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Measurement of beta decay rates of Λ hypernuclei
for studying the baryon modification in nuclear

matter
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We propose an experiment for measuring the beta decay of Λ hypernuclei to study possible modification of
baryon structure in nuclear matter due to the interaction between the quarks in the baryon and themeson field
in nuclear matter. The QMC (QuarkMeson Coupling) model predicts that the axial charge gA of aΛ decreases
by 10% at maximum in nuclear matter, and the beta decay rate of a Λ decreases by 20% at maximum. We plan
to use the 5

ΛHe hypernucleus, which will be produced via the6Li(π+,K+)6ΛLi, 6
ΛLi→5

ΛHe + p reaction
at J-PARC K1.1 beamline. To clearly measure the effect of the baryon modification, we will determine the
beta decay rate within a 4.5% accuracy by measuring the branching ratio and the lifetime with accuracies
of 4% and 2%, respectively. Measuring the branching ratio, a huge background of π0 and π− from the ’s
main decay modes should be reduced down to the order of 1% of the beta decay electron signal. For this
purpose, we designed apparatus around the6Li target made of plastic and lucite Cerenkov counters together
with a BGO 4π calorimeter and studied how to remove the background by simulation using the GEANT4
code. Via elaborated analysis methods for background suppression, the background rate from the Λ’s main
decay modes is found to be reduced down to 4% of the beta decay electron signal. Furthermore, nonmesonic
weak decay (Λp→np and Λn→nn) and quasi-free Λ production may also make background. We simulated
these background processes, and these background rates are found to be reduced to ˜15.5% of the beta decay
electron signal. In a rough estimate, the systematic error in the beta decay branching ratio can be ˜ 6% by
subtracting the background events within 30% accuracy. Thus we found that this beta decay experiment is
feasible.
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