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DAMA/LIBRA

DAMA/Nal & DAMA/LIBRA experiments main upgrades and |mprovements
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Minimal upgrade in Fall .-|

@
July 2000 new DAQ and new electronic

chain installed (MULTIPLEXER removed,
now one TD channel for each detector):
(i)  TD VXI Tektronix;

(i) Digital Unix DAQ system;

(iii) GPIB-CAMAC.

July 2002 DAMA/Nal data taking completed +—

.

On 2003 DAMA/LIBRA has begun first
operations

@
@
€)

@

Sept.-

Oct. 2008 @ DAMA/LIBRA upgrade:

one detector recovered by replacing a
broken PMT

a new optimization of some PMTs and HVs
performed

all the TD replaced with new ones (U1063A
Acqiris 8-bit 1GS/s DC270 High-Speed cPCl
Digitizers)

a new DAQ with optical read-out installed.

The second DAMA/LIBRA upgrade in Fall 2010:
Replacement of all the PMTs with higher Q.E. ones from dedicated developments
(+new preamp in Fall 2012 and other developments in progress)

DAMA/LIBRA-phase2 in data taking
Nuclear and Particle Physics Proceedings 273-275 (2016) 321-327

PHASE2

CNET,
® DAMA/Nal: 0.29 ton X yr
® DAMA/LIBRA phase 1: 1.04 ton X yr
> #4251+ 1.33 ton X yr, 14 cycles

® 2010FFfk KLY . DAMA/LBRA phase 2
DAENIBE-LOTULND,
® £ TO PMT % High QE PMT
[Z3#EL . ELELMEA A
NTWLVS,



DAMA/LIBRA

o T Ia—A. KV OREQRELY,
® 2-6keV,, DIFIE S, [/day/ke/keV.,] ELLEELI-E (ROEHOIE)E. 2T 1 LY+ BETES,

Source o) i I Rox Ax = Ro g Ai/S5"
(neutrons cm™2 s7') (cpd/kg/keV)  (cpd/kg/keV)
thermal n 1.08 x 1076 ~0 — <8x 1076 «<8x107 | =7x107°
(1072 - 107" eV) however <« 0.1
SLOW
neutrons  epithermal n 2x107° =0 - <3x1073 <3x10™* <« 0.03
(eV-keV) however « 0.1
fission, (@, n) — n ~09x 1077 ~0 - <6x107* <6x107° | <5x107°
(1-10 MeV) however « 0.1
u — n from rock ~3x107° 0.0129 endof | «7x10% «<9x10°® | <«<8x10™*
FAST (> 10 MeV) June
neutrons o~
4 — 1 from Pb shield ~6x107 0.0129 endof | < 14x107 «2x10° | < 1.6x 1073 E 0.05 -
(> 10 MeV) June ;&0.025 [ ##ATL
y —n ~3x 10710 0.03342* Jan. 4th* | <« 7x107° «2x%10°° <«2x10™ = 0 JHF“*#“*Mﬂ%%#*d% ‘ ﬁ:kwﬂ.& S SSE S L
(few MeV) g‘ -
direct O =20y m2d! 0.0129 end of =107 ~107° =~ 1077 =0.025
June 2
direct v (DE)V]EGXIOIUVCI’D_ZS_I 0.03342* Jan. 4th* =~ 1073 3x 1077 3x 1073 -0.05 S R N B R AP B B R R
0 2 4 6 8 10 12 14 16 18 20

* The annual modulation of solar neutrino is due to the different Sun-Earth distance along the year; so the relative modulation amplitude is twice Energy (keV)
the eccentricity of the Earth orbit and the phase is given by the perihelion.

Ny : modulated contribution

R. Bernabei, et al., arXiv:1409.3516
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K. Zioutas et al., ApJ 607 (2004) 575
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SN BIES (L. BMEEED KK P4 from Morgan et al., Astropart. Phys. 23 287 (2005)
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