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Content

• Particle Physics: Experimental situation very interesting
– Entire community joined forces at one

accelerator center at a time  
à extremely focussed field

– We have 10 years of LHC data and will 
collect another 20
à huge dataset to exploit optimally

• Modern Particle Physics is (in a part) data science
– Process 4TB/s of data in „real time“ 
– Many hypothesis based approaches, often optimal, sometimes not?  
– Better access to data in any way has large potential 

• Particle physicsts are not (entirely) naive
– No quick solutions, joint projects needed and started within Lamarr, 

more collaborations welcome
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Analysis: signal separation

• Typical: many variables, all with some separation power
BDT output 

 BDT output defined to be flat for signal and peaked at 0 for background 

 Signal shape derived from Bd/s → h+h’-  (h=K,π) data (same topology as signal) 

 Background from dimuon mass sidebands 

 

 

 

 

 

 

 

 

 

 Analysis performed in 8 BDT bins 
 

Bs2MuMu @ LHCb Justine Serrano 12 

• Combine variables in 
clasifier (BDT, NN, ..) 

• Problem: simulation & 
signal proxy

• Put some thought in 
Labelling ? 

• Many intersting problems:
– Simulation: enourmous ressources, 

event generation (learning possible?), 
detector response, etc

– Smart use of entire event? 
– Hypothesis based analysis

à learned Standard Model ? 

29. November 2023 Johannes Albrecht 3/21



Flavor Tagging: a whole playground
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Flavor Tagging: a whole playground

• Limits performance of analysis, currently, we loose factor 20
• Complex, hypothesis based analysis à can we do better? 
• Inclusive tagger in development (since many years … )
• Differences: simulation-data known, but complex

– Often recovered by multivariate reweighting
– Alternative approaches to be studied (e.g. Domain Adaptation) 

• Work in progress (Führing, Bunse, Popp) 
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Detector images

Intersting computationsl problem: 
combine ~10.000 single

measurement points to particle
hypotheses to (2-6) signal

candidates

„Event“, rate: 30MHz
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Track and vertex reconstruction
Many problems where
expert knowledge might
be able to help: 
• Pattern recognition
• Parameter estimate
• Ring finding
• Anomaly testeing
• System architecture, 

hybrid optimization
(Volume: 400 nvidia A5000 GPUs 
+ O(70k) Intel E5-2630 
equivalent physical cores, 30PB 
disc, 1-2M network cost )

• Fast and efficient
candidate selection
~signal fraction up to
1:1010

• …
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Stamp Collection / Danksagung and Fördergeber 

There is still some space left… 
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Clearly influenced by M. Charles
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