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1. b→ sll
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2. b→ sνlν̄l

Evidence@3.5σ & Deviation@2.7σ
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3. b→ cτ ν̄τ

Observables Experimental values SM Predictions

RD 0.342± 0.026 0.298± 0.004
RD∗ 0.287± 0.012 0.254± 0.005
RJ/ψ 0.71± 0.17± 0.18 0.289± 0.01
RΛc 0.285± 0.073 0.324± 0.004
PDτ NA 0.331± 0.004
PD∗τ −0.38+0.53−0.55 −0.497± 0.007
FD∗L 0.60± 0.09 0.464± 0.003

Br(Bc → τν) < 30% (Bc lifetime) or < 10% (LEP) (3.6± 0.14)× 10−2 3



4. b→ uτ ν̄τ

Observables Experimental values SM Predictions
Rlπ 0.699± 0.156 0.583± 0.055

Br(Bu → τν) (1.09± 0.24)× 10−4 (8.48± 0.5)× 10−5

Br(B0 → π+τν) < 2.5× 10−4 (9.40± 0.75)× 10−5
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5. Others

• b → dl+l− decay modes

• Baryonic decay modes

• Rare decay modes of K meson

• Rare decay modes of D meson

• Lepton flavor violating decay modes

• Lepton number violating decay modes

• New physics in electron

• τ decay processes

• Muon anomalous magnetic moment

• Electron dipole moment

• Nonleptonic channels
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What can this new physics be?



Ways to Address

• A model-independent effective-field-theory (EFT) approach

• Construct models of NP that reproduce the data.
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Tell me the story of your favourite movie
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Weak Effective Theory

• Effective Hamiltonian:
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Dimension-6 operators

Current-Current:

QCD Penguins:

Electroweak Penguins:
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Magnetic Penguin:

Mixing:

leptonic/semileptonic:
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Feynman Diagram
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Main Ingradients of EFTs

• Fields: Determine the relevant degrees of freedom.

• Symmetries: What interactions? Are there broken symmetries?

• Power counting: Expansion parameters, what is the leading order description?
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EFT Tower
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HEFT, SMEFT & LEFT
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What is SMEFT?
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Warsaw Basis
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Warsaw Basis
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What’s a basis?
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Making connection with UV-complete models
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b→ sl+l− & b→ cτ ν̄τ : SMEFT (dimension-6)

b → sll [2408.03380]

• SMEFT operators:

• The matching conditions between the WET and SMEFT operators are given by

b → cτ ν̄τ

• WET operators:

• Tree-level matching condition to SMEFT operator:
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b→ sνlν̄l & ∆F = 2: SMEFT

b → sνlν̄l
• WET operators:

• The matching conditions between the WET and SMEFT operators are given by

∆F = 2 Observables

• WET operators:

• Tree-level matching conditions to SMEFT operators
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b→ sνν̄: SMEFT
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b→ sνν̄: DSMEFT

26



b→ sνν̄: DSMEFT
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νSMEFT
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νSMEFT Operator Basis
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νSMEFT Operator Basis
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νSMEFT Scale
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Takeaway

Thank You !
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