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= BY decays via b — s flavour changing neutral current (FCNC)

B High sensitivity to New Physics due to high suppression in SM

® Angular analysis gives access to optimized observables [JHEP01(2013)048]
® Less dependent on hadronic form factors than B measurements
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https://link.springer.com/article/10.1007/JHEP01(2013)048

el Results of previous analysis: Run 1 4+ 2016
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B Run14-2016 result published in 2020
B Global tension increased: 3.00 (Run 1) — 3.3¢0 (Run 1+ 2016)
B This work: Improve analysis and include full Run2 dataset

® Integrated luminosities of 3.0 fb~! (Runl) + 1.6 fb~! (2016)
1.7 fb~! (2017) + 2.1 fb~! (2018)
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.011802

b Angular Analysis

LHC

Angular description of the decay

¢* = (inv. dimuon mass)?

Mg, = inv. Km mass

Decay fully described by three angles Q = (6;,0x,¢) + ¢* and mx,

[m g~ dependence| now directly included into PDF as Breit-Wigners

Previously: m g, shape fitted integrated over decay angles

- - = (Si £ A)fi(61, 0k, 0)| [BWp (mucr) |

d(T +T)/dg? dS} dg? dmgr  *"
+ ) (i A) fi(01, 0xc, &) [BWs (mucr) |2
i€S

+ > (Si A)fi(0r, 0, &) g(BWes (i) BWg (micer)) |
i€S/P

Si/A; are CP-symmetries/asymmetries of angular observables
Observables measured integrated over bins of ¢2
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Angular Analysis | 5D acceptance

5D Acceptance correction

Angles, ¢® and my, distorted by reconstruction and selection

Parameterize acceptance effect using 5D Legendre polynomials

€= Y CrimnoP(cos(6)), k) P(cos(0x), 1) P(¢,m)P(q, n) P(micr,0)
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Ckimno Calculated with method of moments using LHCb simulation
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LHCb Angular Analysis | 5D maximum likelihood fit
\ }

5D maximum likelihood fit

® 5D maximum likelihood fit performed to extract angular observables
® Signal and background separated by fit to m g,

B Separation between Spin-1 and Spin-0 contribution through m g,
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LHCb Angular Analysis | Improvements to analysis strategy

Improvements to analysis strategy

Event selection

Selection retuned to improve signal efficiency / background rejection

CP-asymmetries

Simultaneously extract angular CP-symmetries and asymmetries

Preserve the correlations between them

S-wave observables and B

Extracting angular observables of Spin-0 m g, contributions

Perform model independent measurement of B
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Angular Analysis | Expected sensitivity to P5’

Expected sensitivity to P}

LHCh

® Adding LHCb data from 2017/2018 roughly doubles the dataset
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B Assuming the same central values from [PRL 125 (2020) 011802]
B Expected sensitivities using the full Run 1 4+ Run 2 dataset
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Conclusions
LHCh

Conclusions

® Binned angular analysis of B® — K*%; "~ important test of the SM

B Previous analysis showed intriguing tensions with SM predictions

B Many improvements compared to previous analysis [PRL 125 (2020) 011802]
® Added full Run 2 LHCb dataset
® Retuned event selection to improve performance
® Fit angular CP-asymmetries including Acp
= Will additionally publish Spin-0 observables and branching fraction

Stay tuned for an update very soon!
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Angular coefficients I! and corresponding f,(ﬁ)

i fi

s FOA[P + ALP + |AF? + |ALP) < [BWpP  sin® 6

le  (|AE? +|AF?) x [BWe|? cos?

25 J(ALP + AL + [ARP + [ATP?) x [BWp[>  sin® 0y cos 20,

2c (—|A§]? - \AHV ) % |[BWpl|? cos? ¢ cos 20,

3 (AP - \ + A2 - \AR 2) x |[BWp|?  sin® 0k sin’ 0, cos 2¢
4 \/7 Re ALAL" + AHA ] x [BWp|? sin 20 sin 20, cos ¢
5 V2Re [ALAL* - ARAR‘] x |BWp|* sin 20 sin 0 cos ¢
6s 2Re [ALAL' Aﬁ"AR*} x [BWp|? sin? O cos By

6c 0 cos? B¢ cos Oy

7 V2Im [ALAL” ARAR*] |BWp|? sin 20 sin 6 sin ¢
8 /L Re[AfAL + ARAT] x |BWpP? Sin 20 sin 20, sin 6
9 Im [A‘I‘“AL* + ARAR"] x [BWp|? sin? O sin? 0 sin 2¢
10 3(|A417 + |AF ) = |BWs|? 1

11 V3 Re[(ALAf* + ABAF™) x BWsBW;] cos b

12— 1AL + |ABP) x |BWs[2 cos 20,

13 —V3 RP[ ALAL* ARAR‘) X BWSBWH cos O cos 26,

14 /5 Re[(ALAP + AL AT x BWSBWE]  sinficsin 20 cos 6
15 2\/§ Re AéAL* ARAR') X BWSEW;} sin O sin 0 cos ¢
16 2,/3 Im[(ALAF" — ABAT') x BWsBWE]  sinyc sinfsin 6
17 \/g Im[(AfAL + AgAf*) x BWsBW3] sin O sin 20; sin ¢

Carus (Universitat Heidelbe March 27, 20: lar analysis of BY




Backup

Global fits
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