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Supersymmetry - MSSM

Large uncoloured / EW sector
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SUSY light dark matter range

LCWS26@KEK, November  2026                   Gudrid Moortgat-Pick



4

Impact from LHC SUSY searches limits
taken from M. Berggren 2023
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Results ‘compressed’ spectra w/ heavy sleptons
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➡‘excess’ region:



Idea
• Convert SUSY measurements into crucial dark matter test 

– Turn LHC+LC measurements into precise SUSY parameters 
– Predict Ωχh2 on basis of parameter determination 

• Studied process: e+e-        χ+χ- 
– Input : measured masses of χ±, χ0, via continuum or threshold  
– Measured polarized cross setions at 350 and 500 GeV 
– Measured AFB of this process 

• Advantages LC:  
– more tools (e+& e- polarization, threshold scans, ISR method)  
– high precision (up to quantum level)

6

• Determine fundamental parameters:  M1, M2, µ, tanβ 
– Fine, very accurate results …. <% level 
– Predict dark matter contribution  
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Several options to embed dark matter
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SUSY light dark matter range
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Scans of available parameter points

M. Chakraborti, S. Heinemeyer, I. Saha 24
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➡ Take all allowed points  
that describe the excess !
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Reconstruction of parameters

A. Bharucha et al. ’13, ‘16
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• Light Chargino production            &     decay: 

• Example point: 

also 𝝂, eL enter!

• so far tree-level analysis 
• to be extended including full one-loop corrections 
• leads to more involved parameter dependencies

all other masses ≥500 GeV
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Reconstruction of parameters
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Main idea: 
• Measure cross sections at 2 different energies and masses, inversion 

into parameters ….as done in the past: 

- determine mixing angles 𝛷L,𝛷R , m𝛸+1, m𝛸01          M1, M2, 𝜇, tan𝛽  

• But this time, √s>500 GeV needed…….. 
• We assume 1st stage ILC √s=550 GeV (for Di-Higgs required at least!) 
- no further energy stage! 
- but polarized electron & positron  beams… 
- and include the decay to measure asymmetries via final leptons 

• But have to exploit all 4 possible beam polarization configurations!

e.g. K. Desch et al. hep-ph/ 0312069 
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Influence of e- & e+ beam polarization
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• Often only LR and RL applied…! 
- since no 100% polarization…..also LL and RR provide events 
- possible running scenario: 

• We use in the ff 80%,60% with same lumi than +-, -+. 
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Reconstruction of parameters
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Involving AFB of the final leptons
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• Leads to NEW contributions compared to only the cross section! 
• Including stat. uncertainty from AFB via 

➡ allows to determine no the parameters including m𝛎, that is to heavy to be 
produced directly!
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Reconstruction of parameters
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• Determination of msneutrino possible, although  
   too heavy to be producted directly 

• Even indirect prediction of mselL (SU(2) relation 
➡ consistency check
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Reconstruction of parameters
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• Precise determination of gaugino parameters
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Parameter Determination
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• Less recise determination of the higgsino parameter 

…….since we studied a gaugino scenario..…clear from the 
beginning



18

Relic Density
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• The important message is: we can predict the corresponding 
 relic density rather accurately: 

……about 10 % -level, that’s complementary to inpout from 
cosmology
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Conclusions

or the HALHF upgrade
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gaugino-like, in concordance with current excesses

- polarization of both beans essential for exploiting even e.g. RR configurations,  
if only one energy stage is available
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SUSY and  (g-2)μ
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