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Motivations

T. Schwetz ‘10

e.g. Hooper et al. ’10

Is it possible with MSSM Neutralino DM? Kuflik et al. ’10, Feldman et al. ’10, 
Vasquez et al. ‘10, Fornengo et al. ‘10
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Light Neutralino Dark Matter

MSSM neutralinos:

Lightest eigenstate:

MSSM charginos:

LEP chargino searches:

Efficient annihilation required 
(sfermion exchange not enough due to LEP mass limits e.g. Dreiner et al. ‘09)
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Light Neutralino Dark Matter

Bottino et al.  ‘02, ‘04, ‘08, ‘10

Drees Nojiri ‘92

see e.g.: Buras et al. ’02, 
Isidori Paradisi ’06, 

Barenboim et al. ’07, 
Eriksson et al. ’08, 

Altmannshofer et al. ’09, 
Altmannshofer Straub ’10, 

...                             
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Low-energy constraints

Mild dependence on SUSY parameters Strong dependence on SUSY parameters



Light Neutralino in the MSSM Lorenzo Calibbi (MPP)

Low-energy constraints

Mild dependence on SUSY parameters Strong dependence on SUSY parameters

Hou ‘93,              
Akeroyd Recksiegel ‘03, 

Isidori Paradisi ‘06

Antonelli et al. ‘08, ‘10

Kamenik Mescia ‘08

Akeroyd Mahmoudi ‘09
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Low-energy constraints

Experimental ranges:
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Low-energy constraints
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Numerical analysis

Region 1 Region 2

MSSM parameters to scan:

Ranges:

Low-E values

(SuSpect, micrOMEGAs, SuperIso)
Djouadi et al. ‘02
Belanger et al. ‘06
Mahmoudi ‘08
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Numerical analysis

Region 1
Region 2

MSSM parameters to scan:

Ranges:

(SuSpect, micrOMEGAs, SuperIso)

Low-E values
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Belanger et al. ‘06
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Numerical analysis

Region 1
Region 2

MSSM parameters to scan:

Ranges:

(SuSpect, micrOMEGAs, SuperIso)

Low-E values

Djouadi et al. ‘02
Belanger et al. ‘06
Mahmoudi ‘08



•

• LEP bound on 

• max. twice SM prediction
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Phenomenological consequences

Region 2 ( high tanβ ):

Region 1 ( low tanβ ):
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• LEP bound on 
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Phenomenological consequences

Region 2 ( high tanβ ):

Region 1 ( low tanβ ):

Tested within 2011 by LHCb!
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Phenomenological consequences

Higgs searches (e.g.                         at LHC): 

CMS note 2010-008

Region 2 tested within 2011 by LHC Higgs searches!

Updates: first CMS searches, Region 1 already excluded? CMS arXiv:1104.1619

(see however J. Baglio arXiv: 1105.1085 and Djouadi’s talk)
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Direct searches

low tanβ
high tanβ

CoGeNT

CDMS

XENON10

Uncertainties: hadronic matrix elements  

local DM density and velocity

Updates: CoGeNT reported annual modulation 

XENON100 released new exclusion

e.g. Fornengo et al. ‘10

e.g. Belanger et al. ‘10

see however Arina et al. ‘11
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Conclusions

• WMAP bound combined with constraints from low-energy observables     
selects two regions of the parameter space: 

• High tanβ strip will be tested in the upcoming months by means of LHC 
Higgs bosons and Bs → µµ searches. 

• High tanβ strip can account for CoGeNT, CRESST, DAMA signals.        
Direct searches are the most promising way of testing the low tanβ region 
(which indeed seems to be already strongly disfavoured by XENON100).

Low tanβ region with: High tanβ strip with:
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Conclusions

Obrigado!
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Additional slides
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Constraints
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LEP Higgs mass constraints
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Low-energy observables within Region 2
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