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® Recent LHCb measurements

Observable | SM prediction Measurement

R 0.92 + 0.02 [Capdevilaet. al.] | [0.58, 0.77]  [Aaij et. al.]

R¢: 1.00 & 0.01 [Bordone et. al.] | [0.60, 0.81]  [Aaij et. al.]
[D-Genon et. al.]

® Definition of the observable

13[(* =

_ B(Ba — K*utyp7)

B(B; — K*ete™)

® ¢*(= (ps+ + p,~)?) bins: (a) Low bin [0.045, 1.1], and

(b) Central bin [1.1, 6] GeV?

2/11




® Recent LHCb measurements

Observable | SM prediction Measurement

R 0.92 +0.02 [Capdevila et. al.] 0.58, 0.77 [Aaij et. al.]

REY 1.00 £ 0.01 [Bordone et. al.] 0.60, 0.81 [Aaij et. al.]
[D-Genon et. al.]

® Definition of the observable
o - BBy — Rt
K= BBy — Krete)

® ¢*(= (py+ + po-)?) bins: (a) Low bin [0.045, 1.1], and
(b) Central bin [1.1, 6] GeV?
RE" ‘ 1.00 £ 0.01 [Bordone et. al.] ‘ [0.66, 0.84]  [Aaijet. al.] ‘

®
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By  =B(Bs— X,LT00), F el 6
Observable | SM prediction Measurement
BYY , x10°| 159+£0.11 [Huber] | [0, 1.53]  [Lees]
B?ﬁ‘u x 10 | 0.24 £0.07 [0.31, 0.91]
BeY, x 10° | 1.64£0.11 [1.42, 2.47]
By® x 105 | 0.21£0.07 [0.38, 0.75]
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® At quark level, all the decays we are concerned about, proceed
via b — s flavor changing transitions. [Chetyrkin et. al.,
Bobeth et. al.]

4Gr « . . 9 10
Lot = - L VgV | GO+ CO5+ > GO+ GO + > oy + D GOy
2 4w i=3 i=7 i=7,9,10 i=S,P,s’ P! T,T5S
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® Dimension 6 local operators

07(7/) = ;mb[EU}LVPR(L)b]F”V
Ogory = [FvuPrr)blEv* 2], Oroa10ry = [5vuPriry b€ 54)
Ogsty = [Preybl [£4], Oppry = [5Pr(y bl [€5¢]

Oor = [ngb][@,uv@]’ Ors = [5oub] [Eo Y ~58)]
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® Dimension 6 local operators

Oz¢1y = - m,,[EoW,PML)b]F”V
Ogory = [vuPrwyBllr* €, Oyg(10ry = [vuPrer)bI[Ev" 5]
Ogsty = [Preybl [£4], Oppry = [5Pr(y bl [€5¢]

Or = [souub]leat’e], Ors = [souub][€a™” ys5L]

© Photonic dipole operators Oy(7/) have universal contributions
modulo lepton mass effects and hence, can not provide an
explanation of the Ry anomalies once bound from B — X is
taken into account [Descotes-Genon, Ghosh, Matias, Ramon].

4/11



® At quark level, all the decays we are concerned about, proceed
via b — s flavor changing transitions. [Chetyrkin et. al.,
Bobeth et. al.]

4Gr « . g 10
Lot = - L VgV | GO+ CO5+ > GO+ GO + > oy + D GOy
2 4w i=3 i=7 i=7,9,10 i=S,P,s’ P! T,T5S

® Dimension 6 local operators

07(7/) = ;mb[ﬁo'“l,PR<L>b]F”V
Og9ry = BVuPLr)bIEy" €], Oo(10y = BruPr(rybl [y 541
Ogsty = [Preybl [£4], Oppry = [5Pr(y bl [€5¢]
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© Photonic dipole operators Oy(7/) have universal contributions
modulo lepton mass effects and hence, can not provide an
explanation of the Ry anomalies once bound from B — X is
taken into account [Descotes-Genon, Ghosh, Matias, Ramon].

® For form-factors, we use [Bouchard] for B — K matrix
elements and [Straub] for the B — K™ matrix elements.

4/11



L AN
-4 -2 0 2 4 -4 -2 0 2 4
. .
ACS; ACts

o Left panel: ACs ~ +1 explains RE" and RYY simultaneously.

o Right panel: AC$5 ~ £1 can not reduce Rg". It is far way from

the allowed band. Hence a simultaneous explanation of R¥",
R$M and RYY is not possible.

° All statements made here for AC75 applies equally for ACF.

o ACH: any non-zero value for them lead to Rx > RSM and

R+ R and thus, tensor operators in the muon sector are

ruled out.
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o The black shaded region is outside the AC7s = 0 line, and hence
no simultaneous solutions are possible with only ACg.

o The black shaded region in the right panel has a small overlap
with blue and red regions.
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o Simultaneous explanation is in tension.
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® Tensor operators do not get generated at the dimension-6 level.
® Some dimension-8 operators

Cryvy
A4

[sro"" Q3H][ero v LeH)

CstQ

[SrLeH][e0rQ3H]

2

v 1
— O [sro""brlleeropver] = ZCY([Y( A4 (OI Ors)
CiLeg

1 _ _
= =N (2 (5kQ3H)[ecrLeH] + g[ERUuVQSH] [E[RU;LVL[H]>

1 Vv 1 1
gC‘YLeQF (OS’ — Opr + ZOT = ZOTS)
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® Tensor operators do not get generated at the dimension-6 level.
® Some dimension-8 operators

Cy,y 1 V2 1
1. /;[ £ [spo™ Q3 H)[Eeropur LeH]  — 5 Ca¥e 33 A [sro" br)[esropvens] = ZCY{[YZ A4 (Ol Ors)
CstQ CsLeo Lo v 200 =
2. [SrLeH][eerQ3H]  — w5 [ARQKH] [eerLeH] + g BRO™ OsH][eera i LeH]

1 Vv 1 1
= gCJL(,QF (OS’ — Opr + ZOT = ZOTS)

® The second operator is much easier to generate and common.
However it satisfies
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RR" 0 RE" 1 Re B B8 RR*0RE"NR«

ACS=-ACS,
ACS=-ACS,

ACg=-ACE AC=-ACE

o ACy = —ACH ~3 = A~ (Cyep)/* 1.5 TeV.
o Unfortunately, for such large values of ACS,, B,, exceeds the
experimental upper bound.



THANK YOU
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