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Introduction
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LHCb anomalies

A consistent deviation pattern with the SM predictions in b — s measurements with

muons in the final state:
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- deviations with the SM predictions between ~ 2 and 3.5 o
- general trend: EXP < SM in low ¢°
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- deviations with the SM predictions between ~ 2 and 3.5 o
- general trend: EXP < SM in low ¢°
- ... but the branching ratios have very large theory uncertainties!
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Tension in the angular observables

PL(B® — K*°1 " 1u7): Long standing tension since 2013
2020 LHCb update with 4.7 fb~1: ~ 2.9¢ local tension
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By construction cleaner than branching ratios
Still residual uncertainties from non-local effects

Phys. Rev. Lett. 125, 011802 (2020)
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Tension in the angular observables

PL(B® — K*°1 " 1u7): Long standing tension since 2013
2020 LHCb update with 4.7 fb~1: ~ 2.9¢ local tension
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First measurement of BT — K* "t pu~

By construction cleaner than branching ratios
Still residual uncertainties from non-local effects

Phys. Rev. Lett. 125, 011802 (2020)

angular observables

using the full Run 1 and Run 2 dataset (9 fb—1):
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Phys. Rev. Lett. 126, 161802 (2021)

The results confirm the global tension with respect to the SM! N’\C‘l
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Lepton flavour universality tests

Lepton flavour universality in B® — K*°¢"¢~

Rk+ = BR(B® — K*Outu~)/BR(B® — K*Cete™)
@ LHCb measurement from April 2017 using 3 fb—1
@ Two g2 regions: [0.045-1.1] and [1.1-6.0] GeV? Y

RZPPL — 0.66+0 1L (stat) + 0.03(syst)

LHCb

R,e()ip’binQ = 0.697% 1% (stat) & 0.05(syst)
@ 2.2-2.50 tension in each bin
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Lepton flavour universality tests

Lepton flavour universality in B® — K*°¢"¢~
Rk+ = BR(B® — K*Outu~)/BR(B® — K*Cete™)
@ LHCb measurement from April 2017 using 3 fb—1
@ Two g2 regions: [0.045-1.1] and [1.1-6.0] GeV?

RZPPL — 0.66+0 1L (stat) + 0.03(syst)

R,e()ip’binQ = 0.697% 1% (stat) & 0.05(syst)
@ 2.2-2.50 tension in each bin

Lepton flavour universality in BT — K™/T/~
Rk = BR(BT — KTutpu=)/BR(BT — KTeTe™)
@ Theoretical description similar to B — K*u™ ™, but
different since K is scalar

@ SM prediction very accurate: REM = 1.0006 + 0.0004
@ Latest update: March 2021 using 9 fb~1
0.042 0.013
R = 0.8467 4 055 (stat) T§ 073 (syst)

@ 3.10 tension in the [1.1-6] GeV? bin
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Theoretical framework

Theoretical framework: Effective Hamiltonian

separation between low and high energies using Operator Product Expansion
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In the SM: Gz = —0.29 Co = 4.20 Cio = —4.15
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Theoretical framework

Theoretical framework: Effective Hamiltonian
separation between low and high energies using Operator Product Expansion

4GF * i /
Moo == VoVi (3 (GO + 01

4-quark electromagnetic chromomagnetic semileptonic
operators dipole operator dipole operator operators
b s
Ol- 8 OU.l()
O~ Og b s
b S b s
: ;e: o+
q q Y g9 £
01,2 (5T, c)(EMb) O7 < (30" PR)F],  Og ox (50" T?PR)G;, O o (5v*bL)(Lyut)
O3,4 o< (8T 1.b) >4 (aTq) Ofy o (57" by ) (EvuysL)
In the SM: G = —0.29 Cg = 4.20 Cio = —4.15
New physics:
@ Corrections to the Wilson coefficients: C; — CI.SM + 5CI.NP
@ Additional operators: Chirally flipped (O7), (pseudo)scalar (Os and Op), - - N’\C‘l
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Issue of the hadronic power corrections

Effective Hamiltonian has two parts: Herr = H22Y + HEL
ol _ Yy ("o
Hest 2z V[thS[i:LXQ:,IO G o ]

(R*| M35 |B): B — K* form factors V, Ag 1.2, T1,2.3

Transversity amplitudes:

v(a?) 2m

AiR:NL {( F )W+T: 71(472)}
2 m

AR~y {( T ) —2T) 2 Tz<a2>}
mg — myex q

Ag R = mo{(co F o) [ IM @) + (- VA2(6P)]
+2m,Cy (- T2(a®) + (- - T3] }
As = Ns(Cs — C£)Ao(a®)
(cF=¢+cl)
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Issue of the hadronic power corrections

Effective Hamiltonian has two parts:

4G

sl _ F * () o)

Heff**jﬁ"zb‘/ts[ > g9
i=7,9,10

(R*| M35 |B): B — K* form factors V, Ag 1.2, T1,2.3

Transversity amplitudes:

12
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power corrections

— unknown

Recent progress show that these corrections should be
very small (2011.09813)
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Issue of the hadronic power corrections
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Issue of the hadronic power corrections

Effective Hamiltonian has two parts:

4G

sl _ F * () o)
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power corrections

— unknown

Recent progress show that these corrections should be
very small (2011.09813)

Significance of the anomalies depends on the assumptions on the power corrections
This does not affect Rk and Rg=

— Separate Ri and R+ from the less clean observables
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Global fits
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Global fits
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How to make sense of data?

Many observables — Global fits

NP manifests itself in shifts of individual coefficients with respect to SM values:

Ci(p) = G () +6G

— Scans over the values of 6C;
— Calculation of flavour observables

Theoretical uncertainties and correlations
@ variation of the “standard” input parameters: masses, scales, CKM, ...
@ decay constants taken from the latest lattice results

e B — K(*) and B; — ¢ form factors are obtained from the lattice+LCSR combinations,
including all the correlations

@ Parameterisation of uncertainties from power corrections:

q?

A = A |1 i —
K k( + ak exp(igx) + 6 a2

by exp(i9k))

|ak| between 10 to 60%, by ~ 2.5ax

= Computation of a (theory + exp) correlation matrix

Nazila Mahmoudi Corfu - 31 Aug. 2021 7/ 19
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Global fits

Global fits of the observables obtained by minimisation of
X2 _ (O’th _ 6exp) . ():th + ):exp)—l . (O"th _ O’exp)
(Zen + Zexp) "t is the inverse covariance matrix.

173 observables relevant for leptonic and semileptonic decays:

o BR(B = Xsv) @ Rkx in 2 low g2 bins
o BR(B — X4v) ® BR(B — K%u"u")
° BR(B N K*'Y) ° BR(B — K+,LL+,U,_)
° AO(B_> K*,Y) o BR(BH K*e*e*)
@ BRO(B — Xoutp™) ® B Kouiums BR. Fu Arg. Sa. S
. Ss, 57, Sg, So
e BR"&N(B — X;utpu) in 8 low g2 and 4 high g2 bins
@ BRIW(B — X;ete™) o BT — K**utu=: BR, Fi, Arg, Ss3,
high o Sa, Ss, 57, Sg, So
° BR™"(B H+Xie e”) in 5 low g2 and 2 high g2 bins
® BR(B; — “+“,) ® By — dutu—: BR, Fi, S3, Sa, S7
@ BR(Bs = efe™) in 3 low g2 and 2 high g2 bins
Lo
° BR(.Bd —pp 2) . @ Ap = Aptp~: BR, Af—‘B' AIII'B' AI;:%’
@ Ry in the low g bin F, in the high ¢2 bin
Computations performed using Superlso public program N’xc‘l
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Single operator fits

Comparison of one-operator NP fits:

Only Ry(s), Bsg — n'hu
(x3y = 28.19)

‘ b.f. value ‘ X2 | Pullsm
ye —1.00 £6.00 | 28.1 0.20
6CE 0.80+021 | 11.2 | 4.1c
oCY —0.77+£0.21 11.9 4.00

6Cio | 0434024 | 246 | 190
5C | —0.78+£020 | 95| 430
5Ct | 0644015 | 73| 460
5CfL | 041+011 | 103 | 420
5Ct | —03840.09 | 7.1 | 460

7

Clean observables

5CﬁL basis corresponds to §C¢ = 75Cf°.

Nazila Mahmoudi Corfu - 31 Aug. 2021
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Single operator fits

Comparison of one-operator NP fits:

Only Ry, Bea — 't Al observables except Ry(.). Be.a — 1 jt
(x3y = 28.19) (x3y = 200.1)
‘ b.f. value ‘ X2 | Pullsm ‘ b.f. value ‘ X2in | Pullsm
6Co —1.00£6.00 | 28.1 0.20 §Co —1.01+£0.13 | 158.2 6.50
6Cs 0.80+£0.21 | 11.2 4.10 6Cs 0.70+0.60 | 198.8 l.1lo
oCY —0.77+£0.21 11.9 4.00 oCY —1.03+£0.13 | 156.0 6.60
6Cro 0.43+£0.24 | 246 1.90 6Cio 0.344+0.23 | 197.7 1.50
5C% | —078+020 | 95| 430 5CS% | —0.50+0.50 | 199.0 | 1.00
6Cloy 0.64 +0.15 7.3 4.60 5Cly 0.414+0.23 | 196.5 1.90
5CfL | 041011 | 103 | 420 5CfL | 033+£029 | 1989 | 1.1o
§CH. | —038+£000 | 7.1 | 460 5Cl | —0.75+0.13 | 167.9 | 5.70

7

Clean observables

5CﬁL basis corresponds to §C¢ = 75Cf°.

Nazila Mahmoudi Corfu - 31 Aug. 2021
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Single operator fits

Comparison of one-operator NP fits:

Only R, (s), Bs,g = 1t All observables except R, (u); Bs,.a = p* All observables
(x3y = 28.19) (@ = 200.1) (x3y = 225.8)
‘ b.f. value ‘ X2 | Pullsm ‘ b.f. value ‘ X2in | Pullsm ‘ b.f. value ‘ XZin | Pullsm
6Co —1.00£6.00 | 28.1 0.20 §Co —1.01+£0.13 | 158.2 6.50 §Co —0.99+0.13 | 186.2 6.30
0Cs 0.80£0.21 | 11.2 4.10 0Cs 0.70£0.60 | 198.8 l1.1lo 6Cs 0.79+£0.20 | 207.7 4.30
oCY —0.77+0.21 11.9 4.00 oCY —1.03+£0.13 | 156.0 6.60 acy —0.95+0.12 | 168.6 7.60
6Cro 0.43+£0.24 | 246 1.90 6Cio 0.34+£0.23 | 197.7 1.50 6Cio 0.324+0.18 | 222.3 1.90
5C8 | —0.78+020 | 95 | 430 5C8 | —0.50+£0.50 | 199.0 | 1.00 5C8 | —0.74+0.18 | 206.3 | 440
5Ct | 0644015 | 73| 460 5Ct | 0414023 | 1965 | 1.90 5Ct | 0554013 | 205.2 | 450
5Ce, | 041+£011 | 103 | 420 5Ce. | 033+£029 | 1989 | 1.1c 5Ce, | 040+0.10 | 206.9 | 430
6C, | —0.38+£0.09 | 71| 460 6Cl, | —0.75+0.13 | 1679 | 5.70 6Cl | —0.494+0.08 | 180.5 | 6.70
1 1 {
Clean observables Dependent on the assumptions on the non-factorisable

power corrections

5CﬁL basis corresponds to §C¢ = 75Cf°.

@ Compatible NP scenarios between different sets

@ Hierarchy of the preferred NP scenarios have remained the same with updated data
(C& followed by C} )

@ Significance increased by more than 20 in the preferred scenarios compared to 2019

Nazila Mahmoudi Corfu - 31 Aug. 2021
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and Bs g — p

Clean observables within 1o of experimental central value:

. 15
NN

0.0

Colored regions: 1o range (th + exp
uncertainties added in quadrature)
with the experimental central value.

sck

254

—5.04

Re([1.1,6])
mm Rye([1.1,6])
B Ry ([0.045,1.11)

BR(Bs—H)

—754

-10.0 4

e

Red (blue) solid line: central value of the experimental measurements of Rk and Ry«
diamond: best fit point of the fit to only R, (.

Green cross: best fit value when fitting to R, (.) and BR(B; 4 — wrpT).
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Two operator fits

Two operator fits to NP to all observables (with the assumption of 10% power corrections):
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Colored bands (black contours): 68 and 95% CL regions considering 2021 (2019) data,
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More complete analyses

In a New Physics model:

@ new vector bosons: C7, Gy, Cio
@ new fermions: C7, Cg, Co, Cio
@ extended Higgs sector/new scalars: Cs, Cp

e.g. in the MSSM, 2HDM, ...: C7, C87 Cg7 C107 C5, Cp

Considering only one or two Wilson coefficients may not give the full picture!

Nazila Mahmoudi Corfu - 31 Aug. 2021 12 / 19
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More complete analyses

In a New Physics model:

@ new vector bosons: C7, Gy, Cio
@ new fermions: C7, Cg, Co, Cio
@ extended Higgs sector/new scalars: Cs, Cp

e.g. in the MSSM, 2HDM, ...: C7, C87 Cg7 C107 C5, Cp

Considering only one or two Wilson coefficients may not give the full picture!

A generic set of Wilson coefficients:

complex Gz, Gg, C§, Cio, CE, C5 + primed coefficients
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More complete analyses

In a New Physics model:

@ new vector bosons: C7, Gy, Cio
@ new fermions: C7, Cg, Co, Cio
@ extended Higgs sector/new scalars: Cs, Cp

e.g. in the MSSM, 2HDM, ...: C7, C87 Cg7 C107 C5, Cp

Considering only one or two Wilson coefficients may not give the full picture!

A generic set of Wilson coefficients:
complex Gz, Gg, C§, Cio, CE, C5 + primed coefficients

The available observables are mainly insensitive to the imaginary parts, one can limit the
set to

real G, Gg, C§, Cfy, C&, Ch + primed coefficients
corresponding to 20 degrees of freedom.

Considering the most general NP description, look-elsewhere effect is avoided!
M:(f‘l
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Full fit - results

Set: real G, Gs, C§, Cly, CE, CE + primed coefficients, 20 degrees of freedom

@ No real improvement in the fits when going beyond the C}' case

All observables with x2,; = 225.8
XZin = 151.6;  Pullgy = 5.5(5.6)0
(SC7 (SCS
0.05+0.03 —0.70 £ 0.40
5G e
—0.01 £0.02 0.00 £ 0.80
sCcl 5Ce 5ty 6Ciho
—1.16 £0.17 —6.70 = 1.20 0.20 +0.21 degenerate w/ Ci§
yods 5G4 5Cy 5Cig
0.09 + 0.34 1.90 + 1.50 —0.12+£0.20 | degenerate w/ Cgp
a, C, , Ce.
0.04 +0.10 —1.50 +1.50 —0.09 +0.10 —4.10+1.5
[—0.08£0.11] | [-0.20 £ 1.60] | [—0.11 + 0.10] [4.50 £1.5]
c, c, c c
0.15+0.10 —-1.70+1 —0.14+0.11 —4.20+1.2
[0.02+012] | [-0.30 1. 10] [~0.16 £ 0.10] [4.40£1.9]

@ Many parameters are weakly constrained at the moment

@ Effective d.o.f is (19) leading to 5.60 significance
Corfu - 31 Aug. 2021
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Wilks’ test

Pullsy of 1,2,6,10 and 20 dimensional fit:

Set of WC param. | XZin Pullsm Improvement
SM 0 225.8 - -
' 1 168.6 7.60 7.60
cr, ch 2 1675 | 730 1.00
Gz, G, CSo clem) 6 158.0 7.10 2.00
All non-primed WC 10 157.2 6.50 0.10
All WC (incl. primed) | 20 (19) | 151.6 | 5.5(5.6)c 0.2(0.3)0

The “All non-primed WC" includes in addition to the previous row, the scalar and pseudoscalar
Wilson coefficients.

The last row also includes the chirality-flipped counterparts of the Wilson coefficients.

In the last column the significance of improvement of the fit compared to the scenario of the
previous row is given.

The number in parentheses corresponds to the effective degrees of freedom (19). 58 C‘l
[
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Future prospects

for clean observables
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Prospects
[ Je]e]e]

Experimental prospects

Evolution of the tension between the SM and the experimental values

Assuming the best fit values of C§' (left) and C{, (right)

PULL,,
PULL,,

30 30
Lo Lo

red: RV green: REM blue: RO

Upper limit: assuming ultimate systematic uncertainties (1% for ratios & 4% for Bs — ptpu™)

6&56

Nazila Mahmoudi Corfu - 31 Aug. 2021 15 / 19

Lower limit: assuming current systematic uncertainties do not improve



Prospects
0e00

Projections

Predictions of Pullgy for the fit to 6C', §Cly and 6C];

For LHCb upgrade scenarios with 18, 50 and 300 fb~! collected luminosity:

Pullsy with Ry and BR(Bs — utp™) prospects
LHCb lum. || 18 fb~* [ 50fb~" [ 300 fb~*

i 650 | 1470 21.90
8Cly 7.10 16.60 25.10
scl; 7.50 17.7¢0 26.60

For all three scenarios, NP significance will be larger than 60 already with 18 fb~*!
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Prospects
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Projections

With Bs — u™u~ and Ry(x) only
0.6

0.4 68% CL
0.4

95% CL
0.2
0.2

8Cio/C!

68% CL
-0.4

[ os% cu

204 -02 00 02 04 ~04

Current data
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Prospects
[e]e] o]

Projections

With Bs — u™u™ and Ry only

0.6 P 7
A 0.4 68% CL
0.4
P " 95% CL
. 02 ]
5, 02 < 5
< 7 2
S 00— - B
S 7 )
< —-0.2 o
0 68% CL
-04
‘ 95% CL
-0.6
-04 -0.2 0.0 0.2 0.4 -04 -0.2 0.0 0.2 0.4
8Cy i/ CM 6Co /G

Projections for 18 fb™*
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Prospects
[e]e] o]

Projections

With Bs — u™u™ and Ry only

0.6 7 -
2 0.4 68% CL
0.4
A 95% CL
0.2 u
s 02 A Ze
S 00—l - B
S = )
< —0.21% o
68% CL
-04
LQS%CL
-0.6
-04 -0.2 0.0 0.2 0.4 -04 -0.2 0.0 0.2 0.4
6Go ,/ CIM 6Go 1/ CS

Projections for 50 fb™*
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Prospects
[e]e] o]

Projections

With Bs — u™u™ and Ry only

0.6 7 -
2 0.4 68% CL
0.4
e Pis 95% CL
0.2 u
s 02 ?bg
=S 000~ Y R 3
S z )
< —-0.2 <
04 68% CL
e LQS%CL
-0.6
-04 -0.2 0.0 0.2 0.4 -04 -0.2 0.0 0.2 0.4
6Go ,/ CIM 6Go 1/ CS

Projections for 300 fb~!
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Predictions for other ratios

Prospects
[e]e]e] ]

Predictions for various /e ratios
Assuming the central values of the Wilson coefficients remain the same

Predictions assuming 50 fb™* luminosity

Obs.

G

Cs

m
ClO

Cio

m
CL L

Ci

R[1 1,6.0]
R[1 1,6.0]
R[1 160
R[1 1,6.0]
RF[__15 ,19]
R[15 19]
R[15 19]
R[ls 19]
R[15 ,19]
RES 119]
RI11,6.0]

?15 19]
Ry

[0.922,0.932]
[4.791,5.520]
[0.922,0.931]
[0.453,0.543]
[0.998,0.999]
[0.929,0.944]
[0.998,0.998]
[0.929,0.944]
[0.825,0.847]
[0.823,0.847]
[0.862,0.879]
[0.825,0.847]

[0.941,0.944]
[~0.416, —0.358]
[0.914,0.922]
[0.723,0.742]
[0.998,0.998]
[0.988,0.989]
[0.998,0.998]
[0.988,0.989]
[0.815,0.835]
[0.819,0.838]
[0.841,0.858]
[0.815,0.835]

[0.995,0.998]
[0.938,0.939]
[0.832,0.852]
[1.014,1.014]
[0.998,0.998]
[1.009,1.010]
[0.999,0.999]
[1.009,1.010]
[0.828,0.846]
[0.854,0.870]
[0.824,0.843]
[0.826,0.845]

[0.996,0.997]
[0.963,0.970]
[0.858,0.870]
[1.040, 1.048]
[0.998,0.998]
[1.036,1.042]
[0.999,0.999]
[1.036,1.042]
[0.799,0.820]
[0.825,0.844]
[0.795,0.816]
[0.797,0.819]

[0.961,0.964]
[2.822,3.089]
[0.853,0.870]
[0.773,0.801]
[0.998,0.998]
[0.996,0.996]
[0.999,0.999]
[0.996,0.996]
[0.804, 0.825]
[0.820,0.839]
[0.819,0.839]
[0.803,0.824]

[1.006,1.010]
[0.279,0.307]
[1.027,1.032]
[1.298,1.361]
[0.998,0.998]
[1.023,1.028]
[0.998,0.998]
[1.023,1.028]
[1.093,1.107]
[1.098,1.113]
[1.070, 1.080]
[1.093,1.107]
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Conclusion
[ ]

Conclusion

@ The latest LHCb measurements still show persistent tensions with the SM
predictions in b — s/ transitions

o With the updated data the hierarchy of preferred NP scenarios remains the same
with increased significance

o Fit to clean observables and the rest of b — s¢f observables point to compatible
NP scenarios

@ Assuming the central values of the current fits, with already 18 fb~? significances
above 60 can be reached with only clean observables

@ The LHCb upgrade will have enough precision to distinguish between NP scenarios
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Backup
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b — s¢t¢~ transitions: B — K*putp~

Angular distributions K-
The full angular distribution of the decay 7 B \,,,

B® — K*%¢t 0~ (K*® = K~ x") is completely \
described by four independent kinematic variables: " +

g (dilepton invariant mass squared), 0;, Ok«, ¢
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b — s¢t¢~ transitions: B — K*u'ty

Angular distributions K-
The full angular distribution of the decay I B \,,,

B® — K*%¢t 0~ (K*® = K~ x") is completely \
described by four independent kinematic variables: " +

g (dilepton invariant mass squared), 0;, Ok«, ¢

Differential decay distribution:
d‘r 9
dq? dcosydcosfk-dp ~ 32w
J(q27 0@ GK* ) ¢) = Zi J’(qZ) f"(efv GK* ) ¢)
pt angular coefficients J;_g

™ functions of the spin amplitudes Ao, Aj, AL, At, and As
Spin amplitudes: functions of Wilson coefficients and form factors

Main operators: ! P
Oo = (4« 2 (57" b)) (Lyul), Or0 = 47r)2(57 b.)(Lvuvst) % ¥ é ‘

Os = W(Sf‘bR)(U)v Op = W(SFbR)(Z'YSé) ! ne M\C“‘i

J(qzvazveK*ad))
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B — K*pu" ™ observables

Optimised observables: form factor uncertainties cancel at leading order

<P1>b' _ l fbin dqz[J3 + -1_3] <P2>b' 1 fbm dq J65 + J65]
" 2 fbin dq2 [J25 + JZS] " 8 fbm dq [JZS + J25]
1 - 1 _
Pibin = —— [ dg*[Ja+ J. Pl pin = dg?[Js + J
(Pa)b N o q°[Ja + Ja] (Ps)b N Jom q°[Js + Js]
—1 - -1 -
P§ mzif dq?[J7 + J P} in:—/ dq?[Js + J
(Pé)b N Join q°[J7 + J7] (Pg)b N o q°[Js + Js]

with
Moin = \/ = Join 963 [J2s + J2d] [,;, dg?[J2c + Jac]

+ CP violating clean observables and other combinations
U. Egede et al., JHEP 0811 (2008) 032, JHEP 1010 (2010) 056
J. Matias et al., JHEP 1204 (2012) 104
S. Descotes-Genon et al., JHEP 1305 (2013) 137

Or alternatively:

i(s c) + J (s,c) / 54,5,8
5 - ) P4,5,8 = F F
dq2 + dqj L(]- - L)
W. Altmannshofer et al., JHEP 0901 (2009) 019
seefl
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Estimates of hadronic effects

Various methods for hadronic effects

2 A A
. . 2
Senlly [Y(@Va + 10 in O(=—, =) + h(¢?)]
mp EK*
) non- power corrections | region of physical region
‘ factorisable | ¢, torisable | (soft gluon) calculation ‘ of interest ‘

Standard v v X G2 7 GeV? directly

Khodjamirian et al. extrapolation by

2 2
[1006.4945] v X v 9® <1GeV2 | gishersion relation
Bobeth et al. 5 2 extrapolation by
[1707.07305] v v v 9% <0 GeV analyticity

soft-gluon effect is two orders of magnitude smaller than the previous calculation! 'E‘{‘C(L
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The LHCb anomalies

Current picture

.04 - ® Our average
Y B Belle’'l6
- & CMS'17 (BY)
0.5 — % ATLAS'19 (B")
1 ks T ® LHCHh20 (BY)
2° 00 BN [ T T @ LHCb20 (BY)
l = LT | o AS7ZB
| o, | DHMV
—0.5] ‘ 1] T | |
s i — By Hﬂii
)7:—1 o [ — 4
—1.0 -
T T T T T T T
0 2 5 8 10 12 15 18

q? [GeVZ/

LHCb, JHEP 02 (2016) 104; Belle, PRL 118 (2017); ATLAS, ATLAS-CONF-2017-023; CMS, CMS-PAS-BPH-15-008
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