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What is the job of the AQC ?

Purpose : 

• data quality assesment between online data taking and analyses

→ Issues from online data taking transferred into reconstruction 

→ Sampling in online QC plots which may hide problems

Responsibilities :

• Check MFT data quality on a weekly basis, report it in AQC meeting/RCT

→ 1-2x/week during proton-proton, everyday during ion-ion

→ Report any issues with the quality of the data
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Evolution over RUN 3
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• MFT being new in 2022, started from basically nothing + the software O2 was also 
new with many ongoing developments!

• Major improvements have been made on all levels : 

→ Where to report quality flags (RCT)

→ What quality flags are available and granularity of the flags (time-dependent flag)

→ Online checkers of MFT quality (see QC talk)

→ Online actions to recover MFT quality (improvements in DCS procedures)

→ How to compare the quality objects (AQC macros)

→ Tools to investigate deeper (moving windows, time-dep. dead maps)
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MFT AQC workflow
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MFT AQC workflow : general

• Retrieve the online quality (not automatic)

→ Online flags aren't granular : either good or bad for the full run duration

→ Issues can be ponctual as on-call can (now) solve most of issues during the run

• Investigate the fully integrated run quality (semi-automatic)

→ Do the usual distributions display the expected behavior ?

→ If not, investigate the run more 

• Investigate the run details (semi-automatic)

→ Investigate moving windows (5min) of the run 

→ Use of dead-maps to correlate issues with chips in error
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MFT AQC workflow : details

• Report the quality flags on the Run Coordination Table (RCT) (mostly manual)

→ Can be a very time-consuming task

→ Macros were developped by the RCT team to ease this task, allowing to upload and 
propagate quality flags on the RCT using an excel sheet as input 

→ Still, this is useful only if the quality flag is the same for the full run duration, for 
time-dependent flags, it is still necessary to upload and propagate flags by hand which 
takes a serious amount of time 
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Retrieve online quality

• Were there online issues ? Typical run log entries for MFT 
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Retrieve online quality

• Were there online issues ? Typical run log entries for MFT 
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The majority of log entries are due to in-run 

medium/bad quality handled directly by the 

central shifters !

QC informs SL 

SL asks DCS to perform a chip 

reconfiguration 

QC confirms that everything is back in order
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Retrieve online quality

• Were there online issues ? Typical run log entries for MFT 
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More important issues that are handled by 

on-call/SRC

In this case, very detailed log entries (MFT 

zone affected, action done with timestamps 

and instructions for AQC responsible)
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Full run integrated tracks & clusters checks
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Full run integrated tracks & clusters checks
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• Orange : dips in φ, common issue 

usually due to chips with important 

weight in error

→ discrepancies >10% considered

problematic

→ results in Limited Acceptance, MC 

reproducible

→ investigation w/ moving windows to 

maybe change to time-dependent flag

• Red : 2025 specific issue, background 

observed

→ results in comments on RCT, switch to 

LA MC non reproducible flags was

considered at some point
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Full run integrated tracks & clusters checks
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• Some plots are very

dependent on the filling

scheme

• E.g. : during Pb-Pb 2025
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Full run integrated tracks & clusters checks
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• We thus do specific

comparisons with runs with

similar filling scheme to 

make comparisons
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Monte-Carlo vs data comparison

• ONE CASE where we observed problems

• For some MC anchored to 

2024 pp data, we discovered dips

NOT reproduced in the MC

→ Found out that some dead maps

were not automatically created and

a checker was created

• Missing deadmaps were recreated

by Maurice !
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Moving windows

• Very useful tool to investigate issues located in small time window during the runs

→ Corrupted data (usually solved with in-run powercycle), dips in φ (can be solved
by chip reconfiguration/PC)

• Important feature : cpass0 reconstruction segmented into 5 minutes time window

→ time granularity – are 5 minutes windows too big/small ?

Example : beam splashes - the whole detector can be in error, but for very small 
amount of time as automatic chip reconfiguration triggers

→ The recover procedure is very efficient and even in 5 min moving windows we 
don’t see issues !
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Moving windows

• cpass0 reconstruction segmented into 5 minutes time window
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Moving windows
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Moving windows : example
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Moving windows : example
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• In this example, the issue appear for 3 minutes !

If lucky, within the same 5-min MW, if not, splitted in 2 windows

which could make the issue less visible 

→ In this case, was splitted in two 5-min MW, but was useful to 

check because when the issue is dramatic, the duration of the MW 

is still good enough to see the issue !

See the little movie in the next slides 
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Moving windows : example
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Moving windows : example
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Moving windows : example
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Moving windows : example
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Moving windows : example
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Dead maps
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Dead maps
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Dead maps
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Future of AQC workflow for 
RUN 4
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What is there to improve ?
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• Looking back at the current AQC workflow presented, at most checks are semi-
automatic. The reports are generated automatically but someone has to check the 
report manually.

• Some checks can be 

automatized, for example 

MCH automatized moving 

windows checking

• Though, by the end of 

RUN 3 work power were 

not enough to take the time 

to develop those automatic 

checkers
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Conclusion
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• AQC workflow is constantly evolving because it is impacted by all its environment, 
on-call actions, QC checkers, RCT features etc

• Could be further automatized, though most of the time is used to report the quality
flags on RCT/AQC meetings/JIRA tickets

• MFT data quality has evolved, before a small issue could cause a full run to be of 
medium/bad quality, now quality is mostly driven by online issues and are usually
very constrained time-wise. 

mailto:alexian.lejeune@cern.ch


Thank you!
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Run quality improvements in 2025
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2025

Nb of runs : ~415

Good runs : 319

LA MC repro. runs : 13 !!

Time-dep. runs : 70

Bad runs : 2

Not participating runs : 4

2024

Nb of runs : ~600

Good runs : 416

LA MC repro. runs : 100

Time-dep. runs : 43

Bad runs : 1

Not participating runs : 14

26% 21%

Since May 2024 : new 

official RCT allowing for 

time-dependent flags !

Thanks to time-dependent flags and in-run 

powercycles fully used in 2025 !
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Pass comparison
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Monte-Carlo vs data comparison
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Dead maps

Section24

Text18
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Dead maps

Section24

Text18
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