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The   decayΛ0
b → pK−μ+μ−
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The jungle
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The well-known part of the jungle
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The well-known part of the jungle
187 (46) angular terms 

for (un)polarised  Λ0
b
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The well-known part of the jungle
Poorly known 

resonance parameters
187 (46) angular terms 

for (un)polarised  Λ0
b
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Using quark-model QCD form factors and some of the known resonances

AB et. al. JHEP 02 (2023) 189
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Predictions for angular observables in  Λ0
b → pK−μ+μ−
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Little sensitivity to BSM scenarios 
Strong dependence on hadron QCD

Hadron forward-backward asymmetry

Strong sensitivity to BSM scenarios 
Little dependence on hadron QCD

Muon forward-backward asymmetry



Measurement 1: 
model-independent  Λ0

b → pK−μ+μ−

LHCb-PAPER-2024-024
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Analysis of   decaysΛ0
b → pK−μ+μ−

BF and model-independent angular analysis

 8

Method of moments 
= “counting experiment” 
• model-independent

• unbiased even for low yields

• ~30% larger uncertainty than a fit would have

LHCb-PAPER-2024-024
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Analysis of   decaysΛ0
b → pK−μ+μ−

BF and model-independent angular analysis
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Method of moments 
= “counting experiment” 
• model-independent

• unbiased even for low yields

• ~30% larger uncertainty than a fit would have
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Challenges 
• many observables (46x24 bins)

• multi-dimensional (e.g. 5D efficiency model)

• low yield (2500 candidates after selection) 

unevenly distributed across bins

LHCb-PAPER-2024-024
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Challenges
Validation of a 5-dimensional efficiency

 9

LHCb-PAPER-2024-024

Unofficial
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Challenges
How do you ensure that your 1k+ observables are well-behaved?

Compatibility of Run 1 and Run 2 Compatibility of data and simulation 
(in a control channel)

LHCb-PAPER-2024-024

Unofficial
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Results: branching fraction

 11

LHCb-PAPER-2024-024
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Results: branching fraction
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LHCb-PAPER-2024-024
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Results: angular distributions

 12

LHCb-PAPER-2024-024



Measurement 2: 
amplitude analysis of  Λ0

b → pK−γ

LHCb JHEP 06 (2024) 098
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The Dalitz distribution
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Very different photon HLT2 triggers in Run 1/2
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The “smallest” model
this smallest model

3.6 Roentgen… 
not great, 

not terrible

LHCb JHEP 06 (2024) 098

Removing highly suppressed amplitudes
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The best model
Smallest model + non-resonant component

Asymmetric helicity angle 
due to interference

LHCb JHEP 06 (2024) 098
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Result
LHCb JHEP 06 (2024) 098
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Other stuff
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Commissioning
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Random other projects
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Non-physics things
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