










MODEL FRAMEWORK
• Results depend heavily on the entire SUSY spectrum
• Consider mSUGRA with m0=A0=0, tanβ = 10, μ>0

M1/2 = 300, 400,…, 900 GeV
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LHC

M1/2 = 600 GeV
m l ̃ = 219 GeV L = 100 fb-1/yr

Of the sleptons produced, O(1)% are caught in 10 kton trap

10 to 104 trapped sleptons in 10 kton trap (1 m thick)
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IMPLICATIONS FROM CHAMP DECAYS

• Measurement of τ , ml̃ and El mG ̃ and GN

– Probes gravity in a particle physics experiment!
– Measurement of GN on fundamental particle scale
– Precise test of supergravity: gravitino is graviton partner
– Determines ΩG ̃: SuperWIMP contribution to dark matter
– Determines F : supersymmetry breaking scale, contribution of 

SUSY breaking to dark energy, cosmological constant

Hamaguchi et al. (2004); Takayama et al. (2004)

17 Jun 09 Feng    38



CONCLUSIONS
• Long-lived heavy charged particles (CHAMPs) are 

motivated by gauge hierarchy and dark matter, just 
like MET

• CHAMPs are far more promising in the early years at 
the LHC – 100 pb-1 is probably sufficient to say many 
interesting things 

• There are several simple frameworks for investigating 
this possibility

• If found, physics at the LHC may be much easier and 
interesting than many people think 
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