High Sensitivity NaI(Tl) Detector for Dark Matter Search K.F ushimi a , E.Choi b , H.Ejiri b , K.Hay ashi b , N.Kudomi b , K.Kume b , H.Kuramoto b , K.T ak ahisa b , S.Umehara a and S.Y oshida b a F aculty of Inte gr ate d Arts and Scienc es The University of T okushima, T okushima, T okushima 770-8502, Jap an b R ese ar ch Center for Nucle ar Physics (R CNP), Ib ar aki, Osaka 567-0047, Jap an 1 Dark Matter Candidates and Searc h for Dark Matters In the last decade, the dark matter candidates has b een extensively studied by man y groups in the world. Since a scintillation detector has many great adv an tages to search for dark matter candidates, man y groups has b een applied scintillation detectors [1, 2, 3, 4]. The WIMPs (W eakly Interacting Massiv e Particles) is one of the most promising candidates for cold dark matter (CDM) [5]. Since a NaI(Tl) scintillator has the large cross section for WIMPs, the large output of light and large acceptance, a NaI(Tl) scintillator is more adv an tageous than the other detectors. The F einman diagram of WIMPs ( � )-nucleus scattering is sho wn in Fig.1. Figure 1: Interaction of WIMPs ( � ) from a nucleus A . (a) Elastic scattering of spin- indep endent WIMPs (SI). (b) Elastic scattering of spin-dep endent WIMPs (SD). (c) Inelastic scattering of spin-dep enden t WIMPs, exciting one v alence n ucleon from the j to the j 0 orbit (IE). Recen tly , D AMA group has rep orted the p ossibility of a signi�cant annual mo dulation for spin-indep endent WIMPs candidates [2, 6]. They uses the highly radio-pure NaI(Tl) with the mass of 100kg at Gran Sasso Underground lab oratory . Their measuremen t of 19511kg � day fav ors the hypothesis of the presence of a mo dulation with the mass m � = (59 +17 � 14 )GeV and the WIMPs-proton cross section � � p = (7 : 0 +0 : 4 � 1 : 2 ) � 10 � 6 pb at 99.6% C.L., where � � � � =� 0 [6]. 2 High sensitivit y NaI(Tl) scintillator for dark matter search The high sensitivity detector will b e constructed in order to searc h neutralinos whose cross section in the region of � p ’ 10 � 6 pb. A high purity NaI(Tl) scintillator is manufactured

Figure 2: Schematic view of the NaI(Tl) scin tillator. taking care of the densit y of U, Th and K con taminan ts. Moreov er, the selectivit y of the detector system is increased by constructing a segmented (multi-) detector system. All signals from the segmen ted detector mo dules are recorded on a disk for identifying prop erties of the even ts and their origins in the o�-line analysis. The sc hematic view of the new NaI(Tl) detector is shown in Fig.2. The elastic scattering of neutron cannot b e discriminated from the true even t of WIMPs, thus the e�ect of neutron should b e monitored. The neutron monitor will b e installed in the new detector system. The neutrons in the lab oratory are thermalised by surrounding para�n bricks and absorb ed by cadmium sheets. The new detector will b e constructed in the summer in 1999. The measurement of annual mo dulation of WIMPs energy sp ectrum will b e contin ued for at least one y ear The sensitivity of the new detector for dark matters will b e impro v ed at least tw o orders of magnitude, th us the sensitivity for WIMPs will reach the cross section region b elow � p ’ 10 � 6 pb. References [1] K.F ushimi et al., Phys. Rev. C47 (1993) R425, H.Ejiri et al., Phys. Lett. B317 (1993) 14. [2] R.Bernab ei et al., .Phys. Lett. B450 (1999) 448, R.Bernab ei et al., .Phys. Lett. B424 (1998) 195. [3] P .F.Smith et al., Phys. Rep. 307 (1998) 275. [4] M.L.Sarsa et al., Phys. Lett. B386 (1996) 458. [5] J.D.Lewin and P .F.Smith, Astroparticle Phys. 6 (1996) 87. [6] R.Bernab ei et al., Phys. Lett. B389 (1996) 757. [7] V.A.Kudrya vtsev et al., hep-ex/9902032.