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Some direct detection processes:

A Scatterings on nuclei

- detection of nuclear recoil energy

lonization:
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7
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LXe,CaF,(Eu), e

A Inelastic Dark Matter:

- W has Two mass states

mass splitting

c+

W-+NN > WHNN

, C- with d

- Kinematical constraint for the inelastic

scattering of

Cc- on a nucleus
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A Excitation of bound electrons in scatterings on nuclei

- detection of recoil nuclei + e.m. radiation

A Conversion of particle into e.m. radiation

- detectionof g X-rays, e -

A Interaction only on atomic A
electrons

- detection of e.m. radiation

Interaction of light DMp (LDM)
on e - or nucleus with
production of a lighter particle

- detection of electron/nucleus
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Investigating the presence of a DM particle component in the galactic
halo by the model independent annual modulation signature

Drukier, Freese, Spergel PRD86 Av

Freese et al. PRDS8 «un ~ 232 km/s (Sun velocity in the halo)

Av,,, =30 km/s (Earth velocity around the Sun)

( RGN . Ag=pl3
N A AU""”“':&Q/DGCGP i Aw = 2p/T T=1year
$

At, =2 nd June (when Vg IS maximum)

93\3\4?0/ /( va(t) = Vsun Vorb COCOS(t- 1:0)]
. S[A(0)] = ER dE; @S, +S, cosimt - t;)]
/ Expected rate in given energy bin changes
because of the Earth s motion around the Sun
moving in the Galaxy. Therefore it has different

s ' peculiarities(e.g. the phase) with respect to those
Requirements: effects connected with seasons

1) Modulated rate according cosine 5) For single hit in a multi-detector set-up
2) In a definite low energy range

_ _ 6) With modulated amplitude in the region of maximal
3) With a proper period (1 year) sensitivity < 7% (for usually adopted halo distributions, but

4) With proper phase(about 2" June)t can be larger in case of some possible scenarios)

To mimic this signature, spurious effects and side reactions must not only be able to account for the
whole observed modulation amplitude, but also to satisfy contemporaneously all the requirements




DAMA/Nal: ©100 kg Nal(TI)

Performances: N.Cim.A112(1999)545-575, EPJC18(2000)283,
Riv.N.Cim.26 n. 1(2003)1-73, IJMPD13(2004)2127

Results on rare processes:

APossible Pauli exclusion principle violation PLB408(1997)439
ACNC processes PRC60(1999)065501
AElectron stability and non  -paulian
transitions in lodine atoms (by L -shell) PLB460(1999)235
A Search for solar axions PLB515(2001)6
A Exotic Matter search EPJdirect C14(2002)1
A Search for superdense nuclear matter EPJA23(2005)7 eTEY __
ASearch for heavy clusters decays EPJA24(2005)51 T _ing__complete_d On:
July 2002, last data releage
Results on DM particles: 2003. Still producing LesSuHiss=
A PSD PLB389(1996)757
A Investigation on diurnal effect N.Cim.A112(1999)1541
A Exotic Dark Matter search PRL83(1999)4918

A Annual Modulation Signature

PLB424(1998)195, PLB450(1999)448, PRD61(1999)023512, PLB480(2000)23, EPJC18(2000)283,
PLB509(2001)197, EPJC23(2002)61, PRD66(2002)043503, Riv.N.Cim.26 n.1 (2003)1,
IIMPD13(2004)2127, IJMPA21(2006)1445, EPJC47(2006)263, IIMPA22(2007)3155, EPJC53(2008)205,
PRD77(2008)023506, MPLA23(2008)2125.

model independent evidence of a particle DM component in the galactic halo at 6.30 C.L.

total exposure (7 annual cycles) 0.29 tonx yr



Installing the DAMA/LIBRA set-up ~250 kg ULB Nal(Tl) A , LS

Residual contaminations in the
new DAMA/LIBRA Nal (Tl)
detectors :232Th, 238U and 40K

at level of 10 -12 g/g

A Radiopurity,performances ., procedures, etc.: NIMA592(2008)297
A Results on DM particles:  Annual Modulation Signaturé . EPJC56(2008)333, EPJC67(2010)39
A Results on rare processes.  PEP violation in Na and £ ==EPJC62(2009)327



...calibration procedures




