Muon Studies b y means of ELEGANT V H. Kuramoto, a N. Kudomi, a E. Choi, a H. Ejiri, a K. F ushimi, b K. Hay ashi, a K. Kume, a K. T ak ahisa, a Y. Tsujimoto, a S. Umehara, b and S. Y oshida a a R ese ar ch Center for Nucle ar Physics (RCNP), Ib ar aki, Osaka 567-0047, Jap an b F aculty of Inte g. A rts and sci., The University of T okushima, 1-1 Minami Josanjima-cho, T okushima 770-0814, Jap an ELEGANT V is the high sensitive and ultra lo w background detector which w as designed to search for � � deca y , dark matter and so on [1]. ELEGANT V is lo cated at Oto Cosmo Observ atory(1200 m.w.e.) in order to av oid the cosmic muon. The cosmic muon is one of the serious background origin for this kind of measuremen ts, therefore it is v ery imp ortant to estimate the muon ux correctly . On the other hand, it is also in teresting to deduce the information as follows; � The origins of muons in the underground are almost the cosmic m uons but a few m uons induced by the atmospheric neutrinos. The down-w ard going m uon is the cosmic m uon, and the up-ward going one is the neutrino-induced m uon. Therefore if these comp onents are distinguished clearly , it is p ossible to extract the information ab out the atmospheric neutrinos [2] [3]. � The seasonal v ariations in the underground m uon intensit y are concerned with the temp erature v ariations in the atmosphere. F rom this relation, it is p ossible to extract the information ab out the muons whether coming from pion decays or k aon decays comp onent [4]. A t present, it has b een accomplished to ev aluate the m uon ux with angular distribution and study up-w ard going muon, and it has b een carried out to ev aluate the seasonal v ariations of the muon ux by means of ELEGANT V. ELEGANT V consists of 3 drift cham bers, which hav e total 15 lay ers, on central p osition sandwiched b y 16 mo dules of the plastic scintillators and 20 mo dules of the NaI(Tl) scin- tillators, and the thin �lms of 100 Mo, which is � � deca y source, are put b et w een the drift cham b ers. The direction of the muon w as determined by hit p osition and ID of the plastic scintillators, and hit ID of NaI(Tl) scintillators as sho wn in Figure 1. The detection e�ciency with the zenith angles were determined by Mon te Carlo simulation, GEANT 3.21 [5]. Energy threshold is ab out 0.4 GeV which is the total energy of the minimum ionization to p enetrate Pb and Cu shields, upp er plastic and NaI(Tl) scintillators, and lo w er plastic and NaI(Tl) scintillators. It is determined by the hit time of upp er and low er plastic scintillator whether the muon is up-ward going or down-w ard going one. Figure 2 sho ws the distribution of muon ux with the zenith angle in the lab oratory EL- EGANT V lo cated. The integrated v alue o v er all zenith angles is (8.4 � 0.2) � 10 � 7 cm � 2 sec � 1 , which is ab out four times higher than Kamiok a Underground Lab., where ELEGANT V was lo cated b efore. This detailed information for the muon distribution is v aluable for the analysis of � � decay , dark matter and so on. In Figure 3, the velocity distribution of the muons is presented as 1 =� distribution, where � is the fraction of the sp eed of the ligh t. In case of � < 0 , the muons must b e up-ward going ones and distributed around � = � 1 . On the other hand, in case of � > 0 , the muons must b e do wn-w ard going ones and distributed around � = +1 . Unfortunately , these comp onents could not b e distinguished clearly in this analysis. This is b ecause the uncertain t y of hit time, thus the p osition( � 3cm), of plastic scintillators and the geometrical uncertain t y of width of the scin tillators (less than � 10.4cm). It is p ossible to extract the more correct information ab out the directions of the muons, 1 � 2cm of the p osition resolution on the source plane, if using the data of the drift cham bers. On the other hand, it is di�cult to impro v e the time resolutions of the plastic scin tillators an y more, therefore it is not realistic to ev aluate the up-ward going muon, that is, atmospheric muon neutrino, by means of ELEGANT V. In addition, ev en if these comp onents could b e distinguished clearly , only one even t for one year live time is exp ected by the Monte Carlo ev aluation. This even t rate is to o small to ev aluate the up-ward going muon. Finally , the inv estigation of the seasonal v ariation of the muon intensit y is on-going pro- gram. It will b e rep orted so on that the relation of the seasonal v ariation of the muon intensit y and atmospheric temp erature. Figure 1: Schematic view of t ypical muon detection by means of ELEGANT V Figure 2: The muon ux with zenith angle in ELEGANT V Figure 3: 1 =� distribution of the m uons in ELEGANT V References [1] H.Ejiri et al., Nucl.Instr.Meth. A302 , 304(1991) [2] MACR O Collab oration, M.Ambrosio et al., preprin t, INFN/AE 98/13, hep-ex/9807005 [3] Kamiok ande Collab oration, Y.F ukuda et al., Phys.Lett B335 , 237(1994) [4] MACR O Collab oration, M.Ambrosio et al., Astropart.Ph ys. 7 , 109(1997) [5] CERN Program Library Long W rite-up W5013, CERN(1994)