
SUSY Parameter determination and dark 
matter phenomenology at future e+e- colliders

G. Moortgat-Pick  (Uni Hamburg/DESY)  
In coll. with J. Becks, M. Chakraborti, R. Heine, S. Heinemeyer, F. Lika, I. Saha

 1

• Short SUSY Intro&Strategy 
• Scans 
• Parameter determination 
• Results on DM 
• Conclusions



Supersymmetry - MSSM

Large uncoloured / EW sector
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Several options to embed dark matter
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SUSY and  (g-2)μ
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Impact from LHC SUSY searches limits
taken from M. Berggren 2023
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Impact from LHC SUSY searches limits
taken from M. Berggren 2023
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SUSY light dark matter range
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SUSY light dark matter range
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Results ‘compressed’ spectra w/ heavy sleptons
taken from M. Berggren 2023
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Results ‘compressed’ spectra w/ heavy sleptons
one more cms analysis
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Focus on two scenarios: wino/bino vs higgsino
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Focus on two scenarios: wino/bino vs higgsino
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wino/bino 
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wino/bino 
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wino/bino 
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wino/bino 
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wino/bino 
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wino/bino 
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wino/bino 
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higgsino
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higgsino
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higgsino
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higgsino
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higgsino
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Interpretation combination
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Reconstruction of parameters
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Reconstruction of parameters
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A. Bharucha et al. ’13, ‘16
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Reconstruction of parameters
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Reconstruction of parameters
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➡ Χ+1Χ-1 parametrized by 2 mixing angles
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Reconstruction of parameters
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Reconstruction of parameters
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Reconstruction of parameters
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Reconstruction of parameters

 Ecfa-EW&T&H@Paris, June  2024                   GMP et al.



34

Relic density
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Conclusions
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or the HALHF upgrade
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Further SUSY facts
• Low energy experiments, (g-2)µ: 

–  favours rather low SUSY masses in electroweak 
sector: 

• C very model dependent, SUSY/ED ~ O(α/4π …) 
– LHC results prefer rather heavy coloured sector in 1st +2nd 

generation   
– Way out: rather simple 

• Decouple uncoloured and coloured sector and/or take hybrid 
models of SUSY breaking 

• Just leave out the constrained minimal models, that’s all 
Remember: Minimal SUSY contains 105 new parameter… why 

should                         nature be too simple ?
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