Weak decays of 5, mesons

C. Albertus(1), E. Hernandez(2), C. Hidalgo, J. Nieves(3)

(1) Departamento de Fisica Atomica, Molecular y Nuclear
Universidad de Granada
(2) Departamento de Fisica Fundamental. Universidad de Salamanca
(3) IFIC. CSIC-Universidad de Valencia

|

MESON2014, Krakow — p. 1



Introduction

-

® B, — D semileptonic decays and some non leptonic
decays

s Based on C. Albertus, Phys. Rev. D 89 (2014)
065042



Introduction

-

® B, — D semileptonic decays and some non leptonic
decays

s Based on C. Albertus, Phys. Rev. D 89 (2014)
065042
® B, — K semileptonic decays

s Based on C. A., E. Hernandez, C. Hidalgo, J. Nieves,
hep-ph/1404.1001



D, states

Mass (MeV)
Bs(o—) 5366.77
DF(07) 1968.49
D§;(2317)(0+) 2317.8
D+ (17) 2112.3
D1(2460) 2459.6
D;1(2536) 2535.12
c5(27) 2806.9

Dy (2573)T(21)  2571.9
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Meson states
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Meson states

-
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# All of them have the same structure: a term accounting
for confinement, plus Coulomb and hyperfine terms
both of them coming from one-gluon exchange. They
differ from one another in the form factors present in the
hyperfine term, the power of the confinement term, or
the presence of a form factor in the Coulomb one-gluon
exchange term.
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Quark Interactions

-

o We take the interactions of
o Bhaduri et al.
» Silvestre-Brac et al.

# All of them have the same structure: a term accounting
for confinement, plus Coulomb and hyperfine terms
both of them coming from one-gluon exchange. They
differ from one another in the form factors present in the
hyperfine term, the power of the confinement term, or
the presence of a form factor in the Coulomb one-gluon
exchange term.

o All free parameters have been adjusted to reproduce
light and heavy-light meson spectra. We have
successfully used these potentials before to describe
the spectra and decays of charmed and bottom J
baryons.



Semileptonic decays

-

® We consider the semileptonic decays of Bg meson into
different Dg states.

® This decays are governed by the current

J(0) = JiF,(0) — JE,(0) = Te(0)y,u( — 5) W5 (0),
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Form factor decomposition

-
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Decay width
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Decay widths

Bs — M'l [[10~15GeV]
M’ [=c¢ l=pu =T
DF 10.3710-25 10.3270-16 2.997003
D*F 1757503 1741508 0.2070 003
D+ 28.0210-24 27.9070-86 6.8670 0o
D7, (2460) 2.07_0.09 2.05_0.08 0.17_0.008
D7, (2536) 1.40_q.07 1.39_q.07 0.12_9.006
c5(27) 4.11_056 1072 4.06_geq 1072  9.02_5.39 1074
D 1.97 0.15 1.95_¢.14 0.12_0.02
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Branching fractions

-

This work  Faustov(2012) Chen(2012) Li(2009) Blasi(1993) 2
Bs — Dfe e 2.32 2.140.2 1.4-1.7 1.0170%  1.354+0.21
Bs — Dite v 6.26 53405 5.1-5.8 2.5+ 0.1
Bs — DI, 0.67 0.62 + 0.05 0.47-0.55  0.33707]
Bs — Ditr— o, 1.53 1.3+£0.1 1.2-1.3
Bs — DIfp—m, 0.39
Bs — D} (2460)u~ 1, 0.47
Bs — D¥(2536)u~ 7, 0.32
Bs — D u~w, 0.44
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Heavy Quark Symmetry
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Heavy Quark Symmetry
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By, — B decays
-

# the only decay modes allowed are the semileptonic
B, — B ety
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# the only decay modes allowed are the semileptonic
B, — B ety

9
T'p. Bty = 171072 GeV



Non leptonic decays
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Non leptonic decays

(Ve [e1()QS° + 2 (@S] + Hec)
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+ VW a(0)v* (I — v5)¥e(0) +VWs (07" (1 —v5)Wc(0)]
5% =W 4(0) 7 (I — 75) W5 (0) [Viig We(0)7* (I — v5) W (0) + Vi We(0)y* (I — 75)We(0)]
FU5(0)7u (I = 75)Pp(0) [Virs Te(0)v* (I — v5)Wu(0) + VIS e (0)yH (I — v5)¥c(0)]
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Non leptonic decays

-

Thiswork  Faustov(2012)  Blasi(1993) Chen(2012) Li(2009)
Bs — D 0.53 0.35 0.5 0271007 0.17E0 57
Bs — DFp~ 1.26 0.94 1.3 0.647517 042477
Bs — DK~ 0.04 0.028 0.04 0.02115-952  0.01375-06°
Bs — DI K*~ 0.08 0.047 0.06 0.03870:002  0.02870-04
Bs — Digm~ 0.10 0.09 0.052103%,
Bs = Dig p~ 0.27 0.22 0.013+9-06
Bs — D}y K~ 0.009 0.007 0.004+5-002
Bs — Dl K*~ 0.16 0.012 0.00870: 003
Bs — Dy 0.45 0.27 0.2 0.3119:93
Bs — Ditp~ 1.35 0.87 1.3 0.9713
By — DyTK~ 0.04 0.021 0.02 0.02413-502
Bs — Dy K*~ 0.08 0.048 0.06 0.05675:056
Bs — D, (2460)7~ 0.15 0.19
Bs — DJ;(2460)p~ 0.36 0.49 J
Bs — DY, (2460)K ~ 0.012 0.014 ettt Ko
o Nt fraarAN Tk — A ANANA A AAA



Non leptonic decays

-

Thiswork  Faustov(2012) Blasi(1993) Chen(2012) Li(2009)

Bs — DI D7 2.1 1.1 1.0 0.83791 1.65
Bs — DI Di™ 2.0 1.0 0.8 0.847915

Bs — DiT Dy 1.24 0.61 0.4 0.7755,

Bs — DID:” + D" Dy 3.24 1.61 1.2 1.54792, 2.4
Bs — DI Di™ 5.45 2.5 1.6 2.410-4 3.18
B, — DY T D)~ 10.8 5.21 3.8 4774046 7.23
Bs — DI D~ 0.08

Bs — DI D*~ 0.05

Bs — DT D~ 0.04

Bs — DitD*~ 0.13
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Other non leptonic decays

-

['[1071° GeV] BRin% | Experiment
Bs — ¢J/ U 11.80173 a2 0.11 (0.1097033)
By — KO/ 81793107243 7.25107* | (3.6 4 0.8) 1073
Bs — K*VJ/U 051 _g3a5 461072 | (9+4)107°
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B, — K semileptonic decays
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Valence and resonance contribution

4r -1,
_ - f0
3- - f, LCSR[4]
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Omnes representation

n 2
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Omnes representation
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Omnes representation

—— This work
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Summary and conclusions

-

® We have studied the weak decays of B; mesons within
constituent quark model

® We have obtained decay widths that are in general
agreement with experiments

o We have obtained the Omnes representation of the f.
form factor for the By — K decays, and calculated the
semileptonic decay width

|
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