Quest for new physics with ratio of CKM elements g

(Based on : A. Bansal, N. Mahajan, D.M., JHEP 03 (2022) 130)
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Motivation
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— |Vl . ~3506and |V 36 ! (Masked with hadronic uncertainties) => No unambiguous New Physics
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(2) Curious observation: R, = ———— as constructed using measurements of |V, ,| and |V, | obtained from PDG; Ry,|, ,—Ry|.  ~ lo

Introduction ; 1. Soft photon QED effects l
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® Before considering phenomenology, lets ask about 1} —(fy = (1 B )v(p,/
| theoretical uncertainties, particularly ':
| ! Blue : Eikonal (or soft) part, Magenta : Non-eikonal part
j (1) Soft photon QED effects, i _ _
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\ (2) Dependence on choice of form factors X ><
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Radiative corrections to Ry, (c(n)=charged (neutral) B) for different thresholds on photon |
energy, k,_for (a) B' — P*( =D, mu v, and (b) B~ — P( =D, D, |

2. Dependence on choice of form factors Phenomenological importance

; j ® . , : : :
( O ) ( a0 ) ( O 20T ) ( a0 20T) ) i Example: Consider new physics (NP) using right
B—mn) J B—D B—mnyJ B—D B—mnyJ B—D B—mnyJ B—D | handed currents in quark sector
Ry 0.091 0.093 0.091 0.093 e )
(A) (A) it HNp = _FquCg(fy//tP LY )(c‘th rb ) '
The ratio Ry, determined with the choice f;" andf," - for the corresponding form factors. i \/5
i © RVlexcl V|mcl —> relates coefficients of NP in u
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(I) : form factors obtained from HQET“ and LCSR quark sector with those in ¢ quark.

(II) : form factors obtained from lattice® @® |V, and |V.,| puzzles are not

; ® Ry : robust against soft photon corrections and choice of form factors — § independent Could be related even in |
L Theoretically Clean observable 2  model independent approach |

Summary and Conclusions References |

® QED radiative corrections: sensitive o maximum energy k.
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@ R, gets negligible corrections due to the soft photon QED effects. |
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relates two type of couplings in a model independent approach. ‘ (zg:‘f)d Jocgnl*lg;xln)oe’r.al., (PRD 83 !

O Ry is affected very mildly by the choice of form factors in chosen c]2 range.

We thus propose R;, as a powerful probe of SM and beyond, both experimentally and
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