particles

Can decay into a 

WIMP candidate

Scenarios, eg Split-SUSY stable gluinos.

GMSB          stable stops, sleptons

Two major experimental issues: slowness

and hadronic scattering





Event topologies for exotic hadrons and 
leptons

Understanding hadronisation and scattering in material is crucial



R-hadron selections

At least one hard muon track with hard

matching inner track with opposite charge

Two back-to-back like-sign muons

Two back-to-back ID tracks with TRT hits 

satisfying high threshold/low threshold < 0.05

One hard muon track with no inner tracking link.

Cuts

ATLAS preliminary



LHC - ATLAS



Slow particle selection

• Added TOF calculation to L2
muon trigger

• Mass calculation

• Slow particle section based
on mass and momentum

• Recover cases where no 
inner track link present

• Measure speed and mass in 
special offline reconstruction
software



Reconstructing slow particles

arXiv:0901.0512

Scattering degradation



Summary

• Long-lived exotic particles anticipated in many

scenarios of exotic physics

– Non-pointing photons

– R-hadrons

– Sleptons

• Strategy for inclusive searches allowing

discovery and identification of exotic particle

• Challenge reconstruction and trigger

• Work shown is a subset of ongoing ATLAS work



Limits on stable particles

• LEP limits tend to use inner tracking info only

• Tevatron assumes a ”heavy muon-like object”

• What is the stable gluino limit ? 


