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成功的大会：参会人数、会议主题、报告人数
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感谢地方组委会和会务组周到、悉心的安排；感谢几位先生的参会，感谢高老

师、黄老师、赵老师的致辞；珍惜科研环境、争作更多、更好的原创性成果！

实验上，BaBar和Belle运行不久

理论上，QCDF、PQCD、SCET等方法提出不久

230人注册，队伍不断壮大

精确味物理时代
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会议主题：涵盖了当前各大实验最新成果和理论进展
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ØHeavy Quark Decays

ØCP Violation

ØCKM Elements

ØLFU/LFV

ØCharm Physics

ØTau Physics

Ø Spectroscopy

Ø Physics Beyond the SM

Ø Future facilities

Ø toponium, quantum entanglement

实验报告：22 理论报告：51 理论和实验相结合

感谢：
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实验：LHCb、BESIII、Belle/BelleII、CMS、ATLAS
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𝚲𝐛重子CP破坏的首次发现

CKM相角𝜸的精确测量

加深对企鹅图污染的理解

加深charming loop的认识
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实验：LHCb、BESIII、Belle/BelleII、CMS、ATLAS
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粲介子Br和CP破坏的测量

CKM矩阵元|𝑽𝒄𝒔(𝒅)|的精确测量

粲重子的全方位测量

（半轻、非轻、稀有衰变）
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实验：LHCb、BESIII、Belle/BelleII、CMS、ATLAS
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有助于对CKM相角𝜶的精确测量
最为精确的LFU测量

有助于对𝑫𝒔𝟎∗ (𝟐𝟑𝟏𝟕)结构的认识

有助于限制各种新物理模型
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实验：LHCb、BESIII、Belle/BelleII、CMS、ATLAS

7

胡震，大会报告 李海峰，大会报告
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精确味物理时代：精确检验SM + 寻找新物理
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BESIII、LHCb、Belle-II、CMS、ATLAS… +格点QCD +理论研究进展
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精确味物理时代：精确检验SM + 寻找新物理
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p 得益于实验+理论+格点进展，𝐁𝐫 𝑩𝒔 → 𝝁)𝝁* 理论预言和实验符合得很好！

Br 𝐵+ → 𝜇)𝜇* ,- = 3.64 ± 0.12 [(3.34 ± 0.27)]×	10*. 	

power-enhanced QED correction 

𝑂(𝛼/) EW correction 

𝑂(𝛼+0) QCD correction 

ü parameter uncertainties dominated by |𝑉12|

ü non-parametric uncertainty from 𝑚3
456/

𝜂778

power-enhanced 
QED correction 
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精确味物理时代：精确检验SM + 寻找新物理
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p 𝐁𝐫 𝑩 → 𝑿𝒔𝜸 理论预言和实验符合得很好！
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精确味物理时代：精确检验SM + 寻找新物理
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p Some anomalies or puzzles observed in heavy flavor physics

new flavor- & CP-violating sources?
https://www.nikhef.nl/~pkoppenb/anomalies.html
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𝚲𝒃 → 𝚲𝒄𝒍𝝂 Decays Mediated by 𝒃 → 𝒄𝒍𝝂
p  𝑹 𝚲𝐜 = 𝐁𝐫(𝜦𝒃 → 𝜦𝒄𝝉𝝂𝝉)/𝐁𝐫(𝜦𝒃 → 𝜦𝒄ℓ𝝂ℓ):

p  General expressions for the ratios in LEFT:

Ø At the quark level, also mediated by 𝑏 → 𝑐𝑙𝜈 transitions

Ø First result reported by LHCb with large error [arXiv:2201.03497]

ü assuming only 𝜏 modes affected by NP

ü light neutrinos always left-handed

ü 𝑎=
>? calculable with FF inputs together 

with uncertainties inherited from them

exp. central value lower than SM

LEFT
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[see Xing-Bo Yuan’s talk]



Sum Rule for 𝒃 → 𝒄 Sector
p Sum rule among 𝑹(𝑫), 𝑹(𝑫∗) & 𝑹 𝚲𝐜 : M. Blanke et al., 1811.09603, 1905.08253

𝒃 + 𝒄 = 𝟏 & 𝒂𝑷𝑽𝑺𝒃 + 𝒂𝑽𝑽𝑺𝒄 = 𝒂𝑯
𝑽𝑺𝟏,  so that 𝜹𝑯 𝑪𝒊  small

1 + 𝐶E#
FG 0 

Re[(1 + 𝐶E#
FG)𝐶8#

FG∗]

model-indep. & holds for any tau-philic NP 

p State-of-the-art predictions: W. F. Duan, S. Iguro, X. Q. Li, R. Watanabe, Y. D. Yang, 2410.21384

Ø important to properly consider correlations among FF para.s

Ø 𝛿!!mostly sensitive to the tensor operator 𝒪" = ( ̅𝑐𝜎#$𝑃%𝑏)( ̅𝜏𝜎#$𝑃%𝜈&)

p Sum-rule prediction for 𝑹 𝚲𝐜 :
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𝑩𝒒𝟎 → 𝑫𝒒
(∗)&𝑳' class-I decays

p Mediated by 𝒃 → 𝒄a𝒖𝒅(𝒔) at quark level 

p For class-I decays: QCDF/SCET formula much 

simpler; only the form-factor term at leading power  
[Beneke, Buchalla, Neubert, Sachrajda '99-'03; Bauer, Pirjol, Stewart '01]

all four flavors different from each other, no penguin operators & 

no penguin topologies!

i) only color-allowed tree topology 𝑇 = 𝑎H

ii) spectator & annihilation power-suppressed

iii) annihilation absent in 𝐵I +
J → 𝐷I(+)* 𝐾(𝜋)) etc.

iv) they are theoretically simpler and cleaner

p Hard kernel 𝑻:  both NLO and NNLO results known;  
[Beneke, Buchalla, Neubert, Sachrajda '01; Huber, Kränkl, Li '16] 

used for factorization test!
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Non-leptonic/semi-leptonic ratios
p Non-leptonic/semi-leptonic ratios	:  [Bjorken '89; Neubert, Stech '97; Beneke, Buchalla, Neubert, Sachrajda '01]

p Updated predictions vs data:  [Huber, Kränkl, Li '16; Cai, Deng, Li, Yang '21]

free from the uncertainties from 
𝑉12 & 𝐵I,+ → 𝐷I,+

(∗) form factors

p Confirmed by Belle: 2207.00134

|𝒂𝟏 )𝑩 → 𝑫∗#𝝅$ | = 𝟎. 𝟖𝟖𝟒 ± 𝟎. 𝟎𝟎𝟒 ± 𝟎. 𝟎𝟎𝟑 ± 𝟎. 𝟎𝟏𝟔	[𝟏. 𝟎𝟕𝟏$𝟎.𝟎𝟏𝟔#𝟎.𝟎𝟐𝟎]

|𝒂𝟏 )𝑩 → 𝑫∗#𝑲$ | = 𝟎. 𝟗𝟏𝟑 ± 𝟎. 𝟎𝟏𝟗 ± 𝟎. 𝟎𝟎𝟖 ± 𝟎. 𝟎𝟏𝟑	[𝟏. 𝟎𝟔𝟗$𝟎.𝟎𝟏𝟔#𝟎.𝟎𝟐𝟎]15% lower than SM

)𝑩 → 𝑫#𝑲$

)𝑩𝒔 → 𝑫𝒔#𝝅$
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𝑩 → 𝝅𝑲 puzzle
p 𝑩 → 𝝅𝑲 decays dominated by QCD penguin

differs from 0 by ~9𝝈

𝜟𝑨𝑪𝑷(𝝅𝑲) = 𝑨𝑪𝑷 𝝅𝟎𝑲* − 𝑨𝑪𝑷(𝝅)𝑲*)

         = 𝟏𝟏. 𝟑 ± 𝟏. 𝟐 %

p For direct CPV, tree & EW penguin also crucial 

Some new mechanism or power corrections or even NP to enhance 𝑪 = 𝜶𝟐 (power-

suppressed color-octet four-quark operators) or 𝑷NO = 𝜶𝟑,NO
𝒑 ?
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理论困境：Hadronic matrix elements
p 𝒇 𝓞𝒊 a𝑩 𝐐𝐂𝐃,𝐐𝐄𝐃: how to reliably and precisely evaluate it? depending on the specific modes

Ø Hadronic decays 𝑴𝟏𝑴𝟐|𝓞𝒊|a𝑩 : depends on 

spin & parity of 𝑀H,0 and FSI introduces strong 

phases, and hence direct CPV
a difficult, multi-scale, QCD & QED problem!

naïve fact. approach [Bauer, Stech, Wirbel ’87 ]

Ø Exclusive vs. (semi-)inclusive modes? 

𝑩 → 𝑿𝒄ℓ𝝂, 𝑿𝒔𝜸, 𝑿𝒔ℓℓ

𝑀"𝑀#|𝒪$| %𝐵 = 𝑀"|%𝑢 …𝑏| %𝐵 𝑀#|𝑑̅ …𝑢|0
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𝑸𝒊(𝝁)

Example: how to test SM and probe NP?
s

u
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⇡+B̄0
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GFp
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X
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FB!⇡

j (m2
K)

Z 1

0

du T I
ij(u)�K(u) + (⇡ $ K)

+

Z 1

0

d⇠ du dv T II
i (⇠, u, v)�B(⇠)�⇡(v)�K(u)

�

related to exp. 
Br & CPV

electroweak 
parameters

WCs from SM, also 
perp. calculable

non-perp. 
parameters

perp. calculable 
in QCD & QED

WCs due 
to NP

a𝑩𝟎 → 𝝅)𝑲*
𝑊!

𝐾!
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Status of QCDF/SCET:

factorization of power corrections∼ Λ!"#/𝑚$ ≃
0.2	currently unknown, but much progress achieved! 

Michel Stillger, PhD thesis, The power of factorization: resummation of super-leading 
logarithms & weak annihilation amplitudes

QCD

SCETI

SCETII
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p For PQCD, see Ya Li, Rui Zhou, Zhi-Tian Zou, 

Jia-Jie Han’s talks;

https://inspirehep.net/authors/2017976
https://inspirehep.net/authors/2017976
https://inspirehep.net/literature/2905389
https://inspirehep.net/literature/2905389
https://inspirehep.net/literature/2905389
https://inspirehep.net/literature/2905389
https://inspirehep.net/literature/2905389
https://inspirehep.net/literature/2905389
https://inspirehep.net/literature/2905389
https://inspirehep.net/literature/2905389
https://inspirehep.net/literature/2905389
https://inspirehep.net/literature/2905389
https://inspirehep.net/literature/2905389
https://inspirehep.net/literature/2905389
https://inspirehep.net/literature/2905389
https://inspirehep.net/literature/2905389
https://inspirehep.net/literature/2905389


How to improve theoretical precision

p Loop corrections: canonical 

DE, AMFlow, ...

p Power corrections: SCET-

based analysis, …
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格点QCD：衰变常数、形状因子、bag参数…
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格点QCD：LCDAs、shape function…
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Lattice Parton Collaboration
Ji Xu, Qi-An Zhang, Jun Hua,…

 



Inclusive processes: OPE & HQE
p Lifetime based on HQE in 𝟏/𝒎𝒃: [J. Albrecht, 

F. Bernlochner, A. Lenz, A. Rusov, 2402.04224]

p status of SD coefficients:

p status of 

hadronic matrix 
elements:

2025/10/27 Xin-Qiang Li   Summary of HFCPV 2025 23



Inclusive D decays：
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1S scheme



NRQCD有效理论的应用：
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对exotic states的理论解释：
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重子CPV in pQCD：
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韩佳杰talk



重子CPV with FSI：
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冯天亮talk



陶轻子物理：

IR renormalon problem: FOPT vs CIPT 

𝓜 𝝉 → 𝑯𝝂𝝉 =
𝑮𝑭
𝟐
𝑽𝑪𝑲𝑴[a𝒖𝝂𝝉𝜸

𝝁 𝟏 − 𝜸𝟓 𝒖𝝉]𝑯𝝁

𝑯𝝁 	= 𝑯 𝓥𝝁 −𝓐𝝁 e𝒊𝓛𝑸𝑪𝑫 𝟎

            = ∑𝒊 ……… . . … 𝝁
𝒊

^_`abcd	fc`ghcg`a

𝑭𝒊(𝒒𝟐, … )
i_`j	klhc_`

Resonance Chiral Theory
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郭志辉talk



未来可期：
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未来可期：
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第23届HFCPV将在华南师大

召开，期待更多、更好的成果

再次感谢顾问委员会、会议组委会、地方组委会：

谢谢！
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再次抱歉没有提到的报告内容，大家

可以参考： https://indico.ihep.ac.cn/event/26275/

https://indico.ihep.ac.cn/event/26275/
https://indico.ihep.ac.cn/event/26275/

