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Data quality monitoring and data certification at CMS

• Goals:   optimal usage of the LHC delivered luminosity.
    filter compromised data from certified data.

• Data quality monitoring: spot detector issues in real time.
• Data certification: certify data as good quality for physics analyses.
• Current manual procedure has some disadvantages:

• Very labour intensive.
• Sensitive to vizualization details and human errors.
• Coarse time granularity (run based opposed to luminosity section based).

The pixel tracker and its monitoring elements

Future developments

• Optimize choice of reference histograms for local training.
• Extend to other monitoring elements.
• Further validation and commissionning in Run-3 data.
• Implement in online DQM software for live data taking.

Current

Future

• Innermost CMS subdetector.
• Crucial for charged particle tracking.
• Consists of 4 barrel layers and 3 endcap disks.
• Monitoring elements (among others):

• electric charge per track cluster.
• pixel occupancy.
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Conclusions

• Accurate automatic flagging of anomalous 
lumisections with sufficiently low false alarm 
rate.

• Both in global training (e.g. for re-processing) 
and in local training (e.g. for prompt data-
taking).

• Autoencoder and NMF models more 
accurate than baseline models.

• A few anomalies found in previously 
manually certified data, traced down to high 
voltage tests and beam dump effects.

• Remaining issues:
• sensitivity to discrete detector condition 

changes in between runs.
• how to optimally handle luminosity 

sections with few events.
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Challenges
• No reliably labeled data.
• Large class imbalance 

(few examples of 
anomalies).
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