Photoproduction of Neutral Kaons on C in the Threshold Region

T.Takahashi^a, T.Watanabe^a, K.Tsukada^a, H.Kanda^a, K.Itoh^a, M.Wakamatsu^a, H.Yamazaki^b, T.Kinoshita^b, M.Ukai^a, T.Osaka^a, K.Mizunuma^a, T.Tamae^b, S.N.Nakamura^a, Y.Fujii^a, K.Maeda^a, H.Miyase^a, H.Tsubota^a, H.Tamura^a, M.Kato^a, O.Konno^c, A.Sasaki^d, T.Terasawa^b, O.Hashimoto^a a Dept. of Physics, Tohoku University, Sendai, Japan b Laboratory of Nuclear Science, Tohoku University, Sendai, Japan c Dept. of Electrical Engineering, Ichinoseki National College of Technology, Japan d Dept. of Electrical and Electronic Engineering, Akita University, Akita, Japan

Strangeness production process by the electromagnetic (EM) interaction is of interest by itself but also the information is required to understand hypernuclear production by EM interaction such as the (e,e’K^+) reaction, which has shown its effectiveness and great possibilities to hypernuclear spectroscopy [1]. There are wide variety of phenomenological models for EM strangeness production mostly based on the measured K^+ production data [2]. These calculations agree each others in the K^+ production channel, but disagrees in the K^0 channel. The K^0 channel provides key missing information. The project to measure K^0 photoprodution both on nuclear targets and on deuterium in the threshold region is in progress at Laboratory of Nuclear Science, Tohoku University.

Photon beams of 800 - 1100 MeV are generated by bremsstrahlung from the 1.2 GeV electrons circulating in the Stretcher Booster (STB) Ring and tagged with the internal tagging system (STB-Tagger) by detecting recoil electrons [3,4]. The K^0 is measured by detecting K^0_s → π^+ + π^− decay with the Neutral Kaon Spectrometer (NKS), which consists of a dipole magnet, cylindrical drift chambers in the magnet gap for tracking and momentum reconstruction, inner and outer plastic scintillator hodoscopes for trigger and time of flight measurement, and other veto counters for e^+/e^− rejection.

We took carbon target data for 3 days in January 2002 as detector performance studies. The K^0 peak was clearly observed in the invariant mass spectrum, number of identified K^0 being about 100. Detailed analysis is now in progress. We plan to obtain data with 10 times higher statistics in fall 2002. Measurement of the elementary production process on liquid deuterium target is also in preparation.

References [1] E.V.Hungerford, Nucl. Phys. A691 (2001) 21c.

[2] M.Sotona et al., Proceedings of 7th International Conference on Mesons and Light Nuclei 98, Pruhuhnice, Prague, Czech, Republic, Mesons and light nuclei ’98, 207-215 [3] H.Yamazaki et al., Research Report of Laboratory of Nuclear Science, Vol.34 (2001) 25 [4] Kinoshita et al., Research Report of Laboratory of Nuclear Science, Vol.34 (2001) 29