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https://arxiv.org/abs/2304.07330

LHCDb Experiment

« LHCDb is single-arm forward
spectrometer

« B hadrons typically decay after
traveling ~ 1 [cm], vertex measured
by VELO
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« Large fraction of B hadrons are upgrade
produced in forward direction in
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https://iopscience.iop.org/article/10.1088/1748-0221/19/05/P05065
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https://iopscience.iop.org/article/10.1088/1126-6708/2009/01/019

JHEP 012000019 Charm Loop or New Physics?
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https://iopscience.iop.org/article/10.1088/1126-6708/2009/01/019

JHEP09(2024)026 Analysis Strategy

. PP collision data RUN | and RUN II, 8.4[ fb~'] luminosity

« LHCDb data is fitted with a model combines local and non-local amplitudes in

0.1 < g < 18[GeV?/ct

[ « All vector Resonances coupling to muons (1-particle)

. 2-particle DD, 7~
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« Angular Observables

Non-local l

« Non-locals impact the rare mode regions
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https://link.springer.com/article/10.1007/JHEP09(2024)026

JHEP09(2024)026 Analysis Strateqgy
dPT(B® - Kt u*tu) 9 D,

— — Jl(q )][i(COSQZ, COSQK? ¢ 5

dg?dQdm?, 32n 4

- J(92) + Angular Coefficient + 0.796 < my g,y < 0.996[GeV/c?] [ P-Wave line shape: RBW

- P-wave and S-wave amplitude contributions - S-Wave line shape:LASS
PhysRevD.109.052009

« Local and non-local form factors:

« Local FF:

« P-wave->LCSR + LQCD Asatrian, Greub, Virto [JHEP 04 (2020)
012]

- S-wave->Data Driven method (S-wave amplitude treated as
nuance parameter),
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https://link.springer.com/article/10.1007/JHEP04(2020)012
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https://link.springer.com/article/10.1007/JHEP09(2024)026

sHePoaeozay2se Non-Liocals, Dispersion Model
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correction Contrlbutlon
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https://link.springer.com/article/10.1007/JHEP04(2020)012
https://link.springer.com/article/10.1007/JHEP04(2020)012
https://link.springer.com/article/10.1007/JHEP04(2020)012
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Total PDF in AnalYSiS Sty ateg Y JHEP09(2024)026

q2 regions(i) Diff decay rate Acceptance Resolution

ol Q. q%) = [, [(C(Q, ¢°) X €(Q,67) @ R'(gH)] + (1 = f1;, )P (2, 4°)
. Signal Signal fr \_—\_/-——J bkg
Signal candidate selection @;ig(Q, qz)
Signal Shape in Mg, mass is integrated out

Signal decay rate is modelled in 4-D
- Background
Combinatorial

Resonant (e.g. J/yw prompt combined with random K*7z ™)

Fully combinatorial (Fully random K+JZ'_M+,M—)

e Unbinned maximum likelihood fit in 4-D (150 par)

Acceptance . . (ST Sl T (fn
_ ategory q” region | GeV“/c ignal fraction (fgi, ;
Resolution Low-¢° [0.10, 3.24] 0.9196 & 0.0088
Form Factors, JHEP 09, 133 (2022) Fully combinatorial mid-¢*>  [3.24,8.20] U [10.6,11.56]  0.8045 £ 0.0093
_ Resonant mid-¢? [8.20, 10.6] 0.9934 4+ 0.0002
Wilson Coeft Fully combinatorial high-¢*> [11.56,12.40] U [14.40, 18.00] 0.8656 + 0.0088
1P. 2P parameters Resonant high-¢? [12.40, 14.40] 0.9862 + 0.0010

. Systematic uncertainty dominated -> B(B° — K VJ/y),
Phys. Rev. D 90 (2014). 112009
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https://link.springer.com/article/10.1007/JHEP09(2022)133
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.90.112009
https://link.springer.com/article/10.1007/JHEP09(2024)026
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https://link.springer.com/article/10.1007/JHEP09(2024)026

« Impact from nonlocal

contributions on WCs (per

Results

helicity )
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non-local contributions:

- Data prefers larger
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Results

LHCb 8.4 fb~!
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Wilson Coefficient results

: Co 3.56 £0.28 = 0.18

P Clo —4.02+0.18 £0.16
: Cy  0.284+0.41+0.12
: C;p  —0.09+0.21 £0.06

Using Likelihood profile method
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https://link.springer.com/article/10.1007/JHEP09(2024)026

Results

JHEP09(2024)026
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Wilson Coefficient results
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Summary

- Rare decays are promising probe to search for NP

- b — slTl™ global fit, shows ~ 46 from SM

« Model independent/dependent measurements of various observables in

BY — K™%~ show tension wrt SM (Br fr, Angular Observables )

- Latest unbinned results -> € still shifted from SM expectation:

- Non-Local contributions are more important than SM expected

NP __
.%9 —

— 0.71 £0.33 corresponding to 2.1¢ deviation from %gM =4.27

« First direct measurement of €3 = (—1.0 £2.6 £ 1.0) X 107

- Competitive sensitivity to direct measurements, Belle, Oct 2021

« Run Il LHCb data will help JHEP09(2024)026
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https://inspirehep.net/files/99111f36a43aa499c3a86026eb0b7987
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