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Semi-tauonic B decays b — C
B — DY rp - 7
Experiments T
BABAR 2012 arxiv: 12055442
. B(B — Dri;) B N N
R(D) = YT 0.440 + 0.058 & 0.042
.. B(B— D*ri,) B N N
R(D™) = B(B D) = 0.332 £0.024 £ 0.018
Belle 2007,2009, 2010
Combined: R(D) = 0.42 £ 0.06
R(D*) = 0.34 £ 0.03
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Theory (SM)

R(D) = 0.297
0.302 =+
0.316 =

0.0]
0.0

0.0]

|2 -

7 (BABAR, Fajfer et al.)
5 (MT,Watanabe)

- 0.007 (Bailey et al., lattice)

0.31 4+ 0.02 (Becirevic et al.)
R(D™) = 0.252 4+ 0.003 (BABAR, Fajfer et al.)

0.201 -

- 0.004 (MT, Watanabe)



Charged Higgs contribution

W.S. Hou and B. Grzadkowski (1992),

Type-Il 2HDM (SUSY) A
_mptan o
b - -

7 o mpm, tan® g3
-

» Sensitive to the charged Higgs
if tanf is large.
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But, negative interference. bredictions of 2HDM ||

0 02 04 06 08 1
tanB/mg+ (GeV™1)

charged Higgs excluded at 99.8% CL
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Effective Lagrangian for b — c7v
all possible 4-fermi operators with LH neutrinos

—Leg =2V2GrVa, Y [0 4 C1,) 04, + CL 04, + C4 0% + C§, 0%, + CLOY
[ — — .

Oy, = ety'or Tovwvn,  V-A SM-like
l _ —

Oy, = CRY"ORTLVuVL,  V+A RH current

Og, = cLbrTrRVLI, S+P charged Higgs (ll)

l=e,u,t

Os, = CrbLTRVLI, S—P charged Higgs

l _ —
Or = cro™'br Trowv  Tensor GUT?
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Observables

branching fractions

- B(B — D1i;) B(B — D*riv,)

R(D) R(D™) =

-~ B(B — Dtiy) B(B — D*{i)

tau longitudinal polarizations

|
Pr (D), Pr (D" oP; =
L( )7 L( ) L \/NS
sensitivity S:  Pr(D) S(t — wv) ~ 0.60

S(t — fvv) ~0.23
Pr.(D*) no estimation yet
T — fvv is used in BaBar 201 2.
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D* polarization
LD}
[(Dy) +T(D7)

S(D* — D) ~ 0.66

q2 distribution

1 dI
I" dqg?

(needed in polarization measurements)

Effects of NP operators

Assumption: SM + one NP op.

Ck = |Ckle™>
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Correlations: rates

Vi, Vo, So favored
S, T disfavored

MSSM-like 2HDM

1702 04 06 08 1.0



Correlations: rate and polarization
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An |I|ustrat|on

Minoru TANAKA

1702 04 06 08
R(D)

1.0

identified as 52

pols. for cross-check

SQ, VQ, or I’

Use pols. S, Va T

P.(D)| 0.32 0.33 0.34

P, (D*)|—0.25 —0.50 —0.41

Pp~ | 055 0.46 0.40
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702 04 06 08

R(D)

Sl, SQ, or VQ

pols.

S12 Ve

Pr(D)

0.62 0.33

P.(D¥)

—0.50 —0.50

0.46 0.43




P7HDMSs Aokietal, PRD80,015017(2009)

o & w4 & 0.L, No FCNC
Type 1 + — — — — +
Type 11 + — — + + +
Type X + — — — + +
Type Y + — — + — +

Typel Typell TypeX TypeY
o — mme§
£4] cot?’ B tan?pB -1 —1 S1 m%{i d
52 2 U
M+
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Type lll 2HDM: allowing FCNC in the up sector

Crivellin et al., PRD86, 054014(2012)

--------------------

€Ete UM b K
C;-Q = - 9 g tanﬁ ~ O(]_) 0.5} D
Scalar leptoquark | Lee, PLB526,61(2002) o
_ .
L1.q = (NijQierj + )\,L-jURiLj)SLQ h.c.
™~ (3,2,7/6)

[ _ _
OSQ — CRbL TRV

[ — U _
OT — CRO"u bLTRO-,uVVLl
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MSSM

0T — Ty tan26
S miy (14 Actan §)(1 4 Agtan )
MM 1
Csg, = &-could be large !

2 g
mH:I: 1+Aetan6 Aetanﬁr\}_l

RPV SUSY (E&8 D)
1 / C
Wrpv = 5)\ijkLiLng + N Li Q5 D,

17k
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y \_ input _/ %

Observables Effective Lagrangian
R(D™), P.(D™), Pp. o
X

¢°dist., etc. otput

N\ 4 o g

constraint | "} 5 rediction

Y, \
Models

2HDM'’s, MSSM,
RPV, LQ, etc.

\ /
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Further study

Better use of distributions
g2 dist.

Combination with other processes
B —Tmw, B— X717, B — Xvv

More on models

Expected accuracy at Belle, Belle |l

Minoru TANAKA 20



