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MOJEJIBHO-HE3AJIEXKHI PE3YJIBTATH JOCJIKEHb
DAMA/LIBRA-PHASE2-EMPOWERED

Excniepument DAMA/LIBRA-phase2 0yB mMoaepnizoBanuit y 2021 p. Iy MiIBUIEHHS HOrO YyTJIMBOCTI 4yepe3
3HW)KEHHSI MPOTrPaMHOT0 €HEpreTHYHOro Mopory MpH 30epekeHHi BHCOKOI edektrBHOCTI. HoBa koHiryparis, mo
HasuBaetbcss DAMA/LIBRA-phase2-empowered, HakonmuuyBana JaHi IPOTATOM TPhOX pokiB. HOBi maHi po3mIupro0Th
JOCITI/KEHHS IABHO BiJIOMOTO, MOJIENTbHO-HE3AJIS)KHOTO e(peKTy PidYHOT MOIYIIALI], BUSBICHOTO eKCIIEpUMEHTaIbHUMU
ycranoBkamu DAMA 3 BuKOpHCTaHHsAM cumHTWIALIHHNX nerekropiB Nal(Tl) 3 BHcokoio pamiamniiiHOr0 94MCTOTONO Y
Hamionanehiit maboparopii I'pan-Cacco HarmioHanpHOro iHCTHTYTY sSAepHOI (i3UKH B PI3HHX EKCIEPUMEHTATBHUX
koHpiryparisx. [Iporpamuunii enepreruunuii mopir DAMA/LIBRA-phase2-empowered € Hikunm 1 keB, a excrio3uiis
cranoBuTh 0,541 T'pik. Jlomarouu i HOBI pe3ynbTaTH A0 paimie omyOnmikoBanux mannx DAMA/LIBRA-phase2,
€KCIO3HLisA cTaHOBUTH 2,07 T'pik mpoTsroMm |1 HezanexHUX piuHUX OHUKIIB, JEMOHCTPYIOUH HASBHICTH CUTHAIY, SKUH
BIIMIOBiTa€ BCIM BHMOTaM MOJEIHHO-HE3aJEeKHOI PIiYHOI MOAYIALIAHOI CHUTHATYpH TEMHOI Martepii 3 piBHEM
noctoBipHocTi 13,9 6 B obxnacti enepriii 1-6 keB. B inTepBani 2—6 keB, ne takox moctynni gani DAMA/Nal ta
DAMA/LIBRA-phasel, kombiHoBaHa ekcro3uiiist pocsrae 3,40 T-pik, 10 BiAmoBigzae piBHIO gocToBipHocTi 15,3 ©.
Hewmae xomHoro cucreMaTH4HOro e(hekTy 4u MmobiuHOro Mpolecy, 31aTHOTO OJIHOYACHO 33JJ0BOJILHUTH BCI XapaKTepHi
PHCH CIIOCTEPEXKEHOI PiuHOT MOIYNALINHOI CHIHATYpH TEeMHOI Marepii Ta BpaxyBaTH CIOCTEPEKYBaHY aMILTITYIY
MOTYJISILII.
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MODEL-INDEPENDENT RESULTS FROM DAMA/LIBRA-PHASE2-EMPOWERED

The DAMA/LIBRA-phase2 experiment was upgraded in 2021 to enhance its sensitivity by lowering the software
energy threshold while maintaining a large efficiency. The new configuration, referred to as DAMA/LIBRA-phase2-
empowered, collected data for three years. This study extends the investigation of the long-standing, model-independent
annual modulation effect pointed out by the DAMA highly radiopure Nal(TI) experimental setups at the Gran Sasso
National Laboratory of the National Institute for Nuclear Physics, using different experimental configurations. The
software energy threshold of DAMA/LIBRA-phase2-empowered is below 1 keV, and the exposure is 0.541 tyr.
Adding these new results to the previously released DAMAJ/LIBRA-phase2, the exposure is 2.07 tyr over 11
independent annual cycles, yielding evidence for a signal that fulfills all the requirements of the model-independent
Dark Matter annual modulation signature at a confidence level of 13.9 ¢ in the 1-6 keV energy region. In the 2-6 keV
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interval, where data from DAMA/Nal and DAMA/LIBRA-phasel are also available, the combined exposure reaches
3.40 t-yr, corresponding to a confidence level of 15.3 6. No systematic effect or side process capable of simultaneously
satisfying all the distinctive features of the exploited Dark Matter annual modulation signature and accounting for the
observed modulation amplitude is available.
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