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b Lepton Flavor Universality (LFU)

Standard Model: 3 generations of leptons

Same Coupling to Gauge <« Different Masses

|74 / “ %) e:0511 MeV
N A 11:105.66 MeV
e 7:1777 MeV

Precise Measurement

A Test of SM Hints for BSM



b LFUV And BSM
LFU Violation

Tree-level BSM realizations:
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[Zheng. et al.]


https://arxiv.org/pdf/2007.08234.pdf

b Future Z Factories
Circular Lepton Collider

1000000000000

Clean environment

b hadron abundance: O(10'"*)

Directly measure
mMissing momentum

Large energy (20-45 GeV) ‘ —100/m km >
and boost for precision measurements

More advanced Detector Technology



b Semileptonic Decay b — cTV

Set a baseline for the studies at Tera-Z.
- Br(H,— H_v)

= B (H, — H_j1v)
Vector R,, and RD:
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Other studies:b — sTT wimiLwenn h — §YV iictal. o)


https://arxiv.org/pdf/2007.08234.pdf
https://arxiv.org/pdf/2012.00665.pdf
https://arxiv.org/pdf/2201.07374.pdf
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b Semileptonic Decay b — cTV

Set a baseline for the studies at Tera-Z.
- Br(H,— H_v)
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“ Br(H,— H_ uv)

Vector R,, and RD:

Pseudoscalar R,

Baryonic R,

Annihilation Br(B, — TV)  izhenz.cua
SU(2)
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bSlgnals
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b Reconstruction

Normlized distribution

B =J/lyt TV
B =J/yu*v
Bkg.

10 20 ' 40

30
Eg+ [GeV]

Solid: reconstruction;
Dashed: truth level.

ERROR ~O(1GeV)



b Results

'Physica,l Quantity SM Value Tera-Z 10xTera-Z
0.289 2.80 x 102 9.15 x 1072
0.393 4.15 x 1073 1.31 x 1073
0.303 3.25 x 1073 1.03 x 1073
0.334 9.74 x 10~* 3.08 x 104

BR(B. — 7v) 2.36 x 10~° [6] 0.01 [6] 316 x 10~ 3

[Zheng. et al.]

Relative Uncertainties at Tera-Z:

D(0.1%) - O %)


https://arxiv.org/pdf/2007.08234.pdf
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b— sTT

B Branch ratio 68% CL allowed
o FL 68% CL allowed
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[Li et al. (}
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b Theoretical Aspects

EFT method: Low-Energy EFT and SMEFT

SM deviations: T sector only!

RG Running and Matching
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Examples:
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b Low-Energy EFT (LEFT)

EFT Scale ~m, <<m,

4-5 GeV
O; =[cPbl[TP,V]

O, =[cy"PblTy, PV]

Different Lorentz structures

Scalar/Vector Mediator?

Independent, no correlation

[Jenkins et al. (2018)]


https://arxiv.org/pdf/1709.04486.pdf

‘USMEFT (Up to Dim-6 Operators)
@C,Oi NP Scale! ~O(TeV) '

Down Basis Expansion

[0, s, ( + Ty P T )
SU(2)
[0(3)]3332 2‘@?(\77/“PLT)(57/HPLC)

_( o fy“PLT)( )
Correlation exists!

FCCC and constrained by same operators
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https://arxiv.org/pdf/1008.4884.pdf

‘USMEFT (Up to Dim-6 Operators)
@C,Oi NP Scale! ~O(TeV) '

Down Basis Expansion

[0, s, ( + Ty P T )
SU(2)
[0(3)]3332 2‘@?(\77/“PLT)(57/HPLC)

_( o fy“PLT)( )
Correlation exists!

FCCC and constrained by same operators

= FCCC and both matter!


https://arxiv.org/pdf/1008.4884.pdf

b Methodology

STEP 1: Use MCMC to constrain LEFT WC(s.
12 Observables: b—ctv b—ostt b—svv

STEP 2: Run LEFT from b mass to Z mass.

STEP 3: Tree-level matching at Z pole.

‘CSMEFT (my,)= L, ger(my)

STEP 4: Run SMEFT from Z mass to SMEFT scale
13 A=10TeV.

[Aebischer et al. (2018)]



https://arxiv.org/pdf/1804.05033.pdf

b SMEFT Constraints
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b SMEFT Constraints

Tera-Z w.o.
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Marginalized Constraints.

9 operators in total
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Sensitively!
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b Conclusion

Great advantages of Z factories: large luminosity,
clean environment and etc.

LFU being tested via precise measurements at
Tera-L..

R, R ...R, ~O(0.1%)—O(1%)

Jiy T p s

Multi-TeV NP being well constrained at Tera-Z.
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