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Model-indpendent WIMPs
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Analysis Principle
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What has been shown before

x-section fixed by relic-density → branching fraction to e+e- ?
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What has been shown before

=> accessable at ILC down to κ
e
 ≈ few percent 
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Generation, Simulation, Reconstruction and all that

)
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Event Selection in presence of backgrounds

● for LoI: 
veto any additional 
activity in detector

● new: 
cuts stable against 
beam background:

– no track with 
p

T
 > 3 GeV

– E
vis

 – E
γ
 < 20 GeV

– no tag in BeamCal
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Cut flow (1 fb-1)

irreducible!

High background analysis → systematics will be important!
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Mass determination

Example: M = 150 GeV,
dom. partial wave  J = 1

=>                                   GeV for 50fb-1
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Mass resolutions for 500 fb-1

●  statistics: 
 0.3 % ….4.7 %
depending on mass,
coupling structure and 
polarisation 
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What about Systematics?

● systematics:
 - mean beam energy: monitor from radiative return peak
 - shape of E

beam
: influence estimated from RDR vs SB2009

                             → 2.5% (@ 120 GeV)....0.1% (@ 240 GeV)

statistics
systematics
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Can we also determine the dominant partial wave?

Wrong J causes shift in mass, but no worse χ2 ???
→ way too little MC statistics at kinematic edge, 
instead sensitive to x-section at high M

recoil

→ with more MC: resolve ambiguity, detemine J
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Cross-sections

● Measure production cross-section for different beam 
polarisation combinations 
→ figure out helicity structure of SM-WIMP-interaction!

● want to know: σ
LL

, σ
LR

, σ
RR

, σ
RL

,

● measure: σ
--
, σ

-+
, σ

++
, σ

+-
 with e.g. |P(e+,e-)| = 30%, 80%

●  σ
--
, σ

++
 are less interesting for other studies

=> assume
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Systematics for cross-section measurement

● calculate σ and statistical error from

● => systematics:

       Dominated by knowledge of  polarisation!

since S and B indistinguishable 
on event by event basis!
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Systematics for cross-section measurement

● calculate σ and statistical error from

● => systematics:

       Dominated by knowledge of  polarisation!

since S and B indistinguishable 
on event by event basis!
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Extrapolation to σ
LL

, σ
LR

, σ
RR

, σ
RL

 

● systematically limited by polarisation uncertainty for 
background subtraction 
→ P(e+)|: 30% → 60% doesn't change much.....

|P(e+)|: 30% → 60%
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...but δP: 0.25% → 0.1% does!

“Helicity & Parity conserving” scenario

δP: 0.25% → 0.1%
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...but δP: 0.25% → 0.1% does!

“Anti-SM” scenario

δP: 0.25% → 0.1%
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Summary 

● A generic WIMP compatible with observed relic density 
can be observed at the ILC up to 
M=240 GeV if BR(χχ → ee) is at least few percent

● mitigated effects of machine bkg / γγ→hadrons  

● included systematics from selection efficiency, beam 
energy spectrum, luminosity & polarisation 

● mass measurement to typically O(1GeV)

● helicity structure of cross-section can be determined

● Last missing piece: 
determinationof dominant partial wave currently limited by 
MC statistics → can be fixed.... 
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BACKUP
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Efficiency & Rad. Return
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