














arXiv:1106.4667 
 in press on PRD 

CoGeNT 

DAMA allowed regions for a particular 
set of astrophysical, nuclear and 
particle Physics assumptions without 
(green), with (blue) channeling, with 
en.dep. Q.F.(red) 

PRD84(2011)055014 
(arXiv:1106.4667) 

Supersymmetric expectations in MSSM 
•  assuming for the neutralino a 
dominant purely SI coupling 

•  when releasing the gaugino 
mass unification at GUT scale:  
M1/M2≠0.5 (<);   

 (where M1 and M2 U(1) and SU
(2) gaugino masses) 

... an example in literature... 

CoGeNT and CRESST 
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Relic neutralino in effMSSM 

If the two CDMS events are interpreted 
as relic neutralino interactions 

DAMA allowed regions for a particular 
set of astrophysical, nuclear and particle 
Physics assumptions with and without 
channeling 



 Model-independent evidence by DAMA/NaI and DAMA/LIBRA 
well compatible with several candidates  

(in many possible astrophysical, nuclear and particle physics  scenarios) 

•  Sneutrino DM (JHEP0711(2007)029, arXiv:
1105.4878) 

•  Inelastic DM (PRD79(2009)043513, arXiv:
1007.2688) 

•  Resonant DM (arXiv:0909.2900) 
•  DM from exotic 4th generation quarks (arXiv:

1002.3366) 

•  Cogent results (arXiv:1002.4703, 1106.0650) 
•  DM from exotic 4th generation quarks (arXiv:

1002.3366) 
•  Composite DM (IJMPD19(2010)1385) 
•  iDM on Tl (arXiv:1007:2688) 

•  Low mass neutralino (PRD81(2010)107302, PRD83(2011)015001, arXiv:1003.0014,arXiv:1007.1005, arXiv:
1009.0549, arXiv:1106.4667 in press on PRD) 

•  Next-to-minimal models (JCAP0908(2009)032, PRD79(2009)023510, JCAP0706(2007)008, arXiv:
1009.2555,1009.0549) 

•  Mirror DM in various scenarios (arXiv:1001.0096, 1106.2688, PRD82(2010)095001, JCAP1107(2011)009, 
JCAP1009(2010)022) 

•  Light scalar WIMP through Higgs portal (PRD82(2010)043522, JCAP0810(2010)034) 
•  Isospin-Violating Dark Matter (JCAP1008(2010)018, arXiv:1102.4331,1105.3734) 

•  Specific two higgs doublet models (arXiv:1106.3368) 
•  exothermic DM (arXiv:1004.0937)  
•  Secluded WIMPs (PRD79(2009)115019) 
•  Asymmetric DM (arXiv:1105.5431) 
•  Light scalar WIMP through Higgs portal (arXiv:

1003.2595) 

•  SD Inelastic DM (arXiv:0912.4264) 
•  Complex Scalar Dark Matter (arXiv:1005.3328) 
•  Singlet DM (JHEP0905(2009)036, arXiv:1011.6377) 
•  Specific GU (arXiv:1106.3583)  
•  Long range forces  (arXiv:1108.4661)  

… and more  (arXiv:1105.5121,1105.3734,1011.1499,JCAP1008(2010)018, PRD82(2010)115019, …) 



what next 

Continuously running 

New PMTs with higher Q.E. : 

•  Continuing data taking in the new configuration also below the 
present 2 keV software energy threshold 

•  Reaching even higher C.L. for the model independent result and 
highly precisely all the modulation parameters to further 
investigate among the many possible scenarios for DM candidates, 
interactions, halo models, nuclear/atomic properties, etc.. 

•  Investigation on dark matter peculiarities and second order effect 

•  Special data taking for other rare processes. 

•  Replacement of all the PMTs with 
higher Q.E. ones concluded 



Conclusions  
•  Positive evidence for the presence of DM particles in the galactic halo now supported at 8.9 σ 

C.L. (cumulative exposure 1.17 ton × yr – 13 annual cycles DAMA/NaI and DAMA/LIBRA) 

•  The modulation parameters determined with better precision 

•  Full sensitivity to many kinds of DM candidates and interactions both inducing recoils and/or 
e.m. radiation. That is not restricted to DM candidate inducing only nuclear recoils 

•  No experiment exists whose result can be directly compared in a model independent way 
with those by DAMA/NaI & DAMA/LIBRA 

•  Recent excesses in direct searches above an evaluated background are – when interpreted as 
induced by some DM candidates – compatible with  DAMA in many scenarios; null searches 
not in robust conflict. Consider also the experimental and theoretical uncertainties. 

•  Indirect model dependent searches not in conflict. 

•  Investigations other than DM 

... what next? 
•  Upgrade in fall 2010 concluded: replacement of all PMTs with new ones 

having higher Q.E. to lower the software energy threshold and improve 
general features.  

•  Collect a suitable exposure in the new running conditions to improve the  
knowledge about the nature of the particles and on features of related 
astrophysical, nuclear and particle physics aspects. 

•  Investigate second order effects 

•  R&D towards a possible 1 ton ULB NaI(Tl) set-up experiment                                                  
DAMA proposed in 1996 

DAMA/LIBRA still the highest radiopure set-up in the field with the largest sensitive mass, full control of 
running conditions, the largest duty-cycle, exposure orders of magnitude larger than any other activity 

in the field, etc., and the only one which effectively exploits a model independent DM signature 




