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Introduction

loop and CKM suppressed
SM amplitude
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valuable probe for indirect
search of NP
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large no. of experimentally
accessible observables




INntroduction

2> Discrepancies in neutral current 5 decays

BR(B — K™ pp)
BR(B — K*)¢ee)

RK(*) — =11n SM

ILHCb "14,'17]

Ry = 0.7457T00°0 £0.036  ¢° € [1:6]GeV?
Ri2Y =0.66010 510 £0.024  ¢% € [0.045 : 1.1] GeV?

RA™ = 0.68510 060 £0.047  ¢* € [1.1: 6] GeV?

® = dBR(B, — ¢uu)/dg” 2 EIL:6] Gev? [LHCb "15]

= (2.581537 £0.08 £0.19) x 107% GeV > (exp)
= (4.814+0.56) x 107% GeV 2 (SM)
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Introduction

2 Exciting discrepancies observed in charged current B decays also

-
L

4G
| net = —Zy, (1+ CNP) (CLyubr) (LY vrr)

V2

BR(B — D™ 7v)
DY = ¢
RD™) = 8RB S Doy LS

R(D) = (1.344+0.17) x R(D)sm, R(D¥)

(1.23 £0.07) x R(D")sm
2.20 3.30 [HFAG]

combined deviation
~ 4o
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Constraints

2 Constraints from other modes [LHCb '17]

(3.0 £ 0.6753) x 1077 (exp.)

BR(B; — =
( i) (3.65 £0.23) x 1077 (SM)

well in agreement
BR(B — K"vi) < 1.6(2.7) x 1075
BR(BT — KTu57F) < 4.5(2.8) x 107°
BR(B, — 77) < 6.8 x 1077

BR(BC_ — T_ﬁ) 5 5% [Grinsten et.al’16]

Quite challenging to explain all anomalies together by evading
all the bounds.
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Effective operators

2 NP operators with 2nd & 3rd generation fields

HYY = Ay (QarvuLsr) (Lspy"Qse) + Az (Q217,Qsr) (TRY'TR)

B> Directly contributes to R(D<*>)

P
0 —

T =cosO 7' +sinf

Contribution to b — st is generated
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Effective operators

2 Hamiltonian and relevant operators for b — st

4G
et — Vi, V. Ci (1) O; (1)
75 Vi Vi Z (1)O; (1)
€ = 1% 4 )
O = 63 my (50, Prb) F*

2
Oy = — (57, PLb) (5" 1)

2
16 Cy — Cy + C3'"
e _ _
O10 = 172 (WP (B “vsm) | Cyp — O+ O
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Results

0.04 pr—r—rrrrrrrrrrrrrrrrrrerrrrerrrrereereer

| > 95% C.L.
v » 99% C.L.

E 0.00f -' > Allowed by BY — KT~ 7+

_0'02:- G > Al(: AQ) = —2.92 TeV_2

| sin = +0.022
1YY P P PR PP DU DU ST B

-34 -33 -32 -31 -30 -29 -28 -27 -26

A,[TeV™] ,
XSM ~ 46 | X allowed region — 15
‘99/‘67@/7{ Ry ~ 0.86, Rg-"" ~0.88, R;2Y ~ 0.90,

7
20”7/7 R(D™) ~ 1.25 x R(D®)gy, ® ~ 4.1 x 10~ 2GeV 2.

6’[/@/
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Results

0.04 T T

\\\\\\\\ . j AIIovaQQ iozl kir/e;king

\\\\\\\\\\\\\\\\\\\\\
cntr
B Ry

\\\\\\\\\\\\\\\\\

1 Rk

000} | from quantum corrections
o Bkt or unknown dynamics of the
falowed) UV completion of the model

~0.02 = Bostr

(disallowed)

-0.04 . . :
-34 -33 -32 -31 -30 -29 -28 -27 -26

A, [TeV~2]

2 Y
X%M ~ 46 X allowed region — 10

*orms,, 1ok = 0-80, Ry"™ >~ 0.83, R2Y ~ 0.88,

: 4
]O/ff//? R(D™) ~1.24 x R(D™)gn, @ ~ 3.8 x 107°GeV ™~
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Summary & Outlook

2 Another discrepancy at b — ¢ charged current [LHCb "17]

R, — BR(B. — J/¢ tv)
T = BR(B. — J/v¢ uv)

— (2.5 T 0.97) X R?lﬁb

In the same direction as of R(D(*))

. considered operators can also explain

2 SU(2)r triplet type operators are also explored [1712:01593]
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Summary & Outlook

M Several hints of lepton non universality are observed
by various experimental groups

M In terms of effective operators we show a possible explanation
to all the anomalies together

2> The model has only two new parameters
2 It predicts some interesting signatures in the context of B decays such
as B, —» 11, B— K" ur

M Opens up way to construct UV complete theory

[ Fluctuation? Wait for more data to be accumulated!
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