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Outline

⚫ Introduction to 𝐵 → 𝐾∗𝜈 ҧ𝜈 decay

⚫ Factorization formula of 𝐵 → 𝐾∗ form factors in LCSR

⚫ Sub-leading power corrections to 𝐵 → 𝐾∗ form factors

⚫ Numerical applications 
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Introduction

Sensitive probes of new physics: 𝑏 → 𝑠 + ℓതℓ, 𝜈 ҧ𝜈. Semileptonic B anomalies

⚫ 𝑃5
′ in 𝐵 → 𝐾∗𝜇+𝜇−, 

[arXiv:1207.2753] 

⚫ ℬℛ in low 𝑞2 region, 

[arXiv:2207.12468]

⚫ ℬℛ 𝐵+ → 𝐾+𝜈 ҧ𝜈 , one of the most cleanest channels in the SM 

[arXiv:2311.14647]
362 fb−1

10 𝑎b−1 ∼ 5𝜎
2.7𝜎
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Introduction

⚫ ℬℛ 𝐵 → 𝐾∗𝜈 ҧ𝜈 , one of the most cleanest channels in the SM 

Short distance QCD and EW effects are under control.

Do not suffer from hadronic effects beyond the form factors.

LQCD calculations of 𝐵 → 𝐾∗ form factors have been performed.

LCSR for 𝐵 → 𝐾∗ form factors can be derived at NLL.
[Jing Gao, C-D Lv, Y-L Shen, Y-M Wang, Y-B Wei, PRD 2020]

[R.R. Horgan, Z-F Liu, S. Meinel, M. Wingate, PRD 2014]



李东浩（兰州大学） B to V 形状因子精确计算 2025. 4. 20 5/17                

Factorization formula in LCSR

7 form factors in QCD can be reduced to 4 effective form factors in SCET.

QCD:  𝑉, 𝐴0, 𝐴1, 𝐴12, 𝑇1, 𝑇2, 𝑇23

SCET: 𝜉⊥, 𝜉 ∥ , Ξ⊥, Ξ∥

Matching 

[arXiv:hep/ph-0508250]
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Factorization formula in LCSR

7 form factors in QCD can be reduced to 4 effective form factors in SCET.

QCD:  𝑉, 𝐴0, 𝐴1, 𝐴12, 𝑇1, 𝑇2, 𝑇23

SCET: 𝜉⊥, 𝜉 ∥ , Ξ⊥, Ξ∥

Matching 

[arXiv:1907.11092]
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Factorization formula in LCSR

B-meson LCSR for 𝜉 ∥.
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Factorization formula in LCSR

B-meson LCSR for 𝜉 ∥.
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Sub-leading power corrections

Power corrections are important in B decays,   𝜆 = Λ/𝑚𝑏

𝜆 ∼ 𝒪 𝛼𝑠 ∼ 20 − 30% ⟹ NLP at leading order + NLO at leading power

⚫ Higher Fock state

⚫ Quark propagator expansion

⚫ Heavy quark expansion in HQET
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Sub-leading power corrections

Power corrections are important in B decays,   𝜆 = Λ/𝑚𝑏

𝜆 ∼ 𝒪 𝛼𝑠 ∼ 20 − 30% ⟹ NLP at leading order + NLO at leading power

⚫ Quark propagator expansion
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Numerical applications

⚫ Partonic level: factorization formula for Π 𝜇
𝑎 (𝑝, 𝑞)

𝑞

𝑝⚫ Hadronic level: σ𝑛ȁ ۧ𝑛 ۦ ȁ𝑛 ⇒ 𝑓𝑉𝐹𝐵→𝑉
𝑖 +⋯

⚫ Parton-hadron duality above 𝑠0 to obtain lowest lying hadronic parameter. 

⚫ Borel transformation to improve the stability of the results.
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Numerical applications

⚫ Uncertainty from Borel mass ∼ 5%, from effective threshold ∼ 6%

Inputs:

B-LCDAs

Borel mass 𝑀2

Effective threshold 𝑠0
scale 𝜇, 𝜈
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Numerical applications

⚫ NLO contribution ∼ 25%, NLP contribution ∼ 25%

⚫ NLP contribution : higher twist LCDA + quark propagator expansion dominate
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Numerical applications

Newly obtained by LPC

[Xue-Ying Han el al. arxiv:2410.18654]

𝜆𝐵 = 0.389 39 GeV

[M. Beneke el al. arxiv:1804.04962]
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Numerical applications

⚫ 𝑧-series expansion  𝑘 = 0,1,2

|𝑧maxȁ < 0.1

[arxiv:0807.2722, 1503.05534]
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Numerical applications

[R.R. Horgan, el al. PRD 2014]

= 4.76 ± 0.56

[this work]

[R. Zwicky et al. JHEP 2016]

= 5.86 ± 0.93

= 5.85 ± 0.58

𝜆𝑡
−2ℬℛ ത𝐵 → ഥ𝐾0∗𝜈 ҧ𝜈 × 103
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Numerical applications

longitudinal polarization fractions 𝐹𝐿

𝜆𝑡 × 103 = 41.25 ± 0.45 UTfit

Long-distance contributions from intermediate 𝜏+ [arxiv:0908.1174]
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Backup
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