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Introduction: b - s FCNC as a NP probe
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The story before 2012
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The story before 2012
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Leptonic decay
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Semileptonic decay: Branching fractions
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Semileptonic decay:

Branching fractions
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Semileptonic decay: Angular distribution
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Semileptonic decay: Lepton Universality

old Before Dec. 2022
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Semileptonic decay: Lepton Universality

The R(K) anomaly fades away ! ?
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Theoretical description of NP
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Fit input 1: Theoretical side

Taking B - K*¢*¢~ as an illustration
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Fit input 2: Experimental side

1. B, g — &L Branching fraction
9 B3 VIt Branching fraction, angular observables, RK, Q4, Q5
3. B— P{te Branching fraction, angular observables, RK*, Q4, Q5
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The existed fits before Xmas 2022
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A test: a comparison based on old data

Params ST ST S-IIr SIV'  ACDMN[20] AS[21] HMMN[22] GGJLCS [23]
XCin 11414 127.47 106.35 108.17 260.66 179.1 96.88
AC; -0.00610917 —0.001+3:9181 0.00110 015 - 0.00*90% - 0,060 =
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[ ]

ACe —0.6467081 _056010 _05uzt080 o cigrams | osrem| - Results are consistent with other groups
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ACH —0.858"0%4g —1.027153:3 —1.0741535 —0.90625356 —1.08%6:7 0821635 —1.14357  —1.07153% u

. P . P . 264 P P ) 27 - [ ]
ACYE 054539538 0.105+33% NONSOEERIEN 0.30113208 016133 -0.10*3%Y 0.05302 | 0.327321 NP malnly appears via AC, , with
ACt, 048503 | 04rrifioe FOSMBEIE 06165018 0.15%01] —o14%0H 02138% o213l scenario dependence.

ACE 00017338 0.022¢30% JOOTERSHN 00121302 - - 0ot% - * |n some scenarios, NP can be contained

ACY 0.02870383 0.04672133 FOIOSAESSEAN 0.072101%% —0.181020 —0.33+023 —0.031213 | —0.2670:14

Ac¥ 002513031 —0.0070:014 NOIO26ETEN 0.012+0.328 - - —0.0133% 2 in AC{LO
ACE 0.00813018  0.011+0919 N@I004ERTIEN 0.00313.913 - - —0.0410.02 -

ACE —0.00510038 —0.00713:088 —0.00610 038 —0.007+3-033 - - -0.0413%2 - , Electron-type WCs are with Iarge

" +0.713 +0.793 +1.17 =+1.90 . .

AC§ - ACY  -0.11879713 0.07910733 - -0.241117 —6.50%1 59 - uncertainties.
A - ACY —0.14413878 —0.2501050¢ - - 1.4033 -

AC, - Acl, [HESEEEEEN 0.30870.553 - -0247378  ~0 =

ACY - ACH  |[BSSEREN 0.3470853 - - ~0 -

ACS - ACk R 151614450 - = —0.a87 04 z

ACYE - Acy BN 1.5151-400 - - -0.3613:30 -

ACS - ACh  —2.277T8 713 —2.51813008 - - —0.9810:21 -

ACE - ACE  —2.271518803 —2.518%317 - - -0.9513.28 -
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Our fit after Xmas 2022

Params  S-I S-II S-III SIV. . ST SIr S-IP SIV'  ACDMN[20] AS[21]] HMMN[22] GGJLCS [23]
X3in 127091 113211 108027  109.741 114.14 127.47 106.35 108.17 260.66 179.1 96.88
AC; —0.00510:008 _0,00172:0!4 EENIEE - —0.00610917 —0.0012:012 HENINENE : 0001 0% < 0.06500 -
AC; 00273013 0.05430031  0.052001 - 0.019*G030  0.0547503%  0.0537( 557 - +0.00* 003 - 0013001 -
ACy —0.8743357 —0.563035 —0.566.517) —0.688%0303 —0.646%0%]7 —0.56070501 054270310 —0.649%03% - - 0803530 G
ACy 00233535 00441153 00425551 0.5 0.019015 006351308 00455181 0.001175% - - 030535 =
ACy —0.815%138 —1.039157181 —1.0471 508 —0.891%0768 —0.85810443 —1.0270 713 —1.0742073 —0.90610 708 —1.08017 —0.827073 1143015 —1.07103
ACY 049670081 017610301 014010050 0.3091033%  0.545%0808 0.19510%8 0.13970%78 0.301%0363  0.16%03 010703 0.05%03  0.32793
ACY, (021255018 047750360 0512504 0S75X0I8 04851045 0.4771013¢ NOSSEGRERS 06161018 0157013 +0.14%038 021303 0213014
ACfy —0.00210013 0.04370147  0.04770108  0.06970157  0.02870363 0.04670198 0.05470188 00727018 —0.18*03 —0.33103 —0.037(1] -0.267014
ACE —0.02270018 037010020 NN —0.01010.992 _0.001709% 0.0227201° EEENENENEN 0.012+0012 - - (011 g -
ACY 001013508 040170010  —0.10303  0.01310008  0.02530021 —0.0071301F 0.02610018 0.012700% - - 0014058 -
ACH 001370010 0.01313023  0.50007  0.00113008  0.008%0018 0.011%0010 0.004X5(73  0.003*5073 - - 004303 -
ACE 001743512 —0.01010078  —0.%5507  —0.007%5065  —0.00510:038 —0.007*5:08% —0.006%5558 —0.007+5:033 - - 0047032 :
AC§ - AcS |[SUBISEEER —0.31910307 - ACY  —0.118%971% 0.07910793 - -0.24+111 _6.50% 150 .
ACy - ACY 005130007 0.12670339 - ACY  —0.14413878 —0.250%0 30 - - 1.40*3:30 -
ACs, - ACl, [0684TGT 08347073 - ACl, 022130718 0.308%0853 - —-024%78  ~0 -
ACH, - ACly | 013410081 0.133%3.488 - ACY; 053570310 0.34710353 - - ~0 -
ACS i Act I 1.071+536 5 AcY DR 1.516144% 2 = - aREle =
ACE - Ace 63T0aE 1.072137% - ACY 17004383 1.51575303 - - —0.3610:20 -
ACs - ACH  S2BBTEG —3.1961 1308 - ACh  —2.2TTHETIS —2.51873008 - - —098%0% -
ACE - ACE 2687033 320373570 . Ack 22151858 2518310 - - —0.95%93) -

In most scenarios, AC5' comes

closer to SM, but still deviateds
by 30.

Errors in electron-type WCs
decreased, hence enhance the
deviation from SM.
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New Results

ct — ¢!, correlation in different scenarios
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Summary

 Lepton flavor non-universalities R, and R+ fade awaly.

 Deviations from SM in branching fractions and angular
distribution observables haven't been exculded.

* Implications from the updated fits with a consideration of the
faded Ry & Ry~ :
* Wilson coefficients differ slightly in different hypothesis;
- In all the 4 scenarios, C; still deviates SM by more than 50;
» In scenario Il & IV, C;, deviates SM by more than 3o;
* The deviations of (5, are hypothesis dependent;

» Errors decreases in electron-type scalar operator nge, indicating
a NP opportunity.
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