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In this research project, we have developed two experimental techniques which play key roles for the
wor ld—first X-ray spectroscopy experiments of Xi atoms at J-PARC (E03 experiment). One is a calibration
method of X-ray energies and the other is the development of a trigger counter to distinguish kaons
from protons. We were able to show that both methods work very well.

For the calibration method, we used active sources which consist of a small (8mm¢ x 1mm) LSO (Lu,Si0s)
scintillator and a PMT. Lu contains a natural radioactive isotope, '®Lu, which emits several gamma-rays
after beta-decay. This source is self-triggerable, and can be used very efficiently under in-beam
conditions. An in-beam test showed that we can achieve 0.05 keV or better precision every 5 hours even
if the beam is stronger than expected in the actual experiment. This result was reported to the Program
Advisory Committee of J-PARC, and a Stage-2 (full) approval was granted to the EO3 experiment.

As for the new trigger counter, we obtained 6 plates of silica aero—gel whose refractive indexes ranges
from 1.11 to 1. 14 and made a prototype Cherenkov counter. The result of a test showed that the counter
fired for particles slightly slower than the threshold expected from the refractive index; with n=1.13,
the counter would have a threshold of B=1/n=0.885, while it actually starts to fire around p=0. 86.
There are two possible reasons for this behavior, namely, (1) While the refractive index is measured
at the wavelength of 400 nm, it is larger for shorter wavelengths. (2) Silica aero—gel is not perfectly
uniform so that it is rather natural that the refractive index has some fluctuation. We considered this
effect and determined the optimal refractive index to be 1.12. With the optimized refractive index,
the rejection probability of the Cherenkov counter for proton is better than 90%, while keeping > 95%
efficiency for kaons




