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In the beginning, there was nothing...

raziano
..But 0%

But | am like super busy bro

| leave you in the care...
.. of my spiritual son
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So, I spent time to understand the experiment, and the situation...

Have you seen my data?

See how confuse they are.

They need us!
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Firsts contributions: Study of the systematics using fast simulation...

« Generate elastic event (mesmer)

 Smear the scattered angles to estimate effects from: (no step-by-step simulation)
- Angular resolution
- Beam energy spread
- Multiple scattering

No systematic uncertainties Beam spread (3.75%), angular res. (20 prad), multiple scat. (6 2S geometry)




Contribution from each Systematics

Il bin error

[l beam error

[ angRes error
‘ I MS error

Firsts contributions: Study of the systematics using fast simulation...
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« Generate elastic event (mesmer)
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 Smear the scattered angles to estimate effects from:
- Angular resolution
- Beam energy spread
- Multiple scattering
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No systematic uncertainties

Beam spread (3.75%), angular res. (20 prad), multiple scat. (6 2S geometry)




Firsts contributions: ...And effect of wrong estimation of the systematics for Data/MC comparison



Firsts contributions: ...And effect of wrong estimation of the systematics for Data/MC comparison

« Use twice the same generated sample of elastic events
- Fix the smearing for one sample (used as pseudo-data)
- Change the smearing for the others (used as MC)
- See effect on Data/MC ratio if we are wrong in our systematics

6, > 0.2 mrad 0, <32 mrad

—— Exact model : —— Exact model

— Ojpyr + 10% — Ojie + 10%

g, = 10%

4.5 5
6, [mrad]




Firsts contributions: ...And effect of wrong estimation of the systematics for Data/MC comparison

« Use twice the same generated sample of elastic events
- Fix the smearing for one sample (used as pseudo-data)
- Change the smearing for the others (used as MC)
- See effect on Data/MC ratio if we are wrong in our systematics

6, 20.2 mrad

—— Exact model : —— Exact model

— Ojpyr + 10% — Ojie + 10%

g, = 10%

4.5 5
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Data/MC comparison

 The data/MC ratio was terrible, because the simulation was/is to improve
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Data/MC comparison

« The data/MC ratio was terrible, because the simulation was/is to improve

« But we can still see some effect similar to the previous study
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Data/MC : N-1 analysis



Data/MC : N-1 analysis

 Because Data/MC was terrible, people were going mad, and I had to produce tons of plots doing a
N-1 analysis to find best settings and parameters to have pretty plots

« ... but the problem being the simulation it was useless... and annoying
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Review the FairMUonE code for the
reconstruction

Ask Fedor to check the maths
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Let's move to the software

Review the FairMUonE code for the
reconstruction

Ask Fedor to check the maths

He said it looks ok
But Kalman Filter is wrong

Fix the Kalman Filter

Old FairMUonE
Fixed

hPullX_KF _tracker

Entries 9875
Mean -0.01026
Std Dev 1.003

hPullX_KF _tracker

Entries 9872
Mean 0.03198
Std Dev 1.882

|

For the Pull we should have:
- Mean=0
- Stddev=1




Efficiency - simulation



Efficiency - simulation

« Hit Efficiency of modules in simulation are close to 100%
(track reco efficiency ~100%)

 For real data it is 98~99% and not homogenous
(track reco efficiency ~90%)

Module 0 - CIC 1. X 1ok = Xpie| < 130 pm. C.L.(X % 0e) = 0.99
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« Hit Efficiency of modules in simulation are close to 100%
(track reco efficiency ~100%)

 For real data it is 98~99% and not homogenous
(track reco efficiency ~90%)

Module 0 - CIC 1. X 1ok = Xpie| < 130 pm. C.L.(X % 0e) = 0.99

« I developed tools to use real module efficiency
and tune simulation, so it match real data
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Efficiency - simulation | don't like th__at ;

- Hit Efficiency of modules in simulation are close to 100% |
(track reco efficiency ~100%)

 For real data it is 98~99% and not homogenous
(track reco efficiency ~90%)

Module 0 - CIC 1. X 1ok = Xpie| < 130 pm. C.L.(X % 0e) = 0.99

« I developed tools to use real module efficiency
and tune simulation efficiency accordingly

Abort the mission!




Sensor per sensor alignment



Sensor per sensor alignment

Split modules into two
separate sensors and adapt
the alighnment procedure

| have a code for
modules and station
alignment




Sensor per sensor alignment




Sensor per sensor alignment

I have some promising results

separated_cluster_type

——— All Residuals h_residuals_loc_all
1A Entries 1000000
E—2A Mean -0.2436
=—2B Std Dev 17.82
——2c

ganlec g o Lo gy
80 80 100
XTaok = Xt~ [Um]
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« but I fail to make the
alignment procedure stable...
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Sensor per sensor alignment
I have some promising results

separated_cluster_type

——— All Residuals h_residuals_loc_all
1A Entries 1000000
E—2A Mean -0.2436
=—2B Std Dev 17.82
——2c

ganlec g o Lo gy
80 80 100
XTaok = Xt~ [Um]

84I1|IIlIII\I)I\llll\lllll‘lll\lllll

« but I fail to make the
alignment procedure stable...

This can wait

You go to CERN!




MUonE 2025



MUonE 2025 - tracker integration

« With Giorgia and Eugenia we studied all modules to be used for 2025 run
« Scan noise, pedestal, strip quality, depletion voltage...

- I was mainly writing the codes that produce some plots...



MUonE 2025 - tracker integration

« With Giorgia and Eugenia we studied all modules to be used for 2025 run

« Scan noise, pedestal, strip quality, depletion voltage...

- I was mainly writing the codes that produce some plots...

important.

I didn't enjoy it

Bottor
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I just show some plots and skip this part fast even if it was
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MUonE 2025 - timing synchromisation
 Use one module as reference

« Maximizing the fraction of matched events for all modules
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MUonE prefiminary Station 0 Module 5 Data 2025 :
MUonE 2025 - timing synchromisation b oo

0.8l e e e
« Use one module as reference |

0.6|
« Maximizing the fraction of matched events for all modules
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MUonE 2025 - timing synchromisation
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Use one module as reference

Maximizing the fraction of matched events for all modules

-+ Any time
*|n time
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Fraction of mathched events

Fraction of matched events

MUonE preliminary

Station 0 Module 5 Data 2025
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MUonE 2025 - tuning efficiency and threshold

« We want to control the module efficiency for this run

We tried to tune the threshold for each CBC to have a flat efficiency along all the modules

Station 1 Module 0

Efficiency




MUonE 2025 - tuning efficiency and threshold

« We want to control the module efficiency for this run

- We tried to tune the threshold for each CBC to have a flat efficiency along all the modules

Station 2 - module 0 (CIC 0)(CBC 5) Vcth Distribution
hVcth

* Despite our efforts... Not possible 3 :

Mean 553.1
Std Dev 6.393
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MUonE 2025 - tuning efficiency and threshold

« We want to control the module efficiency for this run

- We tried to tune the threshold for each CBC to have a flat efficiency along all the modules

Station 2 - module 0 (CIC 0)(CBC 5) Vcth Distribution

- Despite our efforts... Not possible

Std Dev 6.393

Station 1 Module 0

—

Efficiency

L e o]

[
QGO 535 540 545 550 555 560 565 570 575 580
Veth

But actually...

We already have tools to deal with this!

I just need to convince some people
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« We want to control the module efficiency for this run

- We tried to tune the threshold for each CBC to have a
Station 2 - module 0 (CIC 0)(CE

« Despite our efforts... Not possible

Station 1 Module 0

—

Efficiency

P ey weh it "
il % ' H
t m't.p‘#"ﬁ'h Vg 1&:1:;::‘ :}’w‘ ;{: {‘c:ﬁ r‘H‘ &MM

¥

But actually...

We already have tools to deal with this!

I just need to convince some people



In the meantime... In a galaxy not so far
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A NEW SO0FTWARE NMIANRAGETR

Fhere /= tension in thhhe WAoo
collaboratiaomn___

< <

e Krakow group, respansinle
Ffor the software, Is overwhel\med

and has stopped listening o e
analysits led by the ltalian eaxm.

Fhe HHalfians blame Krakow Yoy dYoe
lack of progress, and

communication between fhem
has all but ceased...

Who will bring balance o e
collaboration?

I AM THE CHOOSEN ONE

This is a picture of me
if I never had lost my
hairs...
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MUonE 2025 - Péle-méle

Implemented 2025 data format into Developed muon filter reconstruction

FairMUonE

Made the reconstruction blind of the nature With PID from Muon Filter
of data (data or MC) ‘ SRR AR IR S D 0

Loose elastic selection
Muon Filter PID
Entries: 150240

e [rad]

gl

Helped in the integration of calorimeter
reconstruction / digitization / geometry
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ID from Muon Filter

Data 2025
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time
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1.2.4 V Modules:

2 shows an V-module. The picture is as explicit as for U module so I wont repeat you

Figure
might be used to the explanation now.

As usual. an V module is represented from the beam point of view in Figure|l

Figure 12: V module from the beam’s point of view

~ »
C »
i ) y
X-module | 07 [ -13.5° | 180°
Y-module | -90° | -13.5° | (F
U-module | -45° 0" (r
V-module | -135° 0" 1807
CBC7T CBCO
CBCE CBC1
CBCS CBC2
CBC4 CBC3
CIC1 CICO Local X
caca LocalY=1 LocalY=0 cBC4 (from 0 to 1015)
cacz cacs
cBc1 CBCE
CBCO CBC7
Front service end hybrid

Figure 25: Map of the 25 modules

CIC 0  localY=0 | CIC 1 & localY=1

localX localX
CBC 0 0 — 126 889 — 1015
| cBC 1 127 — 253 762 — 888
CBC 2 254 — 380 635 — 761
| cBC 3 381 — 507 508 — 634
CBC 4 508 — 634 381 — 507
CBC 5 635 — 761 257 — 330
CBC 6 762 — 88 127 — 253

| cBC 7 859 — 1015 0 116

Table 13: Mapping of CBCs in softwares to decoded localX



Representation of the spiritual son during the 2025
test run
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Representation of the spiritual son during the 2025
test run

Sorry, the spiritual son didn't make it...

| am the new Sheriff in town!




Thanks...
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