Preambule

As agreed, | have started to register to the ECFA meeting in Paris.
| have submitted an abstract to try to get a talk for GRAINITA.

| think that we should aim at showing preliminary plots obtained on the test beam.

We would show :

Hits from muon beam to demonstrate that we confirm the estimate on nPhE from cosmics muons

Something with the new HL comparing with water ?

That we see the fibers ... and eventually if possible give an idea of the non-uniformity ??7?



A nth look at the test beam data or do
we see what we expect ?

General requirements :

- v3 processing
- general cuts : ("(muonType==20&&eventType==4)&&hitTotCor<1500 &&diffTrack2<1") ;

* Fiber size
» Signal shape
* Signal around the fiber and towards uniformity

A lot of plots in the backup slides if you have insomnia ;)
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hitTotCor<200

Muon 59 — 60, Troll1 HL bad SSIB

XM vs yM
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XM vs yM
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Focus on:
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XM vs yM
hxM_yM
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« Use IxMI
« Define 2 zones :
 with fibers (2 red regions : -.5<yM <-.4 or
A<yM<.5)
* no fibers (2 blue regions : -.3<yM <-.2 or
.05<yM<.15)

 Bin of 0.2 mm -> fiber over 5 bins in principle



hxM with fibers
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hxM with fibers

_ hAXM
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event/0.2 mm

Pion runs 41 42 43 Troll1 Water good SSiB Pion 50 — 51, Troll1 Water — good 55IB
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Pion runs 41 42 43 Troll1 Water XM vs yM
good SSiB hxM_yM
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hitTotCor {(((muonType==20&&eventType==4))&&(yM>9 && yM<1.1))&&(I((((XM>-1.15 && xM<-.95)lI(xM>-.5 && xM<-.4))lI(XM>.25 && xM<.45))lI(xM>.95 && XM<1.15)))}
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Sum rowlIn&&! (collIn||col2In]||col3In||col4In)
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hit14Cor in fiber 8 hit15Cor in fiber 8 hit12Cor in fiber 8 hit13Cor in fiber 8
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hit14Cor in fiber 8
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hit14Cor in fiber11
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hit14Cor in fiber11

50 100 150 200 280 300

hit10Cor in fiber11

350 400

10

50 100 160 200 260 400 40 400
hit6Cor in fiber11
1206 —— -
100}~ N »
o)
60f
o
200~
1 OV NP TR PR O B
50 100 150 200 280 300 350 400

hit2Cor in fiber11

hit15Cor in fiber11

- —— ™
200) —— -
b I 5
1004~
sof-
1
50 100 150 200 250 400 350 400
hit11Cor in fiber11
sl ! Laaaala,
200 260 200 350 400
hit7Cor in fiber11
e P
a3 130
sk~
240w dbassane
U '
aof-
vt ™
25k
20§
15f~
1o
sf-
(AR TN N |
50 100 150 200 280 300 350 400

hit3Cor in fiber11

hit12Cor in fiber11

a0l T —
50 o -
a0 - .
250
200
150
100
sof-
1 el 1
5 100 150 200 250 30 400
hit8Cor in fiber11
teof- I
140 - -
120 =
100
80|
20f-
L Laiadl, Loaasl
(] 5 100 150 200 260 350 400
hitdCor in fiber11
Lasssl, adiiis)
200 250 350 400
hit0Cor in fiber11
200 N
180 -
160 - '
140 —
120
100
80)
60|
40|
20)
o('I 50 100 150 200 250 350 400

hit13Cor in fiber11

ok [
soof- i
1 I 3
300
200
100
L
5 100 150 200 250 400 QB0 400
hit9Cor in fiber11
500 o [
o
300
200
100
L L 1 Loaasl. 1 !
O 50 100 150 200 260 400 480 400
hit5Cor in fiber11
e ¥ - Jacm s
oof- Ut -
so0f-
2o
300+
200+
100
o L 1 1 Loaasl. 1 Liaas
0 50 100 150 200 250 300 350 400
hit1Cor in fiber11
50 — -
a0 mom  Taanm
260 [ |
200
150
100
50|
oﬂ 50 100 150 200 250 300 350 400

Muon 59 — 60

Troll1 HL bad SSIB



hit14Cor in fiber15
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hit14Cor in fiber13
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What | was expecting
What | get from the plots : yM sign issue ?

XM vs yM XM vs yM
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Let's assume it is under control and look at a fiber :
Muon hitting the fiber : (disk of radius 1.5 mm, “centered”)
Muon in a corona around the fiber (radius between 1.5 mm and 3 mm “centered”)

Muon Run (59,60)
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Let's assume it is under control and look at a fiber :

M R 9
Muon hitting the fiber : (disk of radius 1.5 mm, “centered” uon Run (59,60

Muon in a corona around the fiber (radius between 1.5 mm and 3 mm “centered”
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Muon in a corona around the fiber

22



hHitTroll2 for fiber 4
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hxM with fibers

Let's assume the fiber extension has 1 mm radius ]

Mean 0.6931
StdDev  0.3417

Underflow 0
Overflow 0

Fiber 7 Fiber 4

P5 P4 P3 P2 P1

R=1Tmm R=.5mm R=1mm

Muon Run (59,60)
_).
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Fiberd
P1
P2
P3
P4
P5
Fiber7

310(2)
287(4)
211(3)
148(2)
112(2)
74(2)

30(1)

m Mean in Fiber4 | Mean in Fiber7

41(1)

79(2)

115(2)
159(2)
223(3)
321(4)
269 (4)

Let's look at the variation of hit4dCor + hit7Cor when the muon is in Fiber4, Fiber7 and P1 to P5
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hit4Cor + hit7Cor for Fiber4
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Muon Run (59,60)

Fiber 7 Fiber 4

PS5 P4 P3 P2 P1

« When we are IN a fiber we have less light
* When we are out but nearby (P1, P5) we have

the max of light

« When we are the further away (P3) we loose light
(due to absorption ?)
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hit4Cor + hit7Cor for Fiber4
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« When we are IN a fiber we have less light
* When we are out but nearby (P1, P5) we have

the max of light

« When we are the further away (P3) we loose light
(due to absorption ?)
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Global answer (hitTotCor)

hitTotCor for Fiber4
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Global answer (hitTotCor)
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hitTotCor Pion Run (41,42,43)
More stat but water and different SiBB settings
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Muon Run (59,60)
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Muon Run (59,60)
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Muon Run (59,60)
troll1 HL degraded SiBB
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Mean as function of position
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What we know we should do and questions

Clearing out once for all the numbering scheme and the (xM, yM) of the fibers (yM -> -yM ?77?)
Decide on a general set of cuts for the events to be used
Localisation of the fibers to be better done (by eye in this presentation (!) )

Uniformisation of the fibers answers

How are we going to handle the degraded SiBB data ?
What about the alignment ?

How to deal with the nPhe Pion distributions ?

30/08/2024
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Back-up slides



118 — Event Type = 4 LED reste piedestal ?

Trolll Water
24 Troll1 Water
25,30,31,32 Troll1l Water
33,34 Trolll Water
35,36,37,38,39,40 Troll1 Water
41,42,43 Trolll Water
44,45 Trolll Water
47 Troll1l Water
48 Trolll Water
50,51 Trolll Water
52 Troll2 Heavy L
53,54,55 Troll2 Heavy L
56 Troll1l Heavy L
57,58 Trolll Heavy L
59,60 Trolll Heavy L
61 Troll1l Heavy L
62 30/08/2024 Trolll Heavy L

LED + piedestal ?

LED-only
Electron
Muon
Pion.
Pion
Pion
Pedestal
LED

Pion

LED

Pion
LED+pedestal
Pion
Muon
LED

LED

changes in position of GRAINITA ... Beam changes
With 3x3 in the trigger (Samedi soir S, MH)

No 3x3 in trigger. Dimanche matin... (Giulia & co)

Trigger 5x5

Degraded SiBB

Trigger 5x5 Degraded SiBB
Degraded SiBB

Trigger 5x5 Degraded SiBB
Degraded SiBB

Degraded SiBB

Normal SiBB

Event Type =4 LED
~120-130

~130

~130

~140

~130

~119

118.

~130

203. SIBB pb from here
210

Bizarre du beam ???
1807

211

204 eventType =4 = LED

125 eventType =4 = LED
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Fibers extension , different runs in next slides



Pion 50 — 51, Troll1 Water — good SSIB
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Pion 50 — 51, Troll1 Water — good SSIB

event/0.2 mm
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hxM with fibers
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Pion runs 41 42 43 Troll1 Water good SSiB
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Pion runs 41 42 43 Troll1 Water good SSiB

event/0.2 mm

XM with fibers
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Pion runs 41 42 43 Troll1 Water g%&{ﬁ&)ﬁh fibers
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hit4Cor + hit7Cor only in the following slides



hit4Cor and 7 for Fiber4
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Pion Run (57,58)

hit4Cor + hit7Cor only



hit4Cor and 7 for Fiber4
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hit4Cor and 7 for Fiber4 hit4Cor and 7 for P1 hit4Cor and 7 for P2
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Pion Run (41,42,43)
More stat but water and different SiBB settings

hit4Cor + hit7Cor only

yM = .67

yM = .32
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hit4dCor + hit5Cor + hitéCor +hit7Cor
only in the tollowing slides



Let's look at the variation of hitdCor + hit5Cor + hit6Cor +hit7Cor Muon Run (59,60)
when the muon is in Fiber4, Fiber7 and P1 to P5 AitaCor 5 6 and 7 for Fiberd

hit4Cor 5 6 and 7 for P1 hit4Cor 5 6 and 7 for P2
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hit4Cor 5 6 and 7 for Fiber4 hit4Cor 5 6 and 7 for P1 hit4Cor 5 6 and 7 for P2 .
— Pion Run (57,58)
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hitTotCor in the following slides



hitTotCor for Fiber4

hitTotCor for P1
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hitTotCor for Fiber4
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Pion Run (57,58)
troll1 HL degraded SiBB
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