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𝐕𝐜𝐛 𝐩𝐮𝐳𝐳𝐥𝐞:

Inclusive decay: 𝐵 → 𝑋𝑐ℓ𝜈 (𝑋𝑐 = 𝐷,𝐷∗, 𝐷0
∗…)

Exclusive decay: 𝐵 → 𝐷(∗)ℓ𝜈

in.  42.16(50)  vs  ex. 39.70(60) ~ 3𝜎 tension

Right-handed vector current:

Un-binned angular analysis:

Existing binned analysis (projected 𝝌𝟐 fit): Belle ’17 ’18 [1,2];

The experimental determination of       can be pursued by the maximum likelihood method:

Introduction

Generation of Pseudo Data

Results of Sensitivity Study

`
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Questions and comments are welcome! 
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CLN parametrization:                            BGL parametrization:

Pseudo data for in  the CLN 

parametrization:

Pseudo data for        in  the BGL 

parametrization:
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Unbinned Angular Analysis of 𝑩 → 𝑫∗ 𝑫𝝅 ℓ𝝂ℓ Decay and 𝑪𝑽𝑹

CLN fit: BGL fit:

𝐶𝑉𝑅 can be determined to  

precision of ~2 (4)% in CLN 

(BGL) parametrization.

𝐶𝑉𝑅 and the vector form factor are highly correlated!

𝑹𝟏 𝟏 =
𝒉𝑽(𝟏)

𝒉𝑨𝟏(𝟏)

𝑰𝒎 𝑪𝑽𝑹 can also be determined at precision of  

𝟎. 𝟕% for both CLN and BGL!

Fit to the forward-backward asymmetry (𝑨𝑭𝑩)  of  the charged lepton:

Advantage: one angle measurement

𝐶𝑉𝑅 can be determined at a precision of 

2.2% using 𝑨𝑭𝑩 alone! Almost as good 

as the full set of < 𝑔𝑖 >! 

generated in 10 w bins in the CLN parametrization

𝑵𝒆𝒗𝒆𝒏𝒕= (𝟓𝟑𝟎𝟔, 𝟖𝟗𝟑𝟒, 𝟏𝟎𝟓𝟐𝟓, 𝟏𝟏𝟐𝟒𝟏, 11392,
11132,10555,9726,8693,7497)

𝑵𝒆𝒗𝒆𝒏𝒕 = (5239, 8868, 10500, 11264, 11455,
11217, 10638, 9776, 8676, 7368)

generated in 10 w bins with covariance 

matrices by toy Monte-Carlo method

Summary
⚫ The un-binned angular analysis is useful for the precision measurement of 𝑪𝑽𝑹 by 

circumventing the 𝑽𝒄𝒃 puzzle.

⚫ 𝑪𝑽𝑹 is strongly correlated to the vector form factor.

⚫ The real (imaginary) part of 𝑪𝑽𝑹 can be determined at precision of 2-4 (1) % using the 

full set of        .

⚫ 𝑨𝑭𝑩 (          )  alone can determine 𝑪𝑽𝑹 at almost equally good precision as the full set 

of         .

𝑽𝒖𝒃 and 𝑽𝒄𝒃 from inclusive and exclusive decays 

Kinematic angles for 𝑩 → 𝑫∗ 𝑫𝝅 ℓ𝝂ℓ

𝑹𝟏(1) - 𝑪𝑽𝑹 and 𝒉𝑽𝟏(1) - 𝑪𝑽𝑹 contours


