
Jenny List,  Valencia 6-10.11.2006 page  1

SUSY & Cosmology Summary

Jenny List
DESY Hamburg

 Valencia, November 6-10 2006

Outline: 
– SUSY
– Cosmology
– Parameter Group's Questions:

● Analyses in this context
● Status of the answers 

– Conclusions
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SUSY (non-Cosmology) talks

● Theory:
– NLO event generation for chargino production  at the ILC ( T.Robens)

– How light is the lightest Neutralino? (O.Kittel)

– Neutralinos in U(1) extended SUSY (J. Kalinowski)

– Higgs decays into sfermions (K. Kovarik)

– Neutrino oscillations in split supersymmetry (M. Diaz)

– Combined LHC/ILC analysis of a SUSY scenario with heavy sfermions  (K. Rolbiecki)

● Experiment:

–
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NLO Event Generation for Chargino Production (T.Robens)
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How light is the lightest Neutralino? (O.Kittel)
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Neutralinos in U(1) extended SUSY (J.Kalinowski)
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Higgs decays into Sfermions (K.Kovarik)
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Neutrino Oscillations in split SUSY (M.A. Diaz)
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Cosmology (non SUSY) talks

● Theory:
– micrOMEGAS 2: Calculation of relic density in generic model 

(A.Pukhov)

● Experiment:

– Model-independent WIMP searches at the ILC (C. Bartels)
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micrOMEGAS 2: 
Calculation of Relic Density in Generic Model (A. Pukhov)



Jenny List, Valencia, 6-10.11.2006 page 10

 Model-independent WIMP searches at the ILC (C. Bartels)
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 Parameter Group's Questions

two cases:

– stau co-annihilation with small stau-LSP mass difference ~ 5 GeV
● Study of γγ->qq background to SUSY point D' (M. Berggren)
● Confronting different methods in measuring SUSY DM in co-annihilation 

scenarios at the ILC (Z.Zhang)

– neutralino pair production
● Combined LHC/ILC analysis of a SUSY scenario with heavy sfermions  

(K. Rolbiecki, G. Moortgat-Pick)
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Combined LHC/ILC analysis of a SUSY scenario 
with heavy sfermions  (K. Rolbiecki, G. Moortgat-Pick)
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Study of γγ->qq background to SUSY point D' (M. Berggren)
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Confronting different methods in measuring SUSY DM 
in co-annihilation scenarios at the ILC (Z.Zhang)
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Status of Answers

● before Valencia: 
collection of existing results, some (apparent) contradictions

● ~2 sessions dedicated to  discussions and new results
=> many things got clarified 

● here: very crude summary, for details:
● new version of draft will come soon
● still many caveats!
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Neutralino Production

– At what amount of integrated luminosity are systematic effects becoming dominant?
low cross sections -> clearly stat. limited for at least 500 fb-1

– Is there any impact of decreasing (increasing) beamstrahlung by a factor of two 
relative to the standard parameters, i.e. trading off luminosity vs background?
the more lumi the better, additional background not critical

– Is there any benefit from electron plus positron polarisation (80 and 60%) or from 
increased electron polarisation  in the absence of positron polarisation?
increased cross sections, positron polarisation crucial for 

● distinguishing higgsino / gaugino nature
● extracting U(1), SU(2) SUSY couplings
● accessing SUSY parameters in case of heavy sfermions

–  Are there other accelerator parameters strongly influencing this measurement?  
 ?
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Stau Co-Annihilation
– How much luminosity is needed to reach a precision comparable to the one expected 

from the measurements with the Planck satellite?  
300 - 800 fb-1 @ 500 GeV, depending on scenario (D', SPS 1a mod)

– At what amount of integrated luminosity are systematic effects becoming dominant?
stat. limited for at least 500 fb-1

– Is there any impact of decreasing (increasing) beamstrahlung by a factor of two 
relative to the standard parameters, i.e. trading off luminosity vs background?
amount of γγ background & forward veto capability critical 
=> more beamstrahlung is not desirable

– Is there any benefit from electron plus positron polarisation (80 and 60%) or from 
increased electron polarisation  in the absence of positron polarisation?
increased cross sections (~ factor 2), not recoverable by P(e-) only

–  Are there other accelerator parameters strongly influencing this measurement? 
●  crossing angle > 2 mrad worsens forward tagging capabilities
●  anti-DID essential, but still uninstrumented wedge = loss of efficiency
●  stronger focussing of beam very problematic 
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Conclusions

● made good use of time, although only 10 talks
=> lot of time for discussions

● more combined sessions with closely related topics 
cosmology, maybe even Higgs?

● majority of talks from theory side
=> strengthen experimental effort!
Parameter group's questions triggered some.... 

● had one analysis using full simulation
=> usefull for improving reconstruction,
    but also physics output!


