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Scattering and residual study

Distance between LO and L1 (DiLadder): 29.552 mm

No double saving hits (no clone hits)
_ Single Cluster in selected chip (SC) of LO (SCLO), L1 (SCL1) and L2 (SCL2) required
Tracking — , ,
No cluster in adjacent chips (SC-1 & SC+1) required
Cluster size == 1 for all clusters (to suppress the charge sharing effect)
Correction (d a'ta) Alignment correction Middle layer (L1), single chip
Dark box CL1 CL2
e* beam %_%_%_ u
U O L
J_,(Bezam) Fingertip N
y® scintillator Trigger Trigger
(vertical) scintillator1 scintillator2
Scattering [(CL2-CL1)/Dvradder] - [(CL1-CLO)/Dvadder]
Calculation
Residual [(CL2+CL0)/2] - CLA1

Same data but different calculation
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Scattering - MC comparison

MC sampling (ELPH beam condition ON) : /9
1. Original set up + Sci. Al foil @o
2. Original set up + Sci. Al foil + 10% HDI metal thickness increase %

3. Original set up + Sci. Al foil + 10% HDI metal thickness increase + precise physics list

2 new MC samples

N of bins : 100

Data run52 U8 vs MC3 Bin width : 0.003
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Almost no difference !
The discrepancy is quite huge between Data and MC
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Bin width study

Scattering slope

111 :
l——l/ origin - (0.117-0.039)/29.552 - (0.039-0- 552 = 0.002639

New beam width

CLO : 0.039 mm (chan. 127)
CL1 : 0.039 mm (chan. 127)
CL2:0.117 mm (chan. 126)

LO L1

Residual

CLO : 0.039 mm (chan. 127)

New beam width : 0.078 mm
CL1:0.117 mm (chan. 126)

CL2 : 0.039 mm (chan. 127)
LO L1
Scatterlng ongmal Scatterlng - ReS|duaI
S A S B A ———— ;o — ;o ——
2 Tainwidth : 0.003 ~Data 2 T Bin width : 0.002639 ~paa 2 [ Binwidth:0.078  =paa
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Scattering slope [tan(6)]
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Introduction of misalignment in MC

With MC3 condition + L1 vertical misalignment = MC4

02
_____ b
7

Y axis offset at L1 in MC

* Amount of offset no to scale
* Amount of offset depends on data

Amount of correction : 2.66304e-01 mm

Amount of correction : 2.89928e-01 mm
After correction

; ; After correction
x10 x10 x10°
-“!:')100_\ T T T T T L L I _\ ﬂ T T T T T T T T l LA L L B B B L B L L B B 4@ r LI L T L I 7\
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L 100 w | i I
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50 | B 40000+
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- 1 20000+ —L 1
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Residual [mm] Residual [mm] Residual [mm] Residual [mm]
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Introduction of misalignment in MC

Data : runb52
MC : MC4
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Data : runb52
MC : MC4

I|T| T TTIT
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= Bin width : 0.078 [me

Residual ~Data

Residual
Bin width : 0.078

Previous result

2 "FScattering | _
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Introduction of the Dark box vertical rotation gg& &

)

With MC4 condition + vertical rotation = MC5 Recap

Track

candidates

Single Cluster in selected chip (SC) of LO (abbr. SCLO) and L2 (abbr. SCL2) required

No cluster in adjacent chips (SC-1 & SC+1) required

Slopes of track candidates

Events

10000

5000

Data run52 U8 [

" Gaus mean : T
-0.001712 ) m
_ * vl ‘ \ ‘x ‘s |
B i .. !
7 Y R 0;32' 507 LO L1 L2 Amount of the applied vertical rotation is
ope ftan®) Negative slope not to scale, based on data
' e

30000; .

* MC5: : i ]

e Set:-0.001712 (9.809e-02 degree) 200001 ]

e Qutcome : -0.00156313 (Gaus fit) : :

10000} {

T Ry o;?(z)pe [t%ér)l?ﬂ)]
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Introduction of the Dark box vertical rotation gg& &

MC sampling (ELPH beam condition ON) :
Original set up + Sci. Al foll
Original set up + Sci. Al foil + 10% HDI metal thickness increase
Original set up + Sci. Al foil + 10% HDI metal thickness increase + precise physics list

Original set up + Sci. Al foil + 10% HDI metal thickness increase + precise physics list + L1 Y-axis offset
Original set up + Sci. Al foil + 10% HDI metal thickness increase + precise physics list + L1 Y-axis offset +

DN~

INTT box vertical rotation

U8 Residual
2 1°§E’3ih'w'io'|t'h -0.078

1

--Data
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Data/MC
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very small improvement

Cheng-Wei Shih (NCUHEP, Taiwan)

10

A.U.

) N

él T | T T T | T T T | T T T | T T T
- Bin width : 0.002639 pca ]
3 CIMC4 E
: C]MC5 -

| Il Il I Il Il Il I Il Il Il I Il Il Il | Il
-0.02 0 0.02 0.04

Scattering slope [tan(0)]

T 0.04



Cluster size and cluster adc

Distance between LO and L1: 29.552 mm

classification

No double saving hits (no clone hits)
Tracking Single Cluster in selected chip (SC) of LO (abbr. SCL0) and L2 (abbr. SCL2) required
No cluster in adjacent chips (SC-1 & SC+1) required
- Edge exclusion (ladder bottom edge + 5 ch) < Y-pos of SCLO and SCL2 < (ladder top edge - 5 ch)
vent
© , Cluster ADC Sum of ADC of SCLO > adc0 && Sum of ADC of SCL2 > adc0
selection
Slope cut fabs(slope of SCL2 - SCLO) < 0.01
Good track
Residual fabs(CL1 - the extrapolation position) < 3 strips (0.234 mm, currently used)

Corrections

Alignment correction

Middle layer (L1), single chip

Slope correction

For the slope cut

INTT meeting
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Cluster ADC - ADC combination factor cancellation E&l

« DAC setting : 15, 30, 60, 90, 120, 150, 180, 210, 240 Data run52 U8
e adc value : 22.5, 45, 75, 105, 135, 165, 195, 225
Vel Before
« Randomly determine the size of the cluster > F A - e o
e Cluster size range : 1to 19 < T SDev 4508
« Flat distribution I o |
« In the code : int( TRandom3::Uniform(0, 20) ) 107 # of bins : 30 E
E Range : 0 to 450 1
« Randomly determine the adc value of each hit in a cluster i Bin width : 15 ]
» Flat distribution with range 0 to 7 s
« In the code : int( TRandom3::Uniform(0, 8)) 107 E
2 F # of bins : 120 i ]
0.015 I Range : 0 to 1800 1091 |
. Bin width : 15 - .
0.01 : I T T T T N P e
I 0 50 100 150 200 250 300 350 400 450
' cluster adc
1
0.005 :
0 After
: | | | | | :) S AR IIIEntries 45834
9 00 400 —606—=A00_ 1000 1200 1400 1600 1800 < I Mean  98.83
w i StdDev  35.04
0L # of bins : 30 |
3 Range : 0to 450 1
0.015— i Bin width : 15 i
: 10°F E
001 : i
. _ N .
22 5 # of bins : 30 i ]
0005} Range : 0 to 450 10°F E
675 Bin width : 15 F g
0050400 750200 50 500 550 400 450 I .
Cluster adc 10°% il —
0 50 1oo 150 200 250 300 350 400 450
Consider this distribution as the bin calibration factor cluster adc

INTT meeting Cheng-Wei Shih (NCUHEP, Taiwan) 11



Cluster size and cluster adc - with selection

Cluster size distributions, Data : Run52 U8, MC : MC4 condition
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Cluster ADC distributions, Data : Run52 U8, MC : MC5 condition
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Cluster size and cluster adc - without selection

Cluster size distributions, Data : Run52 U8, MC : MC4 condition
LO L1
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Cluster ADC distributions, Data : Run52 U8, MC : MC5 condition
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Deep study of the MC cluster adc distribution Bl &

« DAC setting : 15, 30, 60, 90, 120, 150, 180, 210, 240

« adc value : 22.5, 45, 75, 105, 135, 165, 195, 225 S O o e e e L B B e e B L B —
* Possible cluster adc : < — -
22.5 N - Data =
45 1 45 90 MC —=
67.5 = 60 =
75 . B —em _
90 mm (Cluster size > 1 10 120 _
105 - L _
112.5... 102 477501 T =
= o L, =
T 105 -~ —
- Bin15~30:cluster ADC 225 .- T _I_I:'—E._"' _ -
* Bin 45~ 60 : cluster ADC 45 .-~ 107 E7 -~ E
» Bin 60 ~ 75 : cluster ADC 67.5 - -~
* Bin 75~ 90 : cluster ADC 75 ni 7
* Bin 90 ~ 105 : cluster ADC 90 & 97.5 * 107 E =
e Bin 105 ~ 120 : cluster ADC 105 & 112.5 =S il S E— MR T — SIS S R
A Cluster ADC

\ 4 \ 4

15 45

The bins with low entries can be filled only by multi-hits clusters.
In the MC, no charge sharing consideration
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Cluster size - run61 (vertical rotation) i)

Based on note : vertical rotation : 13.70
MC
Data U11 Track-candidate slope
Set value : 11.23 degree
Fit mean : 2.09000e-01 (11.80 degree)

U11 Track-candidate slope
Fit mean : 1.98468e-01 (11.23 degree)

Events

Events

15000~ —

4000~ —

10000~ -

2000~ - I ]
r b 5000— —
el L I Lo N Lo ]
8.1 0.15 0.2 0.3

K] 0.15 0.2 S?c')%% [tan(e?]'3 LO

0.25
Slope [tan(0)]

10

to high entries
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Chip19 is not drawn due
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https://docs.google.com/document/d/1m-hrVRhi2o2VzA2zzFCdaDTRXIwtpWYWX2o0yOBav7I/edit#

Cluster size - run61 (vertical rotation)
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Cluster size - run61 (vertical rotation)

Data : Run89 U10, MC : Run89 MC5 condition
L0 1 Lo No selection
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N track - run89 (= run64 W/0O lead plate)

Data, run89 LO

MC5, run89 LO

All columns are used in this study
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Data L1 misalignment corrections : based on the fitting
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N track - run64 data (run 89 w/ lead plate)

250 .
200 e

150 =

Data, run64 LO 100 -
50 m

0 o

All columns are used in this study

o . " Extrapolation pos. U10
Data L1 misalignment corrections : based on the fitting .p : P :
@ sci. location track-candidate slope
= 0320 " Fitting:Y=-0.032x+0.599 | & | | Fitting:Y=-0.038x+0.627 | 800 e s | o
€ i £ 056p . GCJ -1934| & ;r::es
E 0.3l @® Data _ E osal @® Data E o [ 6.668 :>j - SHD
OE) ] — Linear fit GE) . - — Linear fit - 600 _ 2001 ]
g., 0.28— _ g) 0.52|— -
= o026 -+ = - 400 B
i ] 0.48] |
- 1 - 100 -
0241~ - 0.46/ B
i - 200~ .
0.22- Type A ] - Fit mean :
i ] 0428 - i 1 -2.00484e-03
A T T TIPS % o o 0 20 “ oo o0z 0 o 00
Column ID Column ID Track pos @ sci. location [mm)] Slope [tan(6)]
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N track - run64 MC (run 89 w/ lead plate) Egb

U10 track-candidate slope MCv1 of run64 MCv2 of runc4
Data run64 MC4 (zero rotation) MC5 (2.00484e-03 + 1.20658e-02)
: J N 5 O en g N
T Std Dev 0.01847 LIJ - LIJ . - ev _0.021 77
2001 7 1500 1 ] 1500/ T . —
H\ ~ ] E __ //'“‘\ |
N _ 10001 " ] 1000/~ -
100[- Uiy = i nje ] : IGE
i ) | 500/ ! : , - :
: Fit mean : | i Fit mean : N 500 Fit mean: U 8
: -2.00484e-03 | I 1.20658e-02 | I -7.57709e-04 |
0\|II\‘II\‘\II‘\II‘\ Ollll\‘l\\ll\lllllll 7L||||_\|\||||||\\\\|;
-0.04 -0.02 0 Osque [th(r)]‘(le)] -0.04 -0.02 0 OS(igpe [t%.gd(fe)] 0.04 0.02 0 OSO|(2) oe [t%(r)l?e)]
250
200
150
MC_v1 of run64 LO [

50

Dark box

—

Lead plate

Leads to position mean of the track-candidate
slope distribution
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N track -
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0.01F -
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Run64 (with lead plate) - N track

Run 89

(= run64 W/O lead plate) — «

No cut
:)'10§‘I L DL T ;
< F ~Data :
1 —— [mc -
10‘1; =
10-2; Bl =
10-4,l| =
O 3
3
5 2
[a] E
1
-2 0 2 4 8
# of tracks

10

=
<

Data/MC

10

1
107"
1072
107

1074

Extrapol. pos.| < 15 mm

—_—

- Data ;
[Ivc E

6 8 1 0
# of tracks

Data/MC

6

8 1 0
# of tracks

A.U.

Data/MC

|Extrapol. pos.| < 20 mm

- —-Data ]
e [mc 3
107 E
102 M CV2 _
107 = =
107 = =
107° L
3K
of o
1 l 3
-2 0 2 4 6 8 10
# of tracks

Run89 : acceptable. It derives a question, what is the source of the multi-tracks ?

Run64 : excellent agreement — the evidence that the G4 simulation with the simple material in

|[Extrapol. pos.| < 20 mm
3 § 2 § I L L -Dat\a ' §
e 1;* [Omc =
) MCv1 i
(@) 3? o 3E : =
° 1§ 7 ° 1§ —— B
: ) ° #Sof track1sO * ’ ’ ) ° #80f track1s0

such energy range is correct
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Physics list study - EMZ

For more info.

* The results shown above are based on the physics list “FTFP_BERT_EMZ”
 “FTFP_BERT” : recommended by Geant4 developers for HEP

applications

e “ EMZ” . 4th option of the additional EM interaction package. In

principle, is the most accurate one
— Single coulomb scattering is not included

G4ProcessManager: particle
[@]=== process[Transportation :Transportation] Active
Ordering:: AtRest AlongStep
GetPIL/ GetPIL/ Dolt

PostStep
DoIt GetPIL/ DoIt
Ordering::
index -1: -1: 2: 9: 6: 9:
parameter -1: -1: 0: Q: 0: 0:
[1]=== process[msc :Electromagnetic] Active
Ordering:: AtRest

GetPIL/

The active physics process of
positron (same as electron)

AlongStep
GetPIL/ DoIt

PostStep
DoIt GetPIL/ DoIt
Ordering::
index -1: -1: 1: 1: -1: -1:
parameter -1: -1: 1: 1: -1: -1:
[2]=== process[eloni :Electromagnetic] Active
Ordering:: AtRest AlongStep

GetPIL/ GetPIL/ DoIt

PostStep
DoIt GetPIL/ DoIt
Ordering::
index -1: -1: 0: 2: 5: 1:
parameter -1: -1: 2: 2: 2: 2:
[3]=== process[eBrem :Electromagnetic] Active
Ordering:: AtRest AlongStep

GetPIL/ GetPIL/ DoIt

PostStep
DoIt GetPIL/ DoIt
Ordering::
index -1: -1: -1: -1:
parameter -1: -1: -1: -1:
[4]=== process[ePairProd :Electromagnetic] Active
Ordering:: AtRest AlongStep

GetPIL/ GetPIL/ DoIt

In run.mac

/process/activate CoulombScat e+
/process/activate CoulombScat e-

PostStep
DoIt GetPIL/ DoIt
Ordering::
index -1: -1: -1: -1:
parameter -1: -1: -1: -1:
[S]=== process[annihil :Electromagnetic] Active
Ordering:: AtRest AlongStep
GetPIL/ GetPIL/ DoIt

PostStep
DoIt GetPIL/ DoIt
Ordering::
index Q: Q: -1: -1:
parameter 5: 5: -1: -1:
[6]=== process[CoulombScat :Electromagnetic] Active
Ordering:: AtRest AlongStep

GetPIL/ GetPIL/ DoIt

PostStep

DoIt GetPIL/ DoIt

Ordering::
index -1: -1: -1: -1: 1: 5:

1000:  1000:

parameter -1: -1: -1: -1:
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Rayl

MSC

eloni

eBrem

O |00 (N |0 [0 |- [N |—=
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-
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annihil

10°

EMZ

10*

10°

T Illllﬂl T lllllﬂl T lllllﬂlﬁ-

10?

10

V

U U ST U U TN U TN W N U S W N U S W N T S U T W N

Entries
Mean
Std Dev

289119
4.318
2.557

Physics process ID

| IR B

0 2 4 6 8 10 12 14

16 18

Zero Coulomb Scattering

20

23


https://geant4-userdoc.web.cern.ch/UsersGuides/PhysicsListGuide/html/electromagnetic/emphyslist.html

Physics list study - WVI

For more info.

* The new test physics list “FTFP_BERT_WVI”
 “FTFP_BERT” : recommended by Geant4 developers for HEP
applications
e “ WVI” : additional EM interaction package
— the WentzelVIl model is used for simulation of multiple scattering
combined with single elastic at large angles

pre_process

X
—
om

\/ Entries  7.426652e407
Mean 8.584
Std Dev 1528

16

Transportation

phot 14

compt
conv

12

Rayl 10

MSC 8

eloni

eBrem

O IN|OOO |~V IN|=

CoulombScat 4

-
o

annihil

10 12 14 16 18 20

OO
N
H
»
o
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U8 Residual

MCS EMZ 40um

D' 10 E T T T T T T T ?
< FBin Wldth 0 078 ~Data 3
e [mc E
107 g E
1072 =
1073 = =
10™
10°° L rf
O 3 - ' .................................................... ' ....... —]
% - T1 A
‘(_“, 2 n Y DUTRR. .............................................................. —
| c
'1_ .............................................. -Q- ........................................................... —]
1 05 0 05 1

Residual [mm]

U8 Scattering

S W71 71— T T T T
< E Bin width : 0.002639  ~pata ]
1|§— DMC =
10-‘;

10°

Data/MC

102 g

20.04 20.02 0 0.02 0.0
Scattering slope [tan(6)]
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MC WVI 20um

D‘ 10 T T T T 7

< Bln Wldth 0 078

- Data

[Jmc

Data/MC

Residual [mm]

2 EBin width : 0.002639 ~baa
+#
t t

Data/MC
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0.02 0.04

Scattering slope [tan(0)]

Comparison - residual & scattering distribution gk &

MC_SS_20um

) N

Single coulomb scattering only

(no msc)

MC sample generating

MC sample generating
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e The bin width is reconsidered, and the misalignment in MC is
iIntroduced
e The agreement between data and MC becomes better, for both
residual and scattering distribution. At least the tendency looks
similar for the peak region

* The dark-box vertical rotation is also considered. The improvement is
minor

* The cluster-size distribution of data is wider than the one of MC,
which is as expected
e Charge-sharing effect is not considered in MC, which is also the
reason of the fish-bone like distribution in MC cluster ADC
distribution
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* The discrepancy of the cluster-size distribution between data and MC
Is kind of consistent for both rotated case and unrotated case

* In the run with lead plate, the excellent agreement gives the hint that
the G4 simulation with the simple material in such energy range is
correct

* The original physics list “FTFP_BERT_EMZ” | used doesn’t simulate
the Coulomb scattering

* The new physics list “FTFP_BERT_WVI” considers the Coulomb
scattering. The tail region improves

INTT meeting Cheng-Wei Shih (NCUHEP, Taiwan)

27



Room of MC development i)

e | adder geometry & material review
* The thermal glue between HDI and stave is not included yet
* Improvement is expected to be small
* 10% more HDI metal has been considered, minor difference

INTT meeting Cheng-Wei Shih (NCUHEP, Taiwan) 28



Backup



Note : with lead plate study

* 4 runs are used
e Data run89
L1 offset correction : (all columns) based on fitting
e Type A : from run 89 type A
e Type B : from run 33 type B
e vertical rotation correction : based on data run89 U10 : -4.74917e-03 [slope]
e Data runc4
* L1 offset correction : (all columns) based on fitting
* Type A : from run64 type A
* Type B : from run64 type B
e vertical rotation correction : based on data run64 U10 : -2.00484e-03 [slope]

e MC run89
e L1 offset input : from U10 of data run89
L1 offset correction : (all columns) based on MC run89 U10
e vertical rotation input : data run89 U10
e vertical rotation correction : MC run89 U10
* MC run64
e L1 offset input : from U10 of data runc4
* |1 offset correction : (all columns) based on MC run64 U10
e vertical rotation input : data run64 U10
e vertical rotation correction : MC run64 U10

INTT meeting Cheng-Wei Shih (NCUHEP, Taiwan)
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Data Run64 (run 89 with lead plate) - chip residual

chip.chip
s o 3356 9.59931 +/- 0.0119656

40000

-0.0323918 +/- 0.00114698

35000

fit mean : 2.43477e-01

INTT meeting

fit mean : 2.11363e-01
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3 RN " Fitting : Y =-0.032x + 0.599 ' |
25000 |—
= E ]
zonoug— = 03 ’ Data _
15000 = [0} . . i
10000 - e — Linear fit
5ono§— 53 0.28— |
° e Icr:ip.clhi;4 A 8 L |
Iype = 026 —
Chip: 9 - i
8 rerrr _ TEntries 3127 . 0.24; —
qc) Mean  0.3013 Chip : 10 B b
7 i StdDev 02448 4@ T L ' Entries 4151 - *
u-boo - = S M Mean 0.27(;58 0.22— N
B Lﬁ L StdDev  0.2039 n ,
i ] 1000} — . i
600_ /\ ] B 7 0-2_T I | | | | ‘ | | | | ‘ | | | | I —
o b L A 9 10 11 12
Column ID
400 i
- 500— =
200;
- 0 [ | A N _ 1
O L TR I L R ) S U10 track-candidate slope
Residual [mm]
. 0 L C S rr " [Entries 4420
1 L] . - s -L ean —
fit mean : 3.09796e-01 fit mean : 2.73935e-01 5 | e —o0er
\T !
T T T T T T T T T T 7‘ tTT ‘ trT ‘ T T T ntries [ ] 7
% I ‘ ;r:::s 0:3;?3 %00 | Isletan 03322 L ™ —
g Doy 0223 Lﬁ StdDev  0.2626 -
(nn] i
1000~ . L N ]
400 i |
100~ L\ -
500~ - i L . i
, 200- - I Fit mean : |
* : -2.00484e-0 '
0 n | 0 | ‘ | I | | | I | | 1 I | | | | | | |
oL =T 1 05 0 05 1 -0.04 -0.02 0 0.02 0.04
-1 -0.5 0.5 1 : .
Residual [mm] Residual [mm] Slope [tan(e)]



Data Run64 (run 89 with lead plate) - chip residual

chip.chip

sonf- Gewn o056
= Std Dev 2.781
0.626502 +/- 0.0162958
-0.0382944 +/- 0.00529766
Chip: 3
i g,VIHHMHWHHIH;f;i:s oss0e — T T T T T T T U
I 001 b E B iting : Y =-0. X + U. .
S i Fitting : Y = -0.038x + 0.627 = 1
E 0.56_ ]
E ] £ el ® Data E
[ ()] S . . .
: £ - — Linear fit -
I C - ]
0= s 0 05 1 R S T 05 (@) 052— —
Residual [mm] Residual [mm] —_— - .
' S 0sf i
Fit mean : Fit mean : g 7 .
5.55200e-01 4.91730e-01 0.48— ]
S s 0.46 -
..é_n 00f= T 532 -og T mTr T n Entries 463 : :
:>j B Std Dev 0:3294 L<Il>J) 601~ Std Dev 7023727 044 __ —_
0.42- -
T :u I RS S M NN SN SN SO SO NN SR SRR A |:

Columrﬁ) ID

05 1 iy ‘
Residual [mm -1 -0.5 0 0.5, 1
[mm] Residual [mm]

Fit mean : Fit mean :
4.91200e-01 4.32869e-01
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MC run64 (run89 with lead plate)

directory : /datad4/chengwei/Geant4/INTT_simulation/G4/for_CW/Beamtest_data_Different_config/
MC_run64_with_lead_plate_with_run64_slope_and_offset

* G4 input L1 offset (from data run64 U10) : 2.73935e-01 mm
* G4 input vertical rotation (from data run64 U10) : 0.11486872 * deg

e G4 Output L1 offset (from MC run64 U10) : mm
e G4 Output vertical rotation (from MC run64 U10) :
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N track - run64 (= run89 with lead plate)

Track-candidate slope

U10 track-candidate slope

}B ———— MC5 run64, slope :
& b e -ocorer 2. 00484e 03 (data run64 U10)
L
200~ — g [ RN o
ﬂ:\ Data Lﬁ 1500j 1 M ] 2 (
100/~ Uy — 1000:— | L
I Fit mean : % 500:‘ _F_it mean : _
7 -2.00484e-03Y 1.025086-02
0504 ooz o 002 004 o ‘
Slope [tan(6)] 004008 o Slope [tanA(' o)l
Track-candidate slope Track-candidate slope Track-candidate slope
MC4 64 tat MC4 64 , MC5 run64 (2.00484e-03 +
, , G4 un4 (zero rotation) - MC4 run64 (zero rotation) 1.20658¢-02)
Z [ 100K - 12 M Ml 5 1M o S
u 1 15001 w 1
150 E j ! l _ S - ) | 15005 i 5
100~ I | : 1000:_ il 1000 ! P —
50! F-it mean : _ {LE{ SOOQM ] -F_it mean : L __ 1
i J I ' 500/ Fitmean: UNj -
P B P 7 $T700e-04 i
0504 002 0 002 004 0004 002 0 002 004 o . ]
Slope [tan(6)] Slope [tan(6)] 004 -0. 02 0 OS(iope oo
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Data Run89 (reference data of run64)

chip.chip

=N

-
&
IIII|IIII|IIII|IIII|IIII|IIﬁ

htem

p
Entries 675341

Std Dev 1.958

8.519

=

1 1 1
12
chip.chip

1
14

Data run89, track-candidate slope of U11

Uit
"(B I I _ ! I ‘ I Entries 43390
ac) Mean —0.004417
L|>-|1 0000 . Std Dev 0.005953
Fit mean: |
-4.62967e-003
5000 (0.26525866 degree)
()_ . R AN !
-0.04 -0.02 0 0.04
Slope [tan(0)]
INTT meeting

Misalignment [mm]

type A
036 I T T T T '- '. T T T T T T T T I
Flﬁlng Y= -0.626x + 0.548 -
. .
0.34 ® Data
— Linear fit -
0.32|—

0.547567
-0.0261907

Data run89, track-candidate slope of U10

u1o

Events

Fit mean :-

-4.74917e:03

(0.27210535 degree)

| B

0 002 004
Slope [tan(0)]
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MC run89 (Run64 without lead plate) i)

location : /datad4/chengwei/Geant4/INTT_simulation/G4/for_CW/Beamtest_data_Different_config/
MC_run64_without_lead_plate_equals_to_run89_with_run89_slope_and_offset

* G4 input L1 offset (from data run89 U10) : 2.85321e-01 mm
* G4 input vertical rotation (from data run89 U10) : 0.27210535 * deg

e G4 Output L1 offset (from MC run89 U10) : 2.83999e-01 mm
e G4 Output vertical rotation (from MC run89 U10) : 4.32004e-03 (slope)

MC Chip : 10
@ T Fit mean : -4.32004e-03
GCJ L I Mean 0.2847 ﬂ SR Entries
S c 1
LLI | . . Std Dev  0.05206 msoooo [
soo0o F1t Mean : 4 @ F MCU10
i 2.83999e-01 i I I
400001 20000 | ]
20000+ &L = 10000 ]
N I N T Y
Residual [mm] 0—004 002 0 002 004
Slope [tan(0)]

INTT meeting Cheng-Wei Shih (NCUHER, Taiwan) 36



Cluster size - run61 (vertical rotation)

Data : Run89 (= run61 without vertical rotation) U11, MC : Run89 MC5 condition
L0 T Lo No selection

- Data

[Jmc

107
1072
1073

1074

IIIIILI_I] IIIIII|,|,| IIIII|_|_|,| IIIII|_|,|,| IIIIII|,|,| IIIIII_IJJ
IIIII|,|,| IIIIIL|_|,| IIIIIL|_|,| IIIIIIL|,| IIIIIIL|,| IIIIIIL;]

]_l_m'l'lTl'rllllllTl'l IIIII|T|'| IIIIII|T| IIIIII|T| IIIIIITII

O G T TSI . O g L T T e e T ] ' .......... —
b= ]
[ Y O U SN 5 0 DU B Bt S -
© 7
a e
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15 0 5 10 15

Cluster size Cluster size

: Run61 MC4 condition

Data : Run61 U11, MC
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Data run61 (vertical rotation)

Beam spot : U11

Ui1
Track-candidate slope
- Fit mean : -
4°°°f 1.98468e-01
2000_— J | —
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