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g:1114

In many cases, but not exclusively, this is due to the small 
splittings between the squarks and/or gluinos and the LSP…

uL :956 uR :1124
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Kinematic Accessibility   (M ~ < 1 TeV)

Squarks & Gluinos ! 

flat priors
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Kinematic Accessibility:  M ~ <3 TeV

Log
Squarks & Gluinos! 



11The LHC / LC Study Group

• Squark masses will be poorly determined even after LHC & 
ILC500 if they are not directly kinematically accessible…

This uses 
mSUGRA
relations
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Example: SPS1a’ Masses and Decay Tables 
Typical of an mSUGRA scenario

� ~bino 

� ~wino  

� ~wino 
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Flat Priors Log Priors
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Flat Log 
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Not ‘gigantic’
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�s=1 TeV

�s=3 TeV
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High Energy Jets From Squarks?

�

Feng & Finnell 
‘93

Drees etal. ‘99
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�s=2 TeV

lots of 
two-body edges

Complex spectra !

Inclusive Ej  Signal
from SUSY

C.F. Berger
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�s=2 TeV

lots of 
two-body edges

Inclusive Ej  Signal
from SUSY 

Complex spectra !

C.F. Berger
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Simulation studies are needed ! 
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Fabiano ‘01
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� One way to get at gluinos, especially if they are heavier 
than squarks, is via the 3-body final state:   



uL

uR
dL

dR
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squark
pole
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Berge & Klasen
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Berge & Klasen



36

� �



37

Tree-level dL-uL Squark Mass Splitting
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19 pMSSM Parameters
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Constraints 

B��� Isidori & Paradisi, hep-ph/0605012 & 
Erikson etal., 0808.3551 for loop correctionsB = (55 to 227) x 10-6 
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•Direct Detection Searches for Dark Matter (e.g., CDMS, ..) 

• Dark Matter density:  �h2  < 0.1210  � 5yr  WMAP data +….
We treat this only as an upper bound density to allow for    
multi-component DM

• LEP and Tevatron Direct Higgs & SUSY searches : there 
are many of these searches some requiring detector 
simulations 
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Gluino Can Be Light !!
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Distribution of Sparticle Masses By Species

Flat
Log
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uL :956 uR :1124

dL :2 dR :1085
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