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Introduction

▶ In the Standard Model, the only difference between B → Dτντ and B → Dµνµ is the
mass of the lepton.

▶ The ratios R(D) and R(D∗) are sensitive to charged Higgs and leptoquark.
▶ Current World average is in ∼ 4σ tension with SM.

R(D) =
B(B → Dτντ )

B(B → Dµνµ)
(1) R(D∗) =

B(B → D∗τντ )

B(B → D∗µνµ)
(2)
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Experimental status

Experiment Tag method τ mode R(D) R(D∗) ρ
Belle 07 inclusive eνν , πν

0.38 ± 0.11 0.34 ± 0.08 −Belle 10 inclusive ℓνν , πν
BaBar 12 hadronic ℓνν 0.440 ± 0.058 ± 0.042 0.332 ± 0.024 ± 0.018 −0.27
Belle 15 hadronic ℓνν 0.375 ± 0.064 ± 0.026 0.293 ± 0.038 ± 0.015 −0.32
Belle 16 semileptonic ℓνν − 0.302 ± 0.030 ± 0.011 −
Belle 17 hadronic πν , ρν − 0.270 ± 0.035 ± 0.027 −
LHCb 16 − ℓνν − 0.336 ± 0.027 ± 0.030 −
HFAG − − 0.403 ± 0.040 ± 0.024 0.310 ± 0.015 ± 0.008 −0.23

SM − − 0.300 ± 0.008 0.252 ± 0.003 −
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Belle II experiment
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SuperKEKB
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SuperKEKB
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SuperKEKB
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The Belle II Detector

EM Calorimeter: CsI(Tl) waveform sampling
(barrel + endcaps)

e− (7GeV)

Berillium beam pipe, 2cm
diameter

Vertex Detector: 2 layers pixels (DEPFET)
+ 4 layers 2-sided Si (DSSD))

Central Drift Chamber, He(50%) :
C2H6(50%), fast electronics

e+ (4GeV)

Particle Identification: Time of propagation
chamber (barrel), Aerogel Cherenkov Counter
(forward)

KL ans µ detector: Resistive plate counter
(barrel), Scintillator+WLSF+MPPC (end-
caps)

Belle II strengths:
Neutrals: missing E, π0, γ, etc.
Many-particle decay modes.
Entangled state production.
Tagging using other B
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Belle II timeline
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Analysis method

Prospects for measurement of R(D) and R(D∗) in Belle II.
J. Martínez Ortega Annual Meeting of DPC, 2017 11 /22



Analysis method

▶ Fully reconstruct the Btag side with hadronic decays, or partially with semileptonic
decays.
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Hadronic tagging

M2
miss = (pe+e− − pBtag − pD(∗) − pℓ)2
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Semileptonic tagging
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Systematic Uncertainities

List of main Belle Uncertainities
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Task force
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Status

▶ Algorithms for full event reconstructions are ready to use.
▶ Progress on MC generation and skimming.
▶ Reconstruction algorithms are being developed.
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NP Scenarios
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Type II 2HDM
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τ polarization
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Conclusions
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▶ Lepton universality tests are a good places to look for physics BSM.
▶ Current measurements show a ∼ 4σ tension with SM.
▶ Semileptonic decays could also been able to dicern between NP models or operators.
▶ We expect to reduce systematic error by better modeling of D∗∗ℓν background.
▶ A task force was recently formed in Belle II, in order to be ready when data is available.
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Thank you.
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