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Introduction

Standard Model of Elementary Particles

SM — when it works, it works! When it

doesn't, it doesn't... T )
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b— slti~

Many measurements of b— s“**

processes

In some cases, persistent deviations between theory and experiment

eg BO—- KO +

angular observables, arXiv:2512.18053
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Seen in both CMS and LHCb
Global fits give ~ 4 tension with SM
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Previous analyses of B(Os) — K*OK*0

For B — K 9K © values of £ ~ 0:7, conforms to factorised QCD
expectation .

For BY — K %K ©, values of £ ~ 0:25, weird!

Lower than expected, and due to the U-spin symmetry we would
expect fDD R~ fD[

Lower than expected fi has been seen in other charmless B — VV
decays (B?— , B — 9K 9 and B?D)—> K 9), whereas some
(B°—» * ,B*— 0% B*— 1 *and B*— 9K *) follow QCD
expectation closely

General pattern seems to be:

Tree-level b — u follow expectations, large fi
Mixture of tree- and loop-level and/or b — s do not
Dubbed the “polarisation puzzle”
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Theory-optimised observable, L, o o

Theory predictions for fully hadronic final states are difficult

arXiv:2506.12478, Biswas et al. proposed the following ratio
observable to minimise theory uncertainties
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where § ~ 1:014 accounts for different masses and lifetimes of the B
mesons

Most recent predictions are

I . 7:47. I . 5:70
Ly ogo= 18:34™ g g3 Logo= 26:08"3:75 J

with different predictions owing to different form-factor treatments
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https://inspirehep.net/literature/2935083

B, — KK at LHCb

Both B?D) — K °K 9 decays have been studied before with LHCb pp
Run 1 (2011-2012) dataset

Afterwards, L o5 o was proposed and the experimental value was
found to be L, o7 o = 4:43 £0:92, 2:3 /4:4 difference with respect
to the theory predictions
Updated measurement with full pp Run 1 + Run 2 (2015-2018)
datasets
Aside from roughly x4 increase in statistics, several innovations:
Dedicated normalisation modes to improve precision of
B(B?D)% K °K 9)
Improved selection (background rejection)

Different amplitude analysis formalism and efficiency parameterisation
Better parameterisation of scalar m(K ) component
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Systematic uncertainties

Source B(B® - K °K 0) B(B® s K °K 9) % Ly o5 o
x10 8 x10 7 x10 3
Tail parameters 0.460 0.683 0.692 0.161
Signal model 0.763 0.829 1.982 0.206
Background model 3.357 0.214 4.836 0.367
Barrier factors 0.441 0.571 1.176 0.097
BDT 0.045 0.054 0.161 0.010
PID weights 0.529 0.018 0.639 0.170
Kinematic weights 1.131 0.609 2.262 0.266
Trigger correction 0.087 0.442 0.376 0.024
Total combined syst. 3.719 1.448 5.905 0.559
Amplitude syst. 2.069 1.065 4.843 0.211
Total syst. 4.255 1.797 7.000 0.474
Total stat. 2.925 2.468 3.656 0.553

BY is statistically dominated
BY is systematically dominated

e 0 0
Seems counter-intuitive as N5 > NY

Systematics estimated from data

Less data and poorer S/B for BP results in larger systematics
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Branching fractions

Use yields from four-body fits, efficiencies from signal MC (for
B%, — K 9K O this is VV component only MC) and fop fractions from

amplitude analysis
Present the branching fractions with purely static amplitudes to ensure clear

comparison with theory calculations,

B(B?D)—> K °K 9) calculated with ratio to B?D)—> Dy * decays,

B(B°— K °K 9)/B(B?— K °K 9) just single ratio

B(B?— K °K °) = (0:000 + 0:025 (stat) £ 0:019 (syst) £ 0:036 (0000)) x 10 >
B(B°— K °K %) = (0:00 + 0:30 (stat)+ 0:43 (syst)+ 0:16 (0000)) x 10 7;
B(B®— K OK o)

(B° : : : : :
Compare with PDG:

0 0 0 5 0 00 7
B(Bf - K"K ~)=(1.11+0.27) x 10 ~, B(B"— K "K ") =(8.3+£24) x 10 ,
B(B°— K °K °)
B(B%— K °K ©)

= 0.075 £ 0.028
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B(BY— K 0K 0) £7°#0 %5 °
O OEO:gB<Bb_>K OR 0) fEO!D 0] o

Multiply relative branching fraction by ratio of fi values
G is a phase-space factor,

Ly oy o = 4:92 = 0:55 (stat) = 0:48 (syst) £ 0:02 (extn) % 0:10 (fi/fy) |

Previous value:

Ly o7 o = 4:43 4 0:74 (stat) & 0:55 (syst)

Very good agreement with previous results, uncertainty has decreased

Latest SM predictions: L, , = 18:347 /5] and

L7 o5 o = 26:087573

Tensions remain the same to 1 d.p., 2:3 or 4:4
M.D. Monk
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