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Keeping weak

Adding spin structure
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Multi-body intereference
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® [hree-body pseudo-
scalar final-state phase
space can be described
with two variables

= Dalitz plot

® Dalitz plots give access
to interfering
amplitudes with rapidly
varying strong phases

= Fertile ground for
local CP
asymmetries
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® Model-independent unbinned two-sample test to discover localised
asymmetries
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® Compares weighted distances in phase spaces among all pairs of events
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® Weighting function decreases with distance di; = [(As12)j; + (As13)j; + (As23)jj]

= Emphasising localised effects _ p—di; /267
P g Vi = e
® Weighted distances are averaged with opposite sign for D0-DO0 cross
term
= Resulting statistic, T, approximately 0
o o o A T = Z%. Zwm Z%
if DO & DO from same underlying distribution n(n — 1) s 2n(n — 1) yw nn
= Asymmetry leads toT >0 e
S 4o LHCb E
® T-value distribution for CP symmetry hypothesis from repeated random 2 Z:
assignment of D0-DO flavour tag a2 W ;| Previous analysis:
1E | : p-value = 2.6%
= p-value obtained as fraction of distribution greater than measured T 0F
Method: Aslan, Zech, 2004, Wiliams, 201 |, Parkes et al. 2017, Barter, Burr, Parkes, 2018, Zech 2018 05_'2 Lo 0o 3 e =
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“1 ® Chose ® = 0.2 GeV2/c4 for both
analyses

® Energy test is a discovery tool
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= Single result is a p-value for
agreement with CP symmetry
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2.47M signal candidates (Run 1:0.67M)
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|.57M signal candidates in both final states
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® All selected data analysed in energy test without efficiency

»n 3 T T T 1 773 wn 2D 7 T T T T T T ]
correction or background subtraction Z FE LHCb D'—KKnbackgound 3§ ‘B [ LHCb D'—knra :
S - _ {1 < - _ i
. . . M ([ 541D —#-Daa 3 @ 20F 54fp! e Daa 7
® Sources of asymmetry other than signal CP violation: SR Expectation 5 LT Expectation :
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® | HCb conducted two model-independent searches for CP
violation in three-body DY decays

® Energy-test results for DO— KsK1t%, DO— KsK*1T,
and DO—= TT*1T TV decays shows agreement with CP symmetry

® No indication of CP violation in modes related to two-body
discovery channels

= Sensitivity is still above observed two-body levels

= | ooking forward to analyses of other channels and Run 3 data!

Including D)*—K-K*K*, JHEP 07 (2023) 067
See also Plenary talk by Evelina Gersabeck
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