Data analysis for the detection efficiency

G. Nukazuka (RBRC)

Past reports:
. (clone hits)
1. (BCO grouping, clustering)


https://indico.bnl.gov/event/14633/contributions/59702/attachments/39563/65627/20220127_clone-hits.pdf
https://indico.bnl.gov/event/14958/contributions/60579/attachments/40002/66675/20220224_analysis.pdf
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Removing hits with
small ADC value
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which probably have more noise hits,
but the jJump is still visible.

cut removes hits on ch 0 and 127,



@ what about the other runs?

cut: DAC>30 (no single hit cluster with ADC0&1)
Ch. dists. of ladder1 are shown.
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Homework cut: DAC>30 (no single hit cluster with ADC0&1)
Run89, channel distributions, Ch. dists. of ladder1 are shown.
chip8-12,

after clustering Run21, the first run

. . . ladder1,chip9
Run21, ladder1, channel distribution Entries 5390
50 T T T T T T T T T T T T T T T T Mean 110.3
L . LO,chip8 — ladder1,chip10
Ladder 0, channel distribution Entries 3914 — ' Entries 19930
1000 T T T T T T T T T T T T 160
T T T T T Mean 91.8 = see u e Mean 108.4
- L0,chip9 = " Tadderi chipil
L Entries 31801 140 - .ChIp
800 — Mean 81.72 Entries 28220
— L0,chip10 120 i Mean - 111.7
— Entries 91698 » ladder1,chip12
600 i Mean . 78.14 2 100 Entries 7859
LO,chipT1 5 ! Mean 100.5
} Entries 70038 80 ladder,chip13
Mean 74.3 =3 _ )
400 T0.chipi2 60 H— Entries 468
Entries 2510 H . i' ‘ ean ‘ 126.3
Mean 108.7 40H .J ﬁ HI
200 205' IHh -F hFH‘ il; ‘Hﬂ\;i“l““\‘?\ el hllnan o JE
o r [ T AT LS
H a o i y Chk #h%**ﬁ##u##ﬂuuﬂﬁmuéﬁm 8L =
0 _— - = - —— e e — e e e e e . —— . | O
0 50 700 150 200 250 0 50 100 150 200 250
Channel Channel
. . . L1,chip8
1000 Ladder 1, channel distribution Entries 8909 =
T T T T T T T T T T T T T T T T T T T Mean 94.32
: Run59, one of the mass production runs
| Entries 29258
800 — Mean 83.34
L1,chip10
| Entries 88959 I -
| Mean 79.34 . . adder1,chip8
600 T Run59, ladder1, channel distribution Entries 9823
EﬂtrIeS 74101 T T T T I T T T T I T T T T I T T T T I T T Mean 125.6
Mean 75.34 — ladder1,chip9
400 L1,chip12 700 — Entries 28830
Entries 2795 E Mean 121.4
- Mean 107.5 600 = Tadder1,chip10
— Entries 79002
500 — Mean 119.3
0 st e s e e ® — ladder1,chip11
0 50 100 150 200 250 -g 400 — Entries 78857
Channel 5 — Mean 118.2
300 — ladder,chipi12
L. . [2,chip8 — Entries 2991
Ladder 2, channel distribution Entries 9085 = Mean 123.
200 — eal 3.3
1000 T T T T T T T T T T T T T T T T T Mean 93.83 —
| L2,chip9 —
- Entries 35764 100 —
800 — Mean 79.87 —.
i 2,chip10 o LEEE - : - AN S ol PR
I 'I\Eﬂntries 87867%1 0 50 100 150 200 25
ean .
600 L2,chipT1 Channel
Entries 55258
: Mean 73.85
400 [2,chip12
Entries 2542
Mean 106.3
200
0 J“ﬂﬁnﬂmm _-;__A__’.._’d-_a__._____._
Channel

Last time, | report the jJumps
in the dist. for chip11. | got
some homework.



Entries

Entries

Entries

@ what about the other runs?

Homework cut: DAC>30 (no single hit cluster with ADC0&1)

Run89, channel distributions, Ch. dists. of ladder1 are shown.

chip8-12, |
after clustering Run21, the f'rSt run-

Run21, Iadder1 channel dlstrlbutlon Entries 5390
T T T T T T T T T Mean 110.3
. 10,chips 180 — ladderT,chip10
Ladder 0, channel distribution Entries 8914 — ' Entries 19930
1000 [T ——————— T T T Mean . 91.8 160 = Mean 108.4
I i L0,chip9 — ladderT,chipT1
— Eniries 31801 140 Entries 28220
— 1.72
800 [ M 120 Mean 1117
— Entries 91698 « ladder1,chip12
Mean 78.14 2 100 Entries 7859
600 Hi7 | A L0,chipid E . Mean 100.5
} II\E/lmrles 7070432 80 ladder1,chip13
ean . T i
400 LO,chip12 60 — |I\E/|ntrles 12%63
Entries 2510 H . ii I ean .
Mean 108.7 40H .J ﬁ H H
200 20 8 III FH‘ “‘J i ‘ri"qn-‘\“"" Ly (T 1Ty 15
H - 07 []
’ A - L . 0 CE Ln_h-u__la_h___L_L..-i_L.._.L_—_hq__.uu___u_t_-.L_Lh'_h‘—' L= 3 =
0 =55 — T O RSt | 0 50
0 50 100 150 200 250
Channel Channel
. . . L1,chip8
” Ladder 1, channel distribution Entries 8909 =
1000 T T T T T T T T T T T T T T T T T ™| Mean 94.32
: Run59, one of the mass production runs
- Entries 29258
800 — Mean 83.34
- L1,chip10
| i
| Entries 88959 Tadder,chips
600 [} Mean 108 Run59, ladder1, channel distribution Entries 9823
EﬂtrIeS 74101 T T T T I T T T T I T T T T I T T T T I T T Mean 125.6
Mean . 75.34 700 :_ ladder1,chip9
400 L1,chipi2 — Entries 28830
Entries 2795 — Mean 121.4
Mean 107.5 600 — ladder,chip10
200 — Entries 79002
500 — Mean 119.3
- - it @ — ladder1,chip11
0% 50 700 150 200 250 £ 400 — Entries 78857
Channel 5 — Mean 118.2
— ladder1,chip12
300 )
L. . [2,chip8 - Entries 2991
Ladder 2, channel distribution Entries 9085 200 E— Mean 123.3
1000 7 ————7 T Mean 93.83 —
- [2,chip9 —
- Entries 35764 100 —
800 — Mean 79.87 —
i 2,chip10 o B e AN ol R
i Entries 88754 0 50 100 150 200 250
600 | Mean i 76.76 Channel
L2,chip11
Entries 55258
) Mean 73.85
400 [2,chip12
Entries 2542
un64, + Lead plates
200 ,
m_a_h‘mm_ﬁ. ________.._.__________________ . . . ladder1,chip8
0% 50 100 150 200 250 Run64, ladder1, channel distribution Entries 5071
Channel FF— T T T T T T T T T T T T T T T T T T T T ™ Mean 114.2
100 — ladder1,chip9
: Entries 10089
[ ] [ ] Mean 113
80 ladder1,chip10
daStl time, | repor e |[UMmps
, Mean 108.2
- » ladder1,chip11
" " £ 60 Entries 13764
IN the AdlISt. TOor Cni O ;
] ] ladder1,chip12
40 Entries 7131
Mean 112.1
some homework. .
. . . . I . . . . I . . . . I . : . : I A ! k : 1
0 50 100 150 200 250

Channel



Entries

Entries

Entries

Homework

Run89, channel distributions,

chip8-12,
after clustering

.. . LO,chip8
Ladder 0, channel distribution Entries . 8914
1000 T T T T T T T T T T T T Mean 91.8
I LO,chip9
- Entries 31801
800 — Mean 81.72
- L0,chip10
— Entries 91698
- Mean 78.14
600 i ' L0,chip11
} Entries 70038
Mean 74.3
400 LO,chip12
Entries 2510
Mean 108.7
200
0 0 50 100 150 200 250
Channel
o [1,chips
Ladder 1, channel distribution Entries : 8909
1000 T T T T T T T T T T T T Mean 94.32
: L1,chip9
- Entries 29258
800 — Mean 83.34
L1,chip10
! Entries 88959
Mean 79.34
600 [i,chip11
Entries 74101
Mean 75.34
400 L1,chip12
Entries 2795
Mean 107.5
200
0 0 50 100 150 200 250
Channel
Lo . L2,chip8
Ladder 2, channel distribution Entries 9085
1000 T T T T T T T T T T T T T Mean 93.83
— [2,chip9
- Entries 35764
800 — Mean 79.87
- L2,chip10
i Entries 88754
| Mean 76.76
600 [2,chip11
Entries 55258
) Mean 73.85
400 L2,chip12
Entries 2542
Mean 106.3

200

Last time, | report the jJumps

200

250

in the dist. for chip11. | got

some homework.

@ what about the other runs?

cut: DAC>30 (no single hit cluster with ADC0&1)

Ch. dists. of ladder1 are shown.
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. 20 b — ladder1,chip9
(4 — Entries 15501 |3
. . . . | . ) ) ) : ) ) ) ) : ) : ) X ; ' I i ) g X 300 [=— Mean _ 84.57
0 50 100 150 200 250 ¥ i ladder1,chip10 b
Channel 250 Entries 46283
b\ Mean T 81.52
» aaaeri,cnip
) 200 -
q = Entries 37894 |
p) . - /) & Mean 76.2
k' 150 ladder1,chip12
) Entries 1432
' 100 106.6
t nd tand t ium \
o understand the jump. .



Plan to get the efficiency

v

Experiment data

reported on

reported on

V)

MC data

Data generation

Data format conversion

Check

Tracking —> Check
some
: iterations
Ladder alignment —>» Check
Efficiency calc. —> Check
Eff. can be as a
1E+06 function of :
o 1E+05
= 1E+04 © run
o 1E+03 * module
S 1E+02 - chip
O 1E+01 . ch
* 1E+00 - BCO phase

o 5 10 15 20 ' #él%CO I?/Ir(c))up
| uBCO| of


https://indico.bnl.gov/event/14633/contributions/59702/attachments/39563/65627/20220127_clone-hits.pdf
https://indico.bnl.gov/event/14958/contributions/60579/attachments/40002/66675/20220224_analysis.pdf

Alignment

ladderQ ladder1

ladder?2

8
/
6
5
4
3
2
1

— N W H 010 N0

|deal setup

— N Wk OC10 N0

We tried to set detectors to be aligned at same vertical/horizontal positions
perpendicular to the beam.



Alignment

ladderQ ladder ladder2
8 8 8
7 7 7
6 6 6
S5 5 S
4 4 4
3 3 3
2 2 2
_____ LI D I N D B N
|deal setup
ladderQ ladder ladder2
8 8
/ [ 8
6 6 /
S5 5 6
4 4 5
3 3 4
2 2 3
1 1 2

Setup in reality

We tried to set detectors to be aligned at same vertical/horizontal positions

perpendicular to the beam.

Unfortunately, it’s hard to achieve because

These factors affect to the channel distribution directly (chip dist. too).
To predict a hit position from tracking, misalignment should be corrected

the floor of the experimental area is not flat
the stage for the setup is not flat

the floor dark box is not flat
the aluminum frame of the ladder is not straight

precision of placement is limited
etc.

as much as possible.



Residual distribution for alignment

Errors and residuals

From Wikipedia, the free encyclopedia

when to remove this template message)

and where they lead to the concept of studentized residuals.

~ This article includes a list of general references, but it lacks sufficient corre
7 Please help to improve this article by introducing more precise citations. (Seg

In statistics and optimization, errors and residuals are two closely related and easily confused
measures of the deviation of an observed value of an element of a statistical sample from its "true
value" (not necessarily observable). The error (or disturbancelc/ation needed)) of an observation is the
deviation of the observed value from the true value of a quantity of interest (for example, a population
mean). The residual is the difference between the observed value and the estimated value of the
quantity of interest (for example, a sample mean). The distinction is most important in regression
analysis, where the concepts are sometimes called the regression errors and regression residuals

Achils
Ach; = ch; — ch,

I,tracking

IS assumed,
AYi= 4ch

cho

............................................................................................................

Misalignment affects to hit position prediction from tracking.

Cheng- Wel S way:

Algorithm-1 0

1. Fit all combinations and pick up the one

with minimum x2 / NDF
_— .-

_
‘q" ~
N

Event-profile

r
—

2. Check the residual (R") of each layer
3. If < tolerance — event-profile 111
4. If > tolerance — algorithm-2 is applied

LI2
O

oo A e e el 2t e’ b et i et -
. - b,
Algorlthm -2 Outlier hit No hi '.'
Ignore the layer with no/outlier hit i I
2. Check the position difference of the rest Event-profile = Event- Pfof"e
2 layers, and assign the event profile 7101
3. If < talerance — 110, 101, 011 I i i
4. If > tolerance — 000 LO L1 L2 LO L1 L2

Cheng-Wei’s poser shown at ELPH2022.

In our case, the residual in the channel distribution for ladder-i

To make the situation simple, if only vertical misalignment 4y

Actually, 4 ch has uncertainties due to the position resolution
and interaction of beam and ladders.

Miu’s way:
She will let me know
the detalls.

Genki’s way:
| like simpler way...



Residual, the simplest way

Assumption: Most of beams went through the ladders without scattered in large angle.
Requirement to events: Only a single cluster for each ladder.

ladder O ladder 1 ladder 2

cho

ch+

cho



Residual, the simplest way

Assumption: Most of beams went through the ladders without scattered in large angle, i.e. straight tracks.
Requirement to events: Only a single cluster for each ladder.

ladder O ladder 1 ladder 2

The tracking line can be determined uniquely because there are only 2 points for a line.

Al — Chl - \C_/Jyfﬁf ~1-7

| - L

2 A ' ¥/ ¢
(S A A x/‘/\‘
s



Residual, the simplest way

Assumption: Most of beams went through the ladders without scattered in large angle, i.e. straight tracks.
Requirement to events: Only a single cluster for each ladder.

cho 7

Y

........................................... - y
ch1 1

cho ¥

ladder O ladder 1 ladder 2

The tracking line can be determined uniquely because there are only 2 points for a line.
Ch() —+ Chz

2

Al = C hl — ¢l rackine = C hl .



Residual, the simplest way

Assumption: Most of beams went through the ladders without scattered in large angle, i.e. straight tracks.
Requirement to events: Only a single cluster for each ladder.

Ch2 7
Y 4
R A y
Y 4
chs f 7
7 ch, — ch
ChO v v
ladder O ladder 1 ladder 2
The tracking line can be determined uniquely because there are only 2 points for a line.
_ Ch() -+ Chz
a )
Az — Ch2 — C//Z”Z%ziz”a/c/czfzqg — Ch2 — {Chl —+ (Chl — Cho)} — Ch2 — ZChl + Cho ( — Ao)

& Good: Selection of the ideal cases,
& Bad: Statistically limited(?), Impact of noise hits is big



chy + ch,

Residual, the simplest way 8 = chy = i = ey =07

: Ay =chy—chy ,popine = Chy — ychy + (chy — chy) y = chy, —2ch; + chy (= Ap)
run89, chip10 2 = hy = chy yracting = €hy = {chy + (chy = chg) } = chy = 2chy + chy (= Ay

Hits with ampl != 0 are rejected.

tion
Q:Q residual_ladder1_chip10_iteration_1 Run89
o~ I | I I I I i I I I I i I I I I i I I I I | I I
=
% B residual_ladder1_chip10_iteration_1
4 =
< 10 Entries 43181
=~
— i Mean 3.305
Ny 10°E StdDev  4.001
S g | '
I E 10°E =
— - §
< : -
O 10g N E
ﬁ = | | | | | | | | 2 | | | | 2 \|-||-|| | |l 2 | | | | | | | | =
-200 -100 0 100 200
4 Residual (ch)
b:.o residual_ladder2_chip10_iteration_1 Run89
o~ I | I I I I i I I I I i I I I I i I I I I | I I
~2
% 104 E_ residual_ladder2_chip10_iteration_1
j: Entries 43181
(-\]“ 1 Mean -6.611
Ay 10 Std Dev  8.003
S g | |
I £ 102H =
@\
% 10 E
1 = -
N E | | | | | | | l 2 ,| | 2 | mm‘ | | | l| | E
-200 -100 0 100 200
4 Residual (ch)




- - ho + ch
Residual, the simplest way A1 = chy = g = ey =
Az — Ch2 — Ch2,tmcking — Ch2 - {Chl + (Chl - Ch())} — Ch2 — 2Ch1 + Cho ( — A())

run89, chip10
Hits with ampl != 0 are rejected.

Q0 residual_ladder1_chip10_iteration_1 Run89 residual_ladder1_chip10_iteration_5 Run89 residual_ladder1_chip10_iteration_5 Run89
§ r T T | T T T T | T T T T | T T T T | T T T T | T T ] B T T | T T T T | T T T T | T T T T | T T T T | T T ] B T | T T T T | T T T T T T T T | residual_ladder!_chip10_iteration_5 . . . .
i . - - o 1| residual_ladder1_chip10_iteration_5
% 104 B residual_ladder1_chip10_iteration_1 104 :_AI Ignment residual_ladder1_chip10_iteration_5 104 - f‘d/D; mifz
s Entries 43181 " Entries 43181 e | Entries 43181
- ; Mean 3.305 [ correction: Mean  -0.3188 S o
Ny 107 Std Dev 4001 alignment correction 1t _3.624177ch StdDev 4001 oL | | Mean -0.01679
S g 2 [ 1 2 I 1 | Std Dev 0.824
| i 10 E & 10 E & yg2p 4 | %2/ ndf 728.4 / 21
— B ] B i - .
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4 -200 -100 -0 100 200 -200 -100 -0 100 200 -10 -5 -0 5 10
Residual (ch) Residual (ch) Residual (ch)
shifted by -3.62ch
b:.o residual_ladder2_chip10_iteration_1 Run89 residual_ladder2_chip10_iteration_5 Run89 residual_ladder2_chip10_iteration_5 Run89
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chy + ch,

Residual, the simplest way 8 = chy = i = ey =07

Az — Ch2 — ChZ,tmcking — Ch2 — {Chl + (Chl — Cho)} — Ch2 - 2Ch1 ~+ Cho ( — Ao)

Residual as a function of chip column

Run89
A1 — Chl _ Chl,tmcking AZ — ChZ _ Ch2,tmcking
Alignment correction, ladder1, Run89 Alignment correction, ladder2, Run89
- —1 1 | 11 11 1 1T 1 1T 1 1T [ XZ/ndf 1081 /4 - 1] 11T 11T 1T 1T 1T [ Xz / ndf 1992/4
c | | | | | | o RERN | | | | |
O 1 O
\q_; i p0 _3.708 + 0.3013 B’ N o]0 7.453 = 0.4963
- n _ > n _
IS IS
> B 7 > 10_ —
5 I : 5 | :
g 2L " 5| _
O ) D
o B N S B |
O - O 8 —
-3 - i i
| _ 6_ —
_al- — I i
i ] - -
-5 — B |
I ] ol -
III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III 1 | | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1
8 85 9 95 10 105 11 115 12 8 85 9 95 10 105 11 115 12
Chip column Chip column

Residuals are consistent within uncertainty.
But there might be chip dependence.



Correction value (ch)

chy + ch,

Residual, the simplest way 8 = chy = i = ey =07

Az — Ch2 — Ch2,tmcking — Ch2 — {Chl + (Chl — Ch())} — Ch2 - 2Ch1 ~+ Cho ( — A())

Interpretation of the residual trends

Alignment correction, ladder1, Run89

— 1 1 | 11 | 11 | 11 | 11 | 11 | [ lendf 1081 /4
-1 p0  -3.708 + 0.3013
oL -
L -
. —:
] - Chip col 8 Chip col 9 Chip col 10 Chip col 11
o -
_I [ | | I | [ 1 1 1 | [ | 1 | | [ 1 1 1 | [ | 1 | | I | [ 1 1 1 | [ | 1 | | [ | I—

8 85 9 95 10 105 11 115 12
Chip column



Correction value (ch)

chy + ch,

Residual, the simplest way 8 = chy = i = ey =07

Az — Ch2 — ChZ,tmcking — Ch2 — {Chl + (Chl — Cho)} — Ch2 - 2Ch1 ~+ Cho ( — Ao)

Interpretation of the residual trends

Alignment correction, ladder1, Run89

— 1 1 | 11 | 11 | 11 | 11 | 11 | [ lendf 1081 /4
T p0  -3.708 = 0.3013
I ] 9
| . 8 9
2T . ; ;
i _ : 6
| _ 4 5
u _ 3 4
_3l— — , 3
- Voo 1 2
I | [ ] 1
_4:_ | _
] - Chip col 8 Chip col 9 Chip col 10 Chip col 11
5L -
i 1 ladderO T —f—T—F T T T T 1 [T T 1

[ 1 1 | [ 11 1 | [ | [ 11 1 | [ | [ 11 1 | [ 11 1 | [ | [ 11 1 | [ 1 1 w
8 85 9 95 10 105 11 115 12 Ladder
Chip colurmn - Ladder2 [T T T T T T




Correction value (ch)

Residual, the simplest way

|
A

Interpretation of the residual trends

Alignment correction, ladder1, Run89

chy + ch,

A1 — Chl _ Chl,tracking = Chl _

Az — Ch2 — ChZ,tmcking — Ch2 — {Chl + (Chl — Cho)} — Ch2 - 2Ch1 ~+ Cho ( — Ao)

—III|IIII|IIII|IIII|IIII|IIII|||lendf 1081/4
PO ~3.708 + 0.3013

- }-4.38 ¥_

- 16 MM x 4 =64 mm ]

8 85 9 95 10 105 11 115 12
Chip column

9
8
/
6
5
4
3
2
1

= NN Wk~ 010 S 0

Chip col 8 Chip col 9 Chip col 10

ladderO T[T T T [ T T T T 1]

Ladder! T T T T T
Ladder2 [

2

6 = arctan
&

0.088

Chip col 11

) = 0.1 mrad



Correction value (ch)

chy + ch,

Residual, the simplest way 8 = chy = i = ey =07

Az — Ch2 — ChZ,tmcking — Ch2 — {Chl + (Chl — Cho)} — Ch2 - 2Ch1 ~+ Cho ( — Ao)

Interpretation of the residual trends Alignment correction, ladder2, Run89
%\ _l ] | T | T | T | T | T | ] XZ / ndf 1 992 / 4
Alignment correction, ladder1, Run89 o PO 7458204968

— 1 [ | L1 1 | L1 1 | L1 T | L1 1 | L1 T | [ Xz / ndf 1 081 / 4 E 10_ o

— — O B N
T p0  -3.708 = 0.3013 5 | 998

B ] s+ 73N -2.36 ch

B - O 8+ = 0.18 mm
_2— p— B ?  “ _:;

- . i | 6.62 1 "-

I _ 6~ -
-3 325 I :

- ! I All chips are type-A. ]
_4— ! — -1.13 ch : 16 mMm x 4 = 64 mm -

— \ 7 ol _|

— 4 —4_38 - — 0.088 mm ] | | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 |-

i ’ _ _ 8 85 9 95 10 105 11 115 12

- e e iy Chip column 6o—o = 0 mrad
- All chips are type-A. " 0,083

' 7 > = 0.1 mrad

I 16 mm x 4 = 64 mm 1 Laddero HELIITTTTTTTT1] Ig“ ) amn(
||||||||||||||||||||||||||||||||||||II|IIII|III
8§ 85 9 95 10 105 11 115 12  lLaddert [F LTI T 111 8y_, = arctan (E) — 3 mrad
Chip column 64
| adder?2 w_ It’'s possible to reproduce this tilt

in MC. Il try later.




Correction value (ch)

Residual, the simplest way

|
A

chy + ch,

2

Az — Ch2 — ChZ,tmcking — Ch2 — {Chl + (Chl — Cho)} — Ch2 - 2Ch1 ~+ Cho ( — Ao)

Interpretation of the residual trends
Alignment correction, ladder1, Run89 83 99.3%03 99.5%0 97.1%0;
—|||||||||||||||||||||||||||||||lend]c 1.081/4 g; 09.53 99 .39 09 56
ol0] ~3.708 + 0.3013 39 +0.02 +0.03 +0.02
L0

t-4.38

16 MM x 4 =64 mm

8 85 9 95 10 105 11 115 12
Chip column

Miu selected only chip column
10&11 while Cheng-Wei used all
chip in detection efficiency analysis.

-1.13 ch
= 0.088 mm

Laddero BT I I T EtI i1 111 I %-1= t(
laddert LTI T T (_f 0, , = arctan <6—4> — 3 mrad

laddere I I TT T T FTTTT]..

1 , j ' '
| | | )
? T | ' I
Lo ) ) b b b B ) e L
— » | — ( - > > - ! - | -t { . -
|| e |

AR YA

M. Morita, JPS annual meeting 2022.

Oy_o = 0 mrad

0.088
1 = (0.1 mrad

0.18

It’s possible to reproduce this tilt
in MC. Il try later.



esidual, the simples

ing

|s the residual trend in MC data”?

residual_ladder1_chip10_iteration_5 Run89

ELPH data

residual_ladder1_chip10_iteration_5 Run89

t way

Alignment correction, ladder1, Run89

residual_ladder1_chip10_iteration_5 Run89

ch 1~ ch 1,tracking

Ch2 _ ChZ,tmcking

chg + ch,

2
chy — {chy + (chy = chy) } = chy — 2ch; + chy (= Ay)

ch,

MC data

residual_ladder1_chip10_iteration_5 Run89 Alignment correction, ladder1, Run89
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A

note: Event matching of MC truth and INTT hit is not ready...
No time for that. Possible after QM22.



chg + ch,

Residual, the simplest way 8 = chy = i = ey =07

Az — Ch2 — Chz,l‘l’ackil’lg — Chz — {Chl + (Chl — Ch())} — Ch2 - 2Ch1 ~+ Cho ( — A())

|s the residual trend in MC data”?

Alignment correction, ladder1, Run89

12_ I I I I | I I I I | I I I I | I I I I |
- 1 |e ELPH, 4+
10__ ............................... .................... X/ ndf 199274 N
B | PO 7.453 + 0.4963 |
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_ol 2 I ndi 1.081/4: _____________________________ _______________________________________ _
E pOI —3.70810.3013: + * ! E of Course, no.
_4__ ....... . ............................. . .............................. o I ....................................... __ Conclusion:
I 5 - | - | -1 1 It'sgood to apply alignment correction chip by chip
-6

8 9 10 11 12 because the ladders are not aligned
Chip column



Residual, the simplest way, channel dependence

It’s possible to get the residual as a function of channel.
Run89, chip10, residual for ladder 1

residual_vs_ch_ladder1_chip10, Run89
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It’s possible to get the residual as a function of channel.
Run89, chip10, residual for ladder 1

1

A

N N B B B I B Entries 43181
I Mean x 63.28
i Mean y 3.305
200/~ Std Devx 35.67
i Std Devy  4.001
100~ —1-250
= i -
2 - _
= R PR 15200
=L Ak i
© - TR B
- - ~ - 0
S R 1515€
| ; \\ . L]
-1001~ maybe the minimum of the residual 1B100
B eg min <A1(Ch1’ Chl,tracking — 50)) =—-150 —
~200}- § 1§50
IR ' N R R R R R B B B im ] 0
0 50 100 150 200 250

residual_vs_ch_ladder1_chip10, Run89

residual_vs_ch_ladder1_chip10

Channel from tracking (ch)
ch 1,tracking

The minimum line: 4i = 0 - chi, tracking
— Noise hit at ch = 0 of a chip in the lower row



Residual, the simplest way, channel dependence

It’s possible to get the residual as a function of channel.
Run89, chip10, residual for ladder 1
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Residual, the simplest way, channel dependence

It’s possible to get the residual as a function of channel.
Run89, chip10, residual for ladder 1
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Residual, the simplest way, channel dependence

It’s possible to get the residual as a function of channel.
Run89, chip10, residual for ladder 1
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Residual, the simplest way, channel dependence

chy + ch,

2
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It’s possible to get the residual as a function of channel.
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Residual, the simplest way, channel dependence
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Residuals don’t depend on channel basically.



Residual, the simplest way, channel dependence

residual_vs_ch_ladder1_chip10, Run89
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Conclusion

The jump in the channel distributions

Rejections of clusters with low DAC values tend to select noise hits, but the jumps are still remain.

Residual
» The simplest method was tested.

Chip dependence was found.
- Alignment correction depending on chip should be fine.

No channel dependence was found.
- Good.

Hits on the tested ladder independent from expected hit position from tracking, mainly at ch 0 and 127,
create flat residual distribution.

Cluster size dependence was found.
— The election of single hit clusters must be safe.

Tests with MC data also performed. These are nice reference.



