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OUTLINE

D: — w7~ ;" Role of the parameters involved in
the resonance region.

Op¢ parameter bound from LHCb data.
Observables insensitive to 0p¢.

Forward-backward observable in some general
scenarios.



MOTIVATION

e Precise measurements in the charm sector will allow to test new physics
scenarios in an intermediate energy.  wod.pays. Lett. a 36, 2130002 (2021)

° D: — ¢~ ¢Tdecay has been used as a reference channel in the
understanding of suppressed modes (FCNC).

e Knowing the full aspects of non-FCNC processes would help to identify
the truly FCNC contribution features.

e New physics prospects (charm sector) are expected to be tested in the
so-called off-resonance region, (below 77and above ¢).
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. ' a
Mipp = ze2a¢e"5¢ <k2 — ¢

; + ; + ;
+im,L, k2 —m2 +im,ly k2 —m3 +imgly

)
(i, €10w 1
wao )(P+p3)ylu
TT(pS) / £ (p)
/
/
i
D, (P) /o
________ _L,__.,__
£(p)
%22

9o

M(p )/
3 v/
/
/
4
D, (P) PR
//
(a)
_\Gparv  GDorg i, — GDrg
v = [F02L 720 | lagelte = DT
a,s = 0.11 ag = T7.63 x 107°

(b)

Uy = 9DsmnYnuu

G = 1.94 x 107 gprp = 1.54 x 107°




dBr/dm122

DI-MUON INVARIANT MASS mi

—_
3
B

-
o
&

=X
o
&

Y

o
L
o

N

o
L
N

7

x2 fit (LHCb data) in the region between
the p and the ¢ resonances. phys. Lett. B 724, 203 (2013)
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(fitting uncertainty and 10% data extraction)
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TABLE III. Branching ratio (8B) contributions in the three mass regions as defined in the text.
B [my — 40, my, + 4] [2m,, my — 4T ] [my +4Ly, mp —m,] Total
LDpys,,  [1.2371,1.2384] x 107 [7.97,8.08] x 1077 [4.46,4.52] x 1077 [1.36,0.003] x 107
LDg;s,  (1.2378 £0.0004) x 107 (8.05+0.04) x 1077 (446 +£0.02) x 107" (1.362 £ 0.001) x 10~
SD 8.726 x 10717 20x107 8.084 x 10~1° 2.896 x 10~
LD-SD 5.706 x 10~13 6.31 x 1071 24 x 1071 3.961 x 10~




ANGULAR OBSERVABLES
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Di-muon invariant mass distribution
at | cosf =0.1 | (denoted by
—ar/im,| ) obtained from LD
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FORWARD-BACKWARD DISTRIBUTION.
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Pure phase space estimation
(dashed line).

ATE o Aps) s = 0.1024/0.1863 = (.55




BACKGROUND: [, — mmm DECAY.

FOCUS collaboration Phys. Lett. B 585, 200 (2004)
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SM AND NO-SM SHORT DISTANCE CONTRIBUTION
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fr=0.13 Gev fp, = 0.249 Gev
mp = 600GeV tan B = 10
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DISCUSSION

e We explored the role of the dominant source of uncertainty
(between the p and the ¢ mesons).

e Analysis of the LHCb data provides a first approach to the relative
strong phase: 0,, = (0.44 + 0.24)7

e Observables insensitive to the 6p¢ phase would be also useful to
keep the hadronic contributions under control.

e Forward-backward distribution exhibits no dependence on 6p¢
phase.

e SD contribution in SM, and the 2HDM-II exhibit distinguishable
features among themselves, which might be useful in the
understanding of the different contributions.

e Belle Il may be capable of providing precise measurements of the
proposed observable, with reduced systematic uncertainties given
the low background environment in e+e— collisions, almost
unbiased selections, and excellent particle identification



