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NEPIII MOAEJBHO HE3AJIEXKHI PE3YJIBTATU DAMA/LIBRA-PHASE?2

[IpencraBneno mepuri MOJIENBFHO HE3aJEXHI pe3ysbTaTH, oTpuMani B ekcnepuMenTi DAMA/LIBRA-phase2. [lani
Oynu 3i0paHi TPOTATOM IIECTH PIYHUX IMKIIB, IO BIAMOBINAIOTH 3aralibHii ekcmosuiii 1.13 T - pik, TaHOOKO mif
3emnieto B HamionaneHiit naboparopii I'pan-Cacco (LNGS) HamionansHoro iHcTuTyTy siaepHoi ¢isuku. Amapat
DAMA/LIBRA-phase2, = 250 kr pamioaktuBHo cynep-urctoro Nal(Tl), BukopuctoBye niepeBaru (pOTOCIEKTPOHHUX
MIOMHOJ)KYBa4iB JPYroro MOKOJIHHA 3 BHCOKOI KBaHTOBOK C()EKTHUBHICTIO Ta HOBOI EJIEKTPOHIKH IOPIiBHSHO 3
DAMA/LIBRA-phasel. TlokparieHa ekcrepuMeHTalbHa KOH(MITYpaIlist jajia 3MOTY TAKOX 3HH3WTH €HEpreTHUHHI
mopir. [IpencraBneno HOBi cTpaTerii anHanizy manux. Jani DAMA/LIBRA-phase2 miaTBepmKyloTh iCHyBaHHS CHTHAIY,
SIKUH BIATIOBia€ BCIM BIMOTaM JI0 MOJICIIEHO He3aJIe:KHOI piaHoi MoxyIrwii TemHol Marepii (TM) Ha piai 9.5 C.L. B
obmacri enepriii (1 - 6) keB. B obmacri enepriii mix 2 i 6 keB, e moctynHi Takox mani 3 DAMA/Nal i DAMA/LIBRA-
phasel (excmo3mmis 1.33 T - pik, 310paHi 3a 14 piyHHX OUKIIB), AOCATHYTO piBeHb 12.9¢ C.L. mis moBHOI eKcro3utii
(246 1 - pik); aMmIUTITYIa MOAYISAIIA 00HO-MOUKOGUX CUMHTHSINIAHMX mofii craHoButh (0.0103 £ 0.0008)
BiUTiKiB/m00a/kr/keB, BuMipsina (asa mopiBuioe (145 +5) i6 i Bumipsiauit nepiox € (0.999 +0.001) pokiB; yci mi
3HAa4YeHHS A0Ope Y3TOKYIOThCA 3 OUiKyBaHHUMH Ui YacTHHOK TM. IlpoTaroMm AeKiTbKOX HECATHIIITH HIKUM HE OyI0
3HaWZEHO a00 3alPONIOHOBAHO XOJHUX CHCTEMAaTHYHUX e(peKTiB abo MOOIYHMX peakiliid, 3TaTHUX iMITYBaTH BCi PHCH
TM (To06TO OTpHMATH BUMIPSIHY aMILIITY Iy MOAYJISLIT i OAHOYACHO BIATBOPHUTH BCI 11 XapaKTEPUCTUKH).
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HNEPBBIE MOJAEJBbHO HE3ABUCUMBIE PE3YJIbTATBI DAMA/LIBRA-PHASE2

[IpencraBneHsl MepBbIE MOIECIBFHO HE3aBHCHMBIC pE3yNbTAaThl, MOJXy4eHHBIE B 3KkcnepumenTe DAMA/LIBRA-
phase2. [lamapie ObUIM cOOpaHBI Ha TPOTSHKCHWM INECTH TOJOBBIX IMKJIOB, YTO OTBEYAET OOMmICH SKCIIO3UIHNA
1.13 1 - met, TayOoko mox 3emueit B HammonamsHo# naboparopun ['pan-Cacco (LNGS) HammonamsHOTO MHCTHUTYTa
saepuoit ¢pmsuku. Ammapar DAMA/LIBRA-phase2, =~ 250 kr paguoaktuBHO cymep-unctoro Nal(Tl), mcmoms3yer
IPeUMYyIIecTBa (OTOINEKTPOHHBIX YMHOXHUTENEH BTOPOTrO IOKOJICHHS C BBICOKOH KBaHTOBOH 3((EKTUBHOCTBIO H
HOBOW 3JIeKTpOHUKH 10 cpaBHeHuiro ¢ DAMA/LIBRA-phasel. VYiyumieHHas sKcriepuMeHTajbHas KOH(UTypauus
MMO3BOJIMJIa TaKXC CHHU3UTH SHCPFCTI/IHCCKHﬁ Iopor. Hpe}lCTaBﬂeHbl HOBBIC CTpAaTCrun aHain3a JaHHBIX. IIaHHI)Ie
DAMA/LIBRA-phase2 moaTBepKIar0T CyIECTBOBAHHE CUTHAA, KOTOPHI OTBEYaeT BCeM TPEOOBaHHAM K MOJCIHHO
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HE3aBUCHMOM TOI0BOM Momyssiinu TeMHoi Marepun (TM) Ha yposue 9.56 C.L. B o6mactu suepruit (1 - 6) k3B. B
obmactu sHepruii Mexay 2 W 6 k9B, rme mocrymHel Takke manHsie ¢ DAMA/Nal u DAMA/LIBRA-phasel
(oxcmo3ummst  1.33 1 - meT, coOpaHHble 3a 14 TOMOBBIX IMKIOB), NOCTUTHYT ypoBeHb 12.9c C.L. mna momHOM
skcro3unuu  (2.46 T - IeT); aMIDIUTya MOAYIIUN 00HO-mMOYeyHbIX CIUHTHUIIIAOHHBIX COOBITHH COCTaBIsET
(0.0103 + 0.0008) orcueToB/cyT/Kkr/k3B, u3MepenHas (asza paBHa (145+5)cyT W HM3MEpeHHBIH MEpPHOI paBeH
(0.999 + 0.001) steT; Bce 3TH 3HAYEHHS XOPOIIO COTIIACOBBIBAIOTCS C OKHIaeMbIMU 1uisi gactull TM. Ha mpoTskennn
HECKOJIbKUX JECATHICTUH He ObLJIO HAWACHO WM MPEUIOKEHO KeM-ITMOO HUKAKOW CHUCTEMATHKH WM [MOOOYHOM
peakmuy, CnocoOHOW HWMHUTHPOBAaTh Bce 4epThl ITM (TO €CTh MONYyYNTh H3MEPEHHYI0 aMIUIUTYXy MOIYJLIIHNA U
OJTHOBPEMEHHO BOCIIPOU3BECTH BCE €€ XapaKTEPUCTHKH).
Kniouegvie cnosa: CUMHTHIUSIIIMOHHBIE IETEKTOPBL, 3JIEMEHTAPHBIE YACTHUIIBI, TEMHAsI MaTePHSL.
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FIRST MODEL INDEPENDENT RESULTS FROM DAMA/LIBRA-PHASE?2

The first model independent results obtained by the DAMA/LIBRA-phase2 experiment are presented. The data have
been collected over 6 annual cycles corresponding to a total exposure of 1.13 t - yr, deep underground at the Gran Sasso
National Laboratory (LNGS) of the I.N.F.N. The DAMA/LIBRA-phase2 apparatus, =~ 250 kg highly radio-pure
Nal(TI), profits from a second generation high quantum efficiency photomultipliers and of new electronics with respect
to DAMA/LIBRA-phasel. The improved experimental configuration has also allowed to lower the software energy
threshold. New data analysis strategies are presented. The DAMA/LIBRA-phase2 data confirm the evidence of a signal
that meets all the requirements of the model independent Dark Matter (DM) annual modulation signature, at 9.5 ¢ C.L.
in the energy region (1 - 6) keV. In the energy region between 2 and 6 keV, where data are also available from
DAMA/Nal and DAMA/LIBRA-phasel (exposure 1.33t - yr, collected over 14 annual cycles), the achieved C.L. for
the full exposure (2.46t - yr) is 12.9 o; the modulation amplitude of the single-hit scintillation events is: (0.0103 =+
+0.0008) cpd/kg/keV, the measured phase is (145 = 5) d and the measured period is (0.999 + 0.001) yr, all these values
are well in agreement with those expected for DM particles. No systematics or side reaction able to mimic the exploited
DM signature (i.e. to account for the whole measured modulation amplitude and to simultaneously satisfy all the
requirements of the signature), has been found or suggested by anyone throughout some decades thus far.

Keywords: scintillation detectors, elementary particle processes, Dark Matter.
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