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Find us:

lhcb-physics-emtf-run3@cern.ch 

Mattermost

Twiki


https://mattermost.web.cern.ch/lhcb/channels/emtf-run3-early-data-validation-with-physics-analysis
https://twiki.cern.ch/twiki/bin/viewauth/LHCbPhysics/EarlyMeasurementsRun3


New detector! 
• Motivation for EMTF: help with the commissioning and 

validation of the analysis chain for Run 3 


• We want to understand the data we take, the performance 
of the detector, agreement of data and simulation


• … and be ready to analyse the data as soon as it arrives 


• Compare performance to Run2


Targeting a bug-free system is a nice dream, but unreal  a 
healthier approach is to have a good bug-finding strategy 
and deal with them as soon as possible

→
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What do we call Early Measurements?

• Historically: start of a new run higher 


• Cross-Sections are relevant inputs to 
improve our knowledge of QCD 
processes, strong physics interest to get 
new results (less of a motivation for Run3)


• Validation of the detector data: known 
processes ‘easy to find’ in our data 


• Advanced: ratios of selection efficiencies


• Standard candles: well stablished values

→ s
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Production x Branching Ratio x efficiency
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[Phys. Rev. Lett. 128, (2022) 041801] [Physics Letters B 693 (2010) 69–80]


6.8 ± 1.0 μb−1

s = 0.9 TeV

~ 2 weeks~ 6 years

https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/LHCb-PAPER-2021-007.html
https://cds.cern.ch/record/1285983/files/plb.693.69.pdf


Production x Branching Ratio x efficiency
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[Phys. Rev. Lett. 128, (2022) 041801] [Physics Letters B 693 (2010) 69–80]


6.8 ± 1.0 μb−1

s = 0.9 TeV

https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/LHCb-PAPER-2021-007.html
https://cds.cern.ch/record/1285983/files/plb.693.69.pdf


What do we need to look at?

We have:


 In good approximation, a new detector 


 A new way of reading out the data 


 Different data flow w.r.t. Runs 1&2


 New Simulation version
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Getting to trust the detector data
• Key word: Commissioning! 


• Huge effort, both at Point 8 and remotely to 
bring the data taking process to a smooth and 
stable operation


• Want to be a part of this? Sign up for shifts!


• Can be done from Point 8 (on-call experts, data 
manager, shift leader) and remotely (data 
quality, computing and simulation)


• … and always document in the shift elog what 
you see in the monitoring plots
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… and getting ready to analyse it!
• Understand the detector’s running conditions that should be reproduced in 

Simulation


• Data/MonteCarlo agreement needs careful inspection


• Collect control samples to set up data-driven corrections for efficiencies


• Validate the analysis and data processing chain


• In practice, for LHCb: Analysis productions, Snakemake and monitoring 
continuous integration tests of the code


• Trying to process preliminary data works very well as bug catching strategy!
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Towards a Cross-Section measurement

• Key point: how many events are seen 
in a region of phase-space


• External inputs:


• Luminosity


• Pre-defined bins in the relevant 
observables


• Total branching fraction
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• From the analysis:


• Number of signal events


• Efficiency of the whole selection 
process (with inputs from simulation 
and data-driven corrections)
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Computing efficiencies in a nutshell

Particle identification: 


• Software: PIDCalib2


• Idea: PID response can be 
parameterised in terms of 
topological and kinematic 
variables build maps from 
control data and get a per-
track efficiency

→

Spoiler alert: similar strategy as for Run2 analyses

Tracking:


• Software: TrackCalib2


• Idea: Tag-and-probe method: 
using  events, tag 
one track and study the 
efficiency reconstructing the 
other

J/ψ → μμ

Detector acceptance and 
selection effects:


• Relying on simulated data
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A few selections from our activities 

*Why not in report in the Physics WGs?


 1-2 analyses/WG


 Similar tools dependencies


 Software/tools evolve FAST


Early Measurements Task Force!

→
→
→
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Summary of planned analyses
• Differential production cross sections of:


• Beauty to Charm ( … ) + update of the production rates 


• Charm hadrons: 


• Z+jet in the forward region 


• ,  and 


• Ratios of production cross-sections for ,  and 


• Other observables:


• Ratios of branching fractions 


• Angular observables in 

Bs → Dsπ, B0 → DK, Λb → Λcπ fs/fd

D*+, D+, D0, D+
s , Λ+

c , Ξ+
c , Ξ0

c

J/ψ Υ(nS) ϕ

K0
s Λ0

b Λ0
b

B0
s → ϕϕ

A bit more rare←
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Ratio of  productionsV0

Also used in Run1 for first 
performance checks: here, 
selection on AP plane to check PID
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Validating jets
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Angular analyses



Conclusions
• Having new data from a new detector is very exciting!


• But analysing it at first might be frustrating: fast evolution of 
the software, unstable conditions, many details and 
exceptions … 


• The Early Measurements Task Force serves as a common forum 
to discuss common needs and share expertise


• Aim at exercising the analysis chain and discovering 
shortcomings before they are critical 


• Analysis with quick turnover and competitive outcomes that 
will help understanding our new detector


• We have liaisons with the Physics and Physics Performance 
Working Groups. They report about news and issues spotted 
across the board.
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Kudos to Yasmine Amhis 
for these illustrations!



Thanks for your attention! 
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Questions


