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Inclusive B→ Xuℓν Decays

• Measurements challenging due to high 
background from B→ Xc lν 

• Large component of charmed background 
involves D* → Dπ decay (~68% of D* BR)

• Due to small mass difference between D* 
and D, emitted πslow< ~220 MeV c.m.s

• Slow pions is a “feature” of such decay and 
needed in reconstructing D*

Belle [PRD 104 012008 (2021)]

Backgrounds

Powerful discriminate 
variables for separating 
signal and bkg 

Fight direction of πslow is 
strong correlationd with D* , 
four-momentum of D* can be 
approximately reconstructied 
from πslow as

Overview
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Backgroun suppression features related to slow pion

Inclusive B→ Xuℓν Decays

• Use machine learning (BDT) to suppress 
backgrounds with 11 trainning features

• Slow pion related features gain high 
ranking of importanfe

• π+
slow:   f4, f8, f9

• π0
slow:    f5, f7, f10

f4: M2
miss,D*

f8: cosθ* f9: cosθBY
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Measurement of R(D) and R(D*)
Overview

All experimental results of simultaneous R(D/D*) 
are anti-correlated; contributing factor                  
D* downfeed into D reconstruction categories
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Measurement of R(D) and R(D*)
Down-feed & anti-correlations

Reconstruction channel

significant D* 
Down-feed

Better slow-pion reconstruction 
would help to de-correlate R(D) 
from R(D*) and improve sensitivity
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Summary

• Slow pion is a crutial final state particles in many semipletonic 

decays, either as signal or important background

• Correct reconstruction of four-momentum of slow pion is important 

for those physics analyses 

• Improvement of slow pion tracking efficiency performance/precision 

is needed

slow… but vital !!!


