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Motivation

Definition

R(D(∗)) = B(B→D(∗)τ−ντ )
B(B→D(∗)`−ν`)

(` = e, µ)

SM prediction Experimental results(HFAG Moriond 2017) [3]

R(D) 0.300± 0.008[1] 0.403± 0.040± 0.024 ∼ 2.2σ
}

3.9σR(D∗) 0.252± 0.003[2] 0.310± 0.015± 0.008 ∼ 3.4σ

→ Hint for lepton non universality → new physics in b → cτ−ντ
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B → Dτ−ντ standard model

SM process:
b τ

ντ

c

q

q

W−B

D(∗)

→ Amplitude M ∝ GFVcb 〈D(pD)|cγµb|B(pB)〉︸ ︷︷ ︸
non pertubative

for B → Dτ−ντ

Need form factors:
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B → Dτ−ντ standard model

Effective Field Theory(EFT):

b τ

c ντ

W−
q2�m2

W−−−−→
b τ

c ντ

→ HSM
eff = 4GF√
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B → Dτ−ντ beyond standard model

For example:

b τ

c ντ

H−

b τ

ντ c

LQ
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For new particles → effective vertices → contributions ∝ CX · OX

OX : model independent Operators
CX : model dependent Wilson coefficients
Beyond standard model five (dimension six) operators are possible:

OV 1(2) = [cL(R)γ
µbL(R)][`Lγµν`L], OS1(2) = [cL(R)bR(L)][`Rν`L]

OT = [cRσ
µνbL][`Rσµνν`L]

HNP
eff = 4GF√

2
Vcb[( 1︸︷︷︸

SM

+CV 1)OV 1+CV 2OV 2+CS1OS1+CS2OS2+CTOT ]
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Correlation between R(D) and R(D∗)
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Thank you for your attention!
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