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Background on p; res. Issues

- First observed 1ssues
with pr resolution
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Details of Studies

- To investigate, generated particle gun (u~, ©*) particle gun samples with
momenta 50, 500, 3000 GeV 1n |n| < 1.5, without BIB overlay

- Using 3 TeV detector design (MuColl_v1), software v2.9

- Use tracking configuration available in mucoll-benchmarks master
+ track truth matching (few differences w/ displaced config.)

* Only track cleaning requires > 3.5 hits, p;y = 0.5 GeV
- Findings similar to Gregory’s on track fit uncertainties for pion tracks

- More detailed , will show some
updated (made with ~5x more events) and new plots today



https://github.com/MuonColliderSoft/mucoll-benchmarks/blob/main/reconstruction/k4run/reco_steer.py
https://indico.desy.de/event/46931/contributions/177656/attachments/94127/127955/pT Resolution Issues for 3 TeV Detector - MAIA Meeting.pdf

Reminder: Overall Results

Apr/ pT

50 GeV 5.5% 94.6%

Note: around 25x
more events for m* 3.9% 95.5%
pions than muons 500 GeV e 21.1% 87.3%
mt 17.1% 91.5%
3000 GeV I’ 41.4% 83.8%
mt 36.8% 89.7%

Found correlation between poor p; res., low Ny;;s, momenta of tracking particle
Overall minimal differences between muons and pions

Found that improving spatial resolution of VXD, IT, OT by 2x led to improved
pr resolution, worsened tracking efficiency




Previously Shown
Plots, Remade with
More Events

(note: also have scatter plot versions of some plots included in backup)
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Track pr vs. Nyjto
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New Plots / Updates
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Debugging of Potential ACTS Issues

- Noted in — anyone
know of any updates to this?

- Checked out ACTS, added print statements to acts source code &
MuCol ACTSTracking, rebuilt mucoll software with custom ACTS

- Found that for 3 TeV T tracks, over/underestimation of p; occurred
already when ( )

- Recently (May 6t) changes o (%) estimation, but meant
to fix problems at high n — worth reaching out to ACTS experts?

- Verified that expected spatial resolution is being used, at least at
seeding stage, by ACTS for VXD, IT, OT

- Tested enabling ‘IsStrip = True’ for OT 1in digi steering file, this
worsened pr resolution



https://github.com/MuonColliderSoft/ACTSTracking/issues/14
https://github.com/MuonColliderSoft/ACTSTracking/blob/main/src/ACTSSeededCKFTrackingProc.cxx#L609
https://github.com/acts-project/acts/blob/main/Core/include/Acts/Seeding/EstimateTrackParamsFromSeed.hpp
https://github.com/acts-project/acts/pull/4216

Conclusions

- Observe correlation between poor track p; res., low Ny;ts, high momentum
* Seems very similar to what Gregory has observed!

- Seems 1n part due to hits in IT, OT considered as outliers, due to incorrect
spatial uncertainties in IT, OT used by ACTS

- Potentially also effects of bremm not included in y? calculation of fit (per Simone)

- Found one point in ACTS where over/underestimation of p occurring
(estimating track params from seed)




Backup
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