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Br~0.7+1.3 % in the SM
Not rare, but two or more missing neutrinos

Data available since 2007 (Belle, BABAR, LHCDb)

Theoretical motivation W.S. Hou and B. Grzadkowski (1992)
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Semitauonic B — (m,p, - )TV Wk\<

b
Pure tauonic B~ — 711U
g
U 1

Experimental data
B(BO — 7T+7'_ﬁ) — (1.52 + 0.72 = 0.13) X 10_4
Belle 2015

~ 0.7 x 107" in SM
a good target of Belle |l

N 3 X

B(B~ — 1 7)=(1.14+0.22) x 10~ *
HFAG 2014
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. . _ MT,R.Watanabe 1608.05207
Effective Lagrangian for b — utv

Oy = SM-like, RPY, LQ,W’
Oy, = RH current
Og, = charged Higgs I, RPV, LQ
Og, = (aPpb)(FPpvy ), charged Higgs lll, LQ
Or = (o™ Ppb)(Fow Prry), LQ
Vs and form factors uncertainty
B(B — 7t 1) ,
R, = smaller uncertainty

B(BY — nt{—v)
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Vector: f1(q%), fo(q*)

(m(pr)[@r"b|B(pB)) = f+(¢°) | (pB + Pr)* — o + fo(q®) o

B — 7wl exp.data + lattice eailey eral PRD92,014024 (2015)

Scalar: fs(q°)
(m(pr)|ub| B(pp)) = (mp + mx) fs(q?)

. mp — My
eq. of motion fs(¢®) = — fo(q®)
™My — 1Ty,
mpy = 4.2 GeV
Tensor: fr(q°)
2
rplio® YB () = oo o) vk = o]

lattice  Bailey et al PRLIIS, 152002 (2015)
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Bourrely, Caprini, Lellouch, PRD79, 013008 (2009)
Series expansion in terms of
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B(B" = 7+ ) HFAG

R°M = 0.641 +0.016

Bernlochner, PRD92, 115019 (2015)
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B~ — 7~ v described by L.g(b — uri)

2

G2V )2 £2 2
B(B%TET) — 'B Fé’ U'b’ meBmz (1— m;.) ’1+TNP‘2
m my
m2

'NP — CV1 — CVg | - (051 — 052)

MpTr -

Uncertainties: |Vu|, f5

Taking a ratio to eliminate |V,

R _ (B~ —71v;) 710 B(B™ — 7 v7)
PO T(BY - atlp) 1 B(BY - nti— 1))
Fajfer et al. PRL109, 161801(2012)

+ lattice fp = 192.0 £4.3 MeV  FLAG 1607.00299
R2M =0574+£0.046  REP =0.73+0.14

B(B~ =77 7)=(1.14+0.22) x 10~ *
Minoru TANAKA 14 HFAG 2014




B(B — 10;) m2(1—m?/m%)?
R, = T T B 1] 4+ rnp|? 2 2221 + rp |2
P B(B — pvy)  mz (11— mz/m%)Q

practically no uncertainty in the SM prediction

B(B — i)™ <1x107% at 90% CL BaBar,Belle
B(B — uv,)*™ = (0.41 £ 0.05) x 1070

likely to be observed at Belle |l
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Status and prospect
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Belle Il ~50/ab  cf. Belle ~ 1/ab
Scaling the present errors as 1/v/C
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Belle Il (L~50/ab), the central values = SM

. Vl._

95% CL.

current data

[ expected at 50ab ™! with improved
i theoretical error

ity 1 0 1
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Real Cx case

NP scenario ~ Rpele! =0.641 +0.071 and R = 0.574 + 0.020 ROl 1 = 222 + 47
Cv, —0.08,0.09]; [-2.09, —1.92] —0.23,0.19]; [-2.19, —1.77]
Cv, —0.09,0.08 —0.19,0.23];  [1.77,2.19
Cs, —0.03,0.03]; [-0.55, —0.52] —0.06, 0.05]; [—0.58, —0.47]
Cs, —0.03,0.03 —0.05,0.06];  [0.47,0.58
Cr —0.13,0.10]; [-1.23, —0.56] -

SM like large negative interference

vectors, tensor ~ O(0.1)
scalars ~ 0.03
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Summary
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Model-independent analysis of b — urp
B — v, TV

Observables of less uncertainties
Tgo B(B™ — 177 U;)

R, . = — Mmost sensitive
P TB— B(BO — 7T+€_Dg)

B(BY — nt771U) sensitive to tensor

R, = =
B(B® — nt{~v) complementary toR,,
p . BB —=170r) 1o theoretical uncertainty
P'T B(B = uiy,) -
HYu) need more statistics ?

Other observables
q? distribution, B — pri
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