Violation of Lepton Universality in B-Meson Decay

Alejandro Celis

Ludwig-Maximilians-Universitat Miinchen

Unterstiitzt von / Supported by @
LUDWIG-
reorers  ARNOLD SOMMERFELD

i Alexander von Humboldt
:\J,,w:g:::‘TAT CENTER For THeoRETICAL PHYSICS Stiftung/Foundation

Work in collaboration with:
Javier Fuentes-Martin, Martin Jung and Hugo Serodio.
Phys.Rev. D92 (2015) [1505.03079]

Albufeira, October 2015



dl'(B* - K utu~
lemax ( o mop )dq2
dl'(B* - K*e*e~
/qmax ( — )dq2
mln q

Ry = = 1+(9(mi/m%)

/ Key observable to test LFU violations at LHCb
Hiller, Kruger (2014)



The Ry anomaly LHCb, Phys.Rev.Lett. 113 (2014)
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Other anomalies present in b - sy~ LHCb data
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J. Virto et al. [1510.04239]
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BGL Yukawa textures Branco, Grimus, Lavoura Phys.Lett. B380 (1996)

Textures imposed by global symmetry

—,CY = Q_% [FIBGL (131 + PZBGL (I)Q]d% + Q_% [AlBGL 51 + AQBGL 62]’(1,%
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Higgs FCNCs at tree-level controlled by CKM matrix elements
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BGL Yukawa textures 4+ anomaly cancellation

Anomaly cancellation involves both quarks and leptons

fcharge permutations...
» 18 models with FCNCs in the up-quark sector
» 18 models with FCNCs in the down-quark sector
Z' FCNCs at tree-level determined by CKM matrix elements

Pheno. analysis of these models, extensions with r-masses....

Work in progress [AC,Fuentes,Jung,Serodio]

In this talk | will discuss:
>

%@ Phys.Rev. D92 (2015) [1505.03079]
Idea of gauged BGL models + discussion of R anomaly
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The scalar sector consists of
two-Higgs doublets and a complex scalar (singlet under Ggyp)
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Particle spectrum Symmetry breaking



Z’ mass and Z - Z' mixing
Z' gets large mass via Higgs mechanism (|(S)| = vs = O(TeV))
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ongoing analysis of EWPD keeping kinetic mixing and mass mixing

[AC,Fuentes,Jung,Serodio]



FCNCs are determined exactly by CKM matrix elements
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Correlations at flavour factories
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Correlations at colliders
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Z' searches at the LHC
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Possible to accommodate the Rx anomaly

Rk and Bs mixing give

Model CaPH (20)

(1,23) | [-2.92,-0.61]
(312) | [-1.16,-0.17]
(3,2,1) | [-1.54,-0.20]

B, mixing (95 % CL)
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‘@ eagerly waiting LHCb results for Ri+ and Ry



0.20————— —— T 0.2”‘””“””””/‘.
r 1 r /
L B L /
[ ] L Awp>10" GeV,
0.15- 7 0.15- Ap>10'% GeV-
[ Ap>10™ GeV | [
r Ap>10"° Gev r
g'0.10. 1 go.10- )
Model (123) — Model (312)
[l 20 4 - . [ 20
i N - mic 4
0.05 B B
4 CMS (95% CL) | CMS (95% CL) |
= 1 7TeV o [ 7TeV 4
- [ 8Tev 8TV -
o oo Lo e b b coe oo e Lo e b b
0.00-— 3 7 5 6 7 00075 3 7 5 6 7
Mz[TeV] Mz[TeV]

(1,2,3) (3.1,2)



0.20+————rr1 0.20——r——rr 1

L Ap>10" GeV.
0.15- Ap>10"® GeV: x :

] L Ap>10" GeV.
0.15- Ap>10"® GeV:

g'0.10- - g'0.10-

~ Model (312)

I / Model (321)
[ 20 q [ 20
/ | K q mio q
0.05 4 4
i i CMS (95% CL) - CMS (95% CL) -
i i1 | 7Tev | 7Tev |
I [ 8Tev 4 [ 8Tev 4
coe oo e Lo L 1 TR B R coe oo e Lo L 1 TR R
000+ 3 4 5 6 7 0005 3 4 5 6 7
Mz[TeV] Mz(TeV]

(3.2,1) (3.1,2)



LFV and LFU

“any departure from lepton universality is necessarily
associated with the violation of lepton flavor conservation.”

Glashow, Guadagnoli, Lane [PRL 114 (2015)]
f No

Model LFV
L, - L, + VL quarks Gori et al. [1403.1269] @
Horizontal U(1)’ Crivellin et al. [1503.03477] @

Gauged BGL [1505.03079)] (=]



Implementing BGL textures

via a local symmetry opens a whole new
class of family non-universal Z' models
[AC, Fuentes, Jung, Serodio'15]

Conclusions These models are highly predictive,
orrelations in flavour and collider

observables

The gauge structure fixes the lepton
sector to be lepton non-universal, yet LFV
is conserved

Some of these models
can accommodate the Rk
anomaly

Thanks for the attention!
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