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Deviation from the SM is at the 40 level



Experimental strategies

B-factories :

e Multiple neutrinos prevent to fully determine the kinematics

eExploit unique experimental set-up: knowledge of initial
state and known production process

ete” — Y(4S) — Beomp Bsig

The companion B meson reconstruction

* Hadronic: sum of exclusive hadronic decays

B — D%nr, DYDWEK, DWDW  J/yKnn

- Semi-leptonic: sum of exclusive semi-leptonic decays
B — ﬁ(*)&/g

- Untagged/Inclusive: sum all tracks/clusters not used
for Bsig reconstruction

—

Slide taken from a talk by AnZe Zupanc



EXperimental status
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B — DWrp,

q =Dr + Duv,
= PBo — Pp)




B — D Form Factors
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B — D* Form Factors

. I . , 2V (¢%)

(D*(pp*, Mp=)|ey,b|B(pe, MB)) = icupec” DpphHe Mw + Mo

(D*(pp+, Mp+)|ey,v5b|B(pe, MB)) = 2MD* q2 qqu( )+ (Mp + Mp-) [EZ — E;—éqqu} A1(q?)
MBE;.%D* (PB + PD*)p — Ms ;2M12)* qﬂ} As(q?)

(D*(pp~, Mp+)|cb|B(pp, Mp)) = 0

(D*(pp+, Mp+)|eysb|B(pg, M)) = —€".q 777,25]\—4|—D7;,C Ao(q?)
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Summary of experimental measurements

List of Observables

Experimental Results

Observable SM Prediction
Experiment Measured value
Belle 0.375 4 0.064 + 0.026 0.299 4 0.011
Rp BaBar 0.440 + 0.058 + 0.042 0.300 4 0.008
HFAG average | 0.397 & 0.040 + 0.028 0.30010 012
Belle 0.293 + 0.038 + 0.015
Belle 0.302 4 0.030 + 0.011
Rp- BaBar 0.332 4+ 0.024 + 0.018
LHCb 0.336 + 0.027 + 0.030 0.252 4+ 0.003
HFAG average | 0.316 + 0.016 4 0.010 0.254 + 0.004
Belle 0.276 + 0.034 70052
Our average 0.310 £ 0.017
B(B — Drv.) | BaBar 1.02+0.13+0.11% | 0.633+0.016 %
B (B — D*rv.) | BaBar 1.76 £ 0.13 £ 0.12 % 1.27 £0.09 %
B (B — Diu,) HFAG average | 2.13 & 0.03 4+ 0.09 % 211799 %
B(B — D*ly) | HFAG average | 4.93 4+ 0.01 + 0.11 % 5.047022%
_ 0.325 & 0.009
P, (B — Drv,) ool
0.32570012
_ —0.497 +0.013
P, (B — D*ri,) | Belle —0.44 + 0.47 157
' —0.497 + 0.008

0.002

0.064 + 0.014
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We provide analytical expressilons for all the operators,
fov the ﬁrs’c time in the literature!



Operators q Amplitudes

B — D(*)TﬁT
B — D*Tir
B — D1
B — D*Tir

B — DY

—’ The two decays B — D*7is, and B — D7 are
in general theoretically independent
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Explaining Rp
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Explaining Rp
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Explaining Rp
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Explaining Rp-
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Explaining Rp-
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Explaining Rp and R7, together

B — D(*)TET
B — D*Tti.
B — D1
B — D*Ttiv.

B — D(*)TET

CsL: 0.656, -0.342 Cpr @ [0.937, 1.710]

(0.296, 0.596]



together

Explaining Rp and R7,
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Explaining Rp and R7, together

A minimum value of C7,; =~ —C7; ~ 1.07 can explain both Rp and Rp-

2

q gA2 [ ’y'uPLb] [f’}/’uPL V]

q A~ Jnp 2.25 TeV
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Belle |l Prospect

5ab1: 6% (stat.) £ 3.9% (syst.) ( )
50 ab1: 2% (stat.) £ 2.5% (syst.)

5ab1: 3% (stat.) £2.5% (syst.)

X
50 ab1: 1% (stat.) = 2.0% (syst.) R(D )

5ab1: 0.18 (stat.) £ 0.08 (syst.) P
50 ab': 0.06 (stat.) + 0.04 (syst.) ~ '



