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Introduction

Rare radiative B, — v/~ decays:
® Have a small branching ratio (of order 1078-10710)

® No tree diagrams, only loop diagrams

= May contain contribution of new particles in the loops
(possibility to study New Physics)




Motivation

Discrepancies concerning b — sl*[™~ transitions:

B(Bt—=Ktutu~ .
" Ry = Bl et = 074570 (% (stat) + 0.036(syst) (2.60)

» B(BT = Ktutu gy = (1.751559) x 1077
B(BT = Ktptp™)y, = (1.19 + 0.03 + 0.06) x 1077

" Ryeo = 0.69 T 4L (stat) £0.05 (syst) for 1.1 < ¢* < 6.0 GeV?/c*
® Same for B(B™ — ¢utp~) (> 30)
B(B)—=ptu~)

exp __ —+0.20
B(B2—>H«+l’f7)sl\z o 0'76—0.18 (120)

o BBty (Mpo\ o,
B(BY—tte—) my 4
(Mpo/mu)? ~ 2.5 x10% ~ dn/aem =>B(Bs — ptp~v) ~ B(Bs —» pTp™)
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Effective theory

B At low energies, the exchange of heavy, virtual particles (M»E) leads into
quasi-local effective interactions

B select a cut-off A < M, where M - some fundamental scale, and divide
the fields into those significant at low energies and at high energies
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Wilson expension

Gry v
Hers = 5 VieVig 2 CilW)Oi(w),

Ci(u) - wilson coefficients,
O;(p) - basis operators

m W, t are integrated out

® y, c-quarks are dinamical

[3 Buras,1995.
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Contributions to . for B? — (10
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The operators contain nonperturbative contribution
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Form Factors

7 . % FA(QQ)

(v(k, €)ldv, 50| B(p)) = ieey (Gua Pk — paky) My
7 * FV(qz)
<’Y(k57 €)|d’7,ub|B(p)> = €€, fua&npékn —MB )

(y(k, €)|dowysb B(p)) (p — k)Y = e€l [gua Pk — paku] Fralq®,0),

(v(k, OldowblB(p)) (0= k)" = iecieuaypehn Frv(a®.0).
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Contributions to Effective Hamiltonian

The virtual photon is emitted from the valence quark

2
Frvra(0,¢®) = Fryra(0,0) — >y, 2fvgf_’v(0)qa_—ﬁ¢%
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Contributions to Effective Hamiltonian

Bremsstrahlung:
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Weak annihilation diagrams:

uc) MY
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Relativistic Quark Model

We make use of dispersion approach based on constituent quark picture:
All hadron observables are given by dispersion representations in terms of
the hadron relativistic wave functions and the spectral densities of Feynman
diagrams with constituent quarks in the loops.

® Decay constants: fp = [ds¢p(s)p(s) B S

B Meson-meson form factors:
Fan o, (6%) = [ dsi¢1(s1)ds2¢2(s2)A(s1, S2,¢%)

Meson-photon transition form factors: F(¢?, k?) = [ ds¢(s M#l
1

_ k2
Wave function (¢(s) ~ e 267) is normalized by the condition that

electromagnetic form factor is 1 at ¢> = 0: F,;(¢> =0) =1
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Numerical Estimates

this work | [1]
Br(B —ete ) x 10%° 4.84 3.95
Br (B — uTu—y) x 1019 1.60 1.31
Br (Bs — ete ) x 107 18.8 24.6
Br(Bs s ptp ) x 10°| 122 | 18.8

10 dr (Boe*
d
5

107t
0.001 001 01 001 01

[@ D. Melikhov and N. Nikitin, Phys. Rev. D 70, 114028 (2004)
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New Physics contributions?
Experimental constraints on wilson coefficients:

m [§ Peter Strangl,"Constraints on the Wilson coefficients C7 and
C7"" June, 2017, https://doi.org/10.5281/zenodo.804453

= [@ A. Paul and D. M. Straub, “Constraints on new physics from
radiative B decays,” JHEP 1704, 027 (2017)

= [5 W. Altmannshofer, P. Stangl and D. M. Straub,
arXiv:1704.05435 [hep-ph].

= [{ B Capdevila, A. Crivellin, S. Descotes-Genon, J. Matias and
J. Virto, arXiv:1704.05340 [hep-ph].
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Experimental limits on C;
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Experimental limits on C;
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Summary

= We obtained predictions for the branching ratios of By, — It~
decays in the Standard Model

® We used reliable form factors that satisfy all known QCD
constraints.

= We took into account contributions of light vector resonances.

® We are analyzing the sensitivity of the forward-backward asymmetry
to wilson coefficients.
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