Updated 10 TeV
occupancies

And some bugs squashed in the FLUKA conversion script

Federico Meloni (DESY)

Detector performance and MDI meeting, 24/10/2023

HELMHOLTZ &350 s



Average number of hits / cm?

Status in ~April/May

The investigation
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Things to study further:

» Different BIB structure in endcaps
 Timing selections seem much more effective than at 3 TeV
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Timing distribution In the vertex detector
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Understood mismatch in timing at Vertex
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Re-simulated from truth BIB with consistent
detector.
Discovered mismatch in units
e The fluka to LCIO script didn’t take this into
account
e Fixedin PR

MC_R_vs_z

45} MC_R_vs z
Entries 377624
Mean x 95.03
Mean y 26.34 a0
Std Dev x 105.5

StdDevy  3.499 ,,/(( 2500
lﬂI

35

R [mm]

N IS o
o o =]
L) R LESY LLLL) LLLLE LLLL

2
_‘_\———--—---d_'_'_ i

- MARS 1.5 TeV n
-‘éEo -1I50 -1lou -;o 6 5lo ul)o 1.;0 200 °
z [mm]

Furthemore: FLUKA reports E, ., not p
e Fixed in PR by Daniele
e Negligible effect on results


https://github.com/MuonColliderSoft/detector-simulation/pull/7

Frequency

Updated timing distribution
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The 10 TeV detector “MuColl 10TeV_VvO0A”
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Updated tracker occupancy plot
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https://arxiv.org/abs/2303.08533

Calorimeter energy density
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Background hits overlay in [-0.5, 10] ns range Vs=3TeV
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https://arxiv.org/abs/2303.08533

Summary

Finally understood the difference in time of arrival of BIB to detector

» Corrected bugs in FLUKA conversion scripts

Studied BIB occupancy in tracking detectors

* Found it roughly a factor 4 lower than at 1.5 TeV

Studied BIB occupancy in calorimeter systems

» Proposed new visualisation (vs calorimeter layer instead of radius)
« About 1 order of magnitude less BIB energy per mm?
« Change driven by different detector design

DESY. | F. Meloni | Updated 10 TeV occupancies | 24/10/2023

Page 9



Thank you!



