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Recent GAMBIT physics results
● Higgs portal dark matter: arXiv: 1808.10465

● Axion models: 1810.07192

● (Today): EWinos in the MSSM: arXiv:1809.02097



How the MSSM might appear...

Source: Anders 
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Parameters
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GAMBIT

● The GAMBIT collaboration have just 
performed the most comprehensive 
study of the MSSM electroweakino 
sector to date

● We focussed on collider constraints 
from LHC and LEP, but also looked at 
the implications for dark matter 
(precise implications depend on the 
mass scale of the sparticles that we 
decoupled)

arXiv: 1809.02097



Included constraints

Source: Anders 
Kvellestad



What if we assume there is no SUSY?
● We have the option of “capping” the LHC 

likelihood in our scan results, to prevent 
potential signals from providing a better 
fit to the data than the SM

● This amounts to testing the exclusion 
power of the included LHC searches

● We find no general constraint on the 
MSSM EW sector from the LHC in this 
case, and we also explain why (the 
searches are over-optimised on specific 
simplified SUSY models)



Typical optimisation of an LHC analysis



Allowing searches to give positive evidence
● If we allow for the presence of a signal, 

our results get more interesting

● A particular mass scale is picked out by 
a series of anomalies in ATLAS and 
CMS searches

● All electroweakinos are light, and we 
either have:

Bino < winos < higgsinos

Or

Bino < higgsinos < winos





Simplified model: conventional wisdom 

• “The ATLAS RJ excesses hint at a signal in a mass range that 
is clearly excluded by the other analysis”
• “This can't possibly be right”, etc

RJ
Non-RJ

As heard at ICHEP & SUSY 
2018

Eur. Phys. J. C 78 (2018) 995Phys. Rev. D 98 (2018) 092012

https://doi.org/10.1140/epjc/s10052-018-6423-7
https://doi.org/10.1103/PhysRevD.98.092012


What's going on?
• The ATLAS simplified model only allows chi2-charge1 production
•Our best fit model has other light EW-inos and we get more complex processes
• Frequently get 4 gauge bosons in the final state → get jets as well as leptons!



What about dark matter?
● Our scan did not include dark matter likelihoods

● We did, however, post-process our scan results with:

1) The Planck relic density measurement (applied as an upper limit)

2) Direct search limits from LUX, PandaX, Xenon1T, CDMSLite, CRESST-II, PICO-60, 
DarkSide-50 and IceCube

3) Gamma ray limits from Fermi-LAT (15 dwarf spheroidal observations) 

● This allows a rough check of the ability of our preferred region to explain dark matter 
(but note that much useful SUSY phenomenology is turned off in our model)



Relic density and direct detection

● Can spot the existence of two funnel regions here, involving the Z boson and the 
Higgs boson, that allow the relic density constraint to be met via resonant annihilation

● Note that our scenarios are not good for indirect detection: 



Summary
• The EWinos could all be light, without being excluded by current LHC searches 
• This strongly motivates new searches for supersymmetric dark matter!
• Current analyses allow for dramatic discoveries even in the Run II dataset 

(including 8 TeV results does not change the overall conclusion)
• GAMBIT results are freely available on Zenodo (see gambit.hepforge.org/pubs for 

links)
• Am happy to chat about possible use cases for our samples
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