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 𝑅(𝐷) and 𝑅(𝐷∗) exceed the SM predictions 

given above, by 2.0𝝈 and 2.2𝝈 respectively. 

 Considering the 𝑅(𝐷) - 𝑅(𝐷∗) correlation 

of -0.40, the resulting combined χ2 is 14.2 

for 2 degree of freedom, corresponding to a 

p-value of 0.82 x 10-3. The difference with 

the SM predictions reported above, 

corresponds to about 3.34σ.

HFLAV Collaboration, Online update for averages of RD and RD∗ for Summer 2023 at https://hflav-

eos.web.cern.ch/hflav-eos/semi/summer23/r_dtaunu/summer2023_preliminary_new.pdf
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 the ratio 𝓡 𝑱/𝝍  of the decay 𝐵𝑐 → 𝐽/𝜓ℓതν has been measured by the LHCb collaboration and it shows about 

1.8σ discrepancy with SM results.
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 While 𝑃𝜏
𝐷∗

is reconstructed from the hadronic decays of the 𝜏 and is still statistically limited, 

 the reported measurement of 𝐹𝐿
𝐷∗

 rather precise and disagrees with the SM prediction with a signifcance of 1.7𝜎.

𝑷𝝉
𝑫∗

 and 𝑭𝑳
𝑫∗
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考虑新物理贡献时，通过𝑏 → cℓ ҧ𝜈过程发生的 ത𝐵∗ → Vτ− ҧ𝜈𝜏衰变的低能
有效拉氏量为：

ത𝐵∗ → Vτ− ҧ𝜈𝜏过程的振幅为



强子螺旋度振幅

二、研究内容

Q. Chang, X.L. Wang, J. Zhu, X.N. Li, Study of 𝑏 → 𝑐 induced ത𝐵∗ → 𝑉ℓ ҧ𝜈ℓ decays, Adv. High Energy Phys. 

2020, 3079670 (2020). arXiv:2003.08600 [hep-ph]
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∗𝑉等物理可观测量。



三、研究方法 形状因子
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R. Dutta, Exploring 𝑅𝐷, 𝑅𝐷∗ and 𝑅𝐽/𝜓 anomalies. arXiv:1710.00351 [hep-ph]

 We include a total of three measurements for the 

evaluation of  𝜒2, namely, 𝑹𝑫, 𝑹𝑫∗ and 𝑹𝑱/𝝍. We 

have not included 𝑃𝜏
𝐷∗

 in our fit as the error 

associated with it is rather large.
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S. Sahoo, R. Mohanta, Investigating the role of new physics in 𝑏 → 𝑐 𝜏 ҧ𝜐𝜏 transitions. arXiv:1910.09269 

[hep-ph]

 In this section, we perform the 𝜒2 

fitting to obtain the values of the new 

coefficients, from the observables of 

𝑹𝑫, 𝑹𝑫∗ , 𝑹𝑱/𝝍 and 𝑩𝒓(𝑩𝒄 →

 𝝉+𝝂𝝉 ),  the branching ratios of 𝐵𝑐 →

 𝜏+𝜈𝜏 processes current experimental 

upper limit is 𝑩𝒓(𝑩𝒄 →  𝝉+𝝂𝝉 )|Exp < 

30%.



NP scenarios 分为三类

 Case 𝑨: consider one real Wilson coefficient V𝐿 , 𝑉𝑅 , 𝑆𝐿 and 𝑆𝑅 at a time, 

V𝐿 = −2.11, 

𝑉𝑅 = −0.09, 

𝑆𝐿 = −1.51 and 

𝑆𝑅 = 0.31. 

We marked them as BMP1, BMP2, BMP3 and BMP4, respectively.

 Case 𝑩: consider one complex Wilson coefficient V𝐿 , 𝑉𝑅 , 𝑆𝐿 and 𝑆𝑅 at a time, 

(𝑅𝑒[V𝐿], 𝐼𝑚[V𝐿]) = (−1.233,1.045), 

(𝑅𝑒[𝑉𝑅], 𝐼𝑚[𝑉𝑅]) = (−0.0034, −0.3783), 

(𝑅𝑒[𝑆𝐿], 𝐼𝑚[𝑆𝐿]) = (0.097, 0) and 

(𝑅𝑒[𝑆𝑅], 𝐼𝑚[𝑆𝑅]) = (−0.695, −0.777). 

We marked them as BMP5, BMP6, BMP7 and BMP8, respectively

三、研究方法



 Case C: consider various combinations of two real Wilson coefficients at a time, namely

(V𝐿 , 𝑉𝑅 )=(0.0694,- 0.0026), 

(V𝐿 , 𝑆𝐿 )=(0.0714,-0.0063), 

(V𝐿 , 𝑆𝑅)=(0.0724,- 0.0086), 

(𝑉𝑅 , 𝑆𝐿 )=(-0.09,0.1726), 

(VR , SR )=(-0.072, 0.154), and 

(SL,SR)=(-1.04,-0.449). 

We marked them as BMP9-BMP14.

三、研究方法
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总结

 作者使用了模型无关的方法对 ത𝐵∗ → Vτ− ҧ𝜈𝜏半轻衰变

过程中新物理效应研究。

 对于新物理方案选取，作者依次选取了新物理参数只

有一个且为实数（case A）、新物理参数只有一个且

为复数（case B）、新物理参数有两个且为实数

（case C）等三种类型共14种不同的方案。

 研究结果表明在新物理的作用下，

ൗdΓ
d𝑞2 , Γ, 𝑅𝑉

∗ 𝐿
, A𝐹𝐵

𝑙 , 𝑃𝑙 ,𝐹𝐿
∗𝑉,𝐹𝑇

∗𝑉等物理可观测量中的

新物理贡献不可忽略。



恳请各位老师批评指正！
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