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Abstract

We aim to search for the rare decay B? — t* 7~ at the Belle Il experiment using the superKEKB asymmetric electron-positron collider. While the standard model predicts the decay
mode to have a low branching fraction, various extensions of the model expect enhancements. The results will be obtained with data samples corresponding to an integrated luminosity
of 363 fb! collected at the Y (4S5) resonance. We use a hadronic tagging method that reconstructs fully accompanying B mesons and attempts to identify signals from the remaining part
of the event. The result of this study will be the measurement or upper limit setting of the branching fraction of the decay. We present the results based on Monte Carlo simulation

samples.
1. Theory 5. Event Reconstruction
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5.2.1. Full Event Interpretation (FEI) Method " Choose a candidate with the highest FEI probability
= Exploiting the advantage of the Belle I value, which is the Fast Boosted Decision Tree (FBDT)
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2. Previous Studies e, ey e s
FBDT output variable FBDT input varlables
2.1. Previous studies for the B® — £¢ decay modes = The purpose of the pre-selection: = Binary classification: ex) Signal vs. Background
= To make the FBDT process efficient, eliminate = Using one of the machine learning algorithms: FBDT
SM prediction : : Measurement | obvious background before the FBDT = Multivariate Analysis (MVA)
 Detector | Upper Limit ~ Measurement = Five variables: Eg¢;, M;gg, AE9, \'te9 and M2, = Gather discriminating power (DP) from variables
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X The calculation is based on SM. The prejudice of analysts can affect the result. S of S o  of . To Make the E.... variable to have
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It means that rr(;uch rzor_e integrated luminosity is required to | - . ( .), . i § | § | further study on the Rest of Event (ROE)
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Conclusion / Plan

The first trial of the event reconstruction and selection process has been done. We plan to proceed with the branching fraction extraction process and then set the first version of the
upper limit on the B® — 11~ process. After experiencing the whole blind analysis process, we will revisit and optimize each step of the process.
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