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Quirks Crash Course

Consider particles charged under confining SU(N)
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Quirks Crash Course

LLP + rubber band = unusual tracks



Quirks at colliders
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Quirks at colliders
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Quirks @LHC
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Unreconstructed track

Monojet signatures




Quirks @ LHC
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Quirks @ LHC

F, ~ A* < qU X B ~ (106V)2
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String as small perturbation

HSCP signal




Two limits @LHC
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Quirks @ LHC
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When lite gives you lemons...

Recycle HSCP search

Use CMS OT data ===l
|deally no background

Catch: standard tracks curve
only In the transverse plane

ISR needed (also for triggering)

e < 10%



Qur approach

Simulate events, solve quirks eom, CMS toy model to

Simple X°fit to helix

he(t; R, ¢, \) = Rcos(¢ £ (t/R) cos \) — cos ¢
hy(t; R,¢,\) = Rsin(¢ £ (t/R)cos \) —sin ¢
h,(t; R, ¢, \) = tsin A

Apply cuts at any needed point

Extract efficiency
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A (eV)

Results
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Conclusions

Rich quirky collider phenomenology
Recasting is powerful
|[deal playground for new tracking algorithms

Unexplored parameter space.
|deas needed! Stay tuned for next talk
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Bounds on other reps

spin SM N, mQ mQ mQ
charge (A=1eV) (A=100¢eV) (A =10°eV)

fermion (3,1)3,3 2| 1.6 TeV 1.0 TeV 500 GeV
scalar (3,1)2/3 2 | 1.3 TeV 700 GeV 350 GeV
fermion (1,1)—1 2 | 650 GeV 150 GeV —
scalar (1,1)—1 2 | 350 GeV 60 GeV —
fermion (3,1)2/3 5| 1.8 TeV 1.1 TeV 600 GeV
scalar (3,1)2/3 5| 1.4 TeV 850 GeV 450 GeV
fermion (1,1)—; 5 | 800 GeV 200 GeV 30 GeV
scalar (1,1)—1 5 | 450 GeV 80 GeV —



