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Ladder detection efficiency

* Original : fitting method

 New method : Detector Under Test (Geometry method), standard

Schematic of the CERN SPS testbeam facility
TELs : pixel detectors
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Procedures :

DUT

|‘ | |True hit ?

1. find the track by the detector units (TELs in this facility)
2. once the candidate is confirmed to be a really track, check the clusters of DUTs
3. if the residual of the interpolation of the track and the clusters of DUTs < requirement

— good
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Ladder detection efficiency

* INTT : stripe silicon tracker
o 0ONilni2
Beam test 2021 Efficiency calculation :
3 |ayers 0NI2
e standalone

* Not easy to define a good track by two hits, challenge !

D

Ladder O Ladder 2
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Ladder detection efficiency

Distance between the

first ladder

Eventcut

_Camac related

400 < Camac tdc[3] < 1200
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1 TDC
5 ADC run 52 -1 < Camac_adc|[0] < 50 200 < Camac_adc[1] < 400 250 < Camac_adc[2] < 500
run 89 | 75 < Camac_adc[0] < 300 100 < Camac_adc[1] < 350 250 < Camac_adc[2] < 500
3 INTT_event ==
T4 " No double saving hits (no clone hits) |
5 Single Cluster in selected chip (SC) of LO (abbr. SCLO) and L2 (abbr. SCL2) required
6 No cluster in adjacent chips (SC-1 & SC+1) required
7 Edge exclusion (ladder bottom edge + 5 ch) < Y-pos of SCLO and SCL2 < (ladder top edge - 5 ch)
8 Cluster ADC Sum of ADC of SCLO > adc0 && Sum of ADC of SCL2 > adcO
9 Cluster size Cluster size of SCLO > 1 && Cluster size of SCL2 > 1 = Not used now
Two options Sum of cluster size of SCLO and cluster size of SCL2 > 2 (or 1) = Currently used
10 Slope cut fabs(slope of SCL2 - SCL0) < 0.01
11 Residual fabs(CL1 - the extrapolation position) < 3 strips (0.234 mm, currently used)
Correction
. . run 52, L1 (U8 only) -0.2908 mm
Alignment correction
run 89, L1 (U10, only) -0.2850 mm
run 52 0.002725
Slope correction
run 89 0.005269




Ladder detection efficiency, run52 MC U11

Sum of cluster size of SCLO and SCL2 > 1 Sum of cluster size of SCLO and SCL2 >
# of 111 : 105951 # of 111 : 8204
# of 101 : 182 # of 101 : 32
Efficiency : 0.998285 Efficiency : 0.996115
Efficiency by TEfficiency Efficiency by TEfficiency
99.82852 +0.01269 -0.01366 99.61146 +0.06823 -0.08135
Detection efficiency of I1 : 99.82J_r8'8% Detection efficiency of 1 : 99.611’8'8;
DUT layer 1 residual DUT layer 1 residual DUT candidate track slope
? 10°E Entries 112742 ? Entries 8951 : - Entries 8959
LIC.I _J— Mean 0.0002386 LICJ W Mean -9.741e-05 i 1 600 :_ Mean -3.712e-06
. o 10° —fit gaus mean : 0.0006, fit gauﬁv&idth 0.0444 o 1400 Qit gaus mean : -0.0001, fit gaus width 0.0045 N
10 = = x* : 392.49, NDF : 47, x*/NDF : 8.3508 %2 :165.14, NDF : 41, x*/NDF : 4.0277
| double gaussian fit 1200 }

mean : 0.0005, fraction : 0.97(1”‘

3 | first width : 0.0408, second wjdth 10.1234 B
107 3 sigma width : 0.2659 -0.2649 = 0.5308 1000—

N

10° .2 : 115.54, NDF : 14, 4?/NDF } 8.2526 .

- - L 800

102 = : H L -

: 1ok | H 6001~

10 - 400}

: l -

i [ N 200

| 1 C

1HHHH-‘HHHHHH ? H‘HH\HH ‘ \\‘\\\‘HH‘HH\H\ J_“\\\H\ 71_HJ_A_AL1‘\L1 \‘\\\\‘\\\\‘\ dl\\l‘\\\
-10 -8 -6 -4 -2 0 2 4 6 8 10 -1.5 -1 -0.5 0 0.5 1 1.5 —8.05—0.04—0.03—0.02—0.01 0 0.01 0.02 0.03 0.04 0.05
Unit : mm Unit : mm (12-11)/distance
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Ladder detection efficiency, run52 U8

Sum of cluster size of SCLO and SCL2 > 1 Sum of cluster size of SCLO and SCL2 >

# of 111 : 45116
# of 101 : 315
Efficiency : 0.993066

# of 111 : 18493
# of 101 : 132
Efficiency : 0.992913

Efficiency by TEfficiency
99.29128 +0.06143 -0.06695

Efficiency by TEfficiency
99.30664 +0.03892 -0.04116

: . . +0.04 : - . +0.06
Detection efficiency of 11 : 99.317 /7 Detection efficiency of 11 : 99.297 0
DUT layer 1 residual DUT layer 1 residual DUT candidate track slope
> = >
..E - _ Entries 48100 ..E A Entries 48100 - Entries 48243
L B Mean  -0.0007238 L al [ ‘1 Mean 0.00201 B Mean 0.0005392
10*E Std Dev 0.149 10 - | \ Std Dev  0.07274 14000— StdDev  0.005724
= [ fit gaus mean : -0.0012, fit gal{s &idth 0.0299 | fit gaus mean : 0.0010, fit gaus Width 0.0029
= - %2 : 4381.85, NDF : 83, x2/NDF ;52,7933 | %2 : 4626.81, NDF : 47, v%/NDF : 98.4429
i - || 12000—
3| double gaussian fit | B
10° 10" Emean : -0.0008, fraction : 0.93 i
- L first width : 0.0260, second width [},0.0812 10000~
C 3 sigma width : 0.1956 -0.1972(=0 §928 -
- | 2 :1756.44, NDF : 29, XZINDFZ: 60 ‘668 -
i [ 8000
102 | | -
B 6000
10E 4000
- ﬂm 2000}
%’T\H\‘H\H\H\\\‘\ | L1 | L1 | \\\‘H\\‘\\\‘\\\ \‘\ \‘\\\\ 71111@111}1 \\\‘\\\\ lll‘lll\‘\\\\
-10 -8 -6 -4 4 6 8 10 . . 0 1 1.5 —8.05—0.04—0.03—0.02 -0.01 0 0.01 0.02 0.03 0.04 0.05
Unit : mm Unit : mm (12-11)/distance
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Ladder detection efficiency, run89 U10

Sum of cluster size of SCLO and SCL2 > 1

# of 111 : 51765
# of 101

Efficiency :

: 424
0.991876

Efficiency by TEfficiency

99.18757

Detection efficiency of 11 :

DUT layer 1 residual

+0.03929

> -
..E Entries 57479
L L Mean -0.01873
Std Dev 0.2921
10*E
10° =
1| ‘ \H\ \H
8 10
Unit : mm

INTT Meeting

-0.04123

(o]e}) 19+O.04

Entry

—0.04

DUT layer 1 residual

Sum of cluster size of SCLO and SCL2 >

21076
159
0.992512

# of 111 :
# of 101 :

Efficiency :
Efficiency by TEfficiency
99.25124

i double gaussian fit
10° Emean : -0.0029, fraction : 0.95
E first width : 0.0269, second wi

- 3 sigma width : 0.2003 -0.206
:XZ : 1628.10, NDF : 29, »%ND

N

10°E | }
- fit gaus mean : -0.0033, fit gaus width 0.0303
| %2 :4497.82, NDF : 92, v%NDF ;48.8894

th | 0.0863
= 0,4064
. 56/1415

Entries 57479
Mean 0.0002377

Std Dev 0.08011

1.5

Unit : mm
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Detection efficiency of 11 : 99.2

-0.06395
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DUT candidate track slope

| %2 :6178.12, NDF : 47, x%/NDF

_ fit gaus mean : 0.0002, fit gaus

.05-0

idth 0.0028
1.4493

Entries 57751
Mean 0.0005668

Std Dev 0.00607
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Detection efficiency - comparison

Sum of cluster size of SCLO and SCL2 > 1 Sum of cluster size of SCLO and SCL2 >

# of 111 : 18493
# of 101 : 132
Efficiency : 0.992913

# of 111 : 45116
# of 101 : 315
RV AUIS I Efficiency : 0.993066

Efficiency by TEfficiency Efficiency by TEfficiency

99.30664 +0.03892 -0.04116 99.29128 +0.06143 -0.06695
Detection efficiency of I1 : 99.31f8:8fL Detection efficiency of I1 : 99.291“8:8?

# of 111 : 51765 # of 111 : 21076

# of 101 : 424 # of 101 : 159

SSlallHURIO Efficiency : 0.991876 Efficiency : 0.992512

Efficiency by TEfficiency Efficiency by TEfficiency

99.18757 +0.03929 -0.04123 99.25124 +0.05913 -0.06395
Detection efficiency of I1 : 99.191’8:821 Detection efficiency of I1 : 99.251“8:82

Run ID | effi. LO (%) | effi. L1 (%) | effi. L2 (%)
52 | 99.737092 fl 99601003 | Y99.00+0%4

53 | 99.7570% | 99.6570%2 | 99.127%4

54 | 99.78%0%2 | 99.617002 | 99.16+S3

. . . 0.02 0.02 0.03
Comparing to the original method 5 | 9975%00 | 9958%gm | 99-14%004
57 99.21700% | 99.607003 | 99.257003

58 94.635003 | 99.59709% | 99.187004

88 | 99.2779%% | 99.7319% | 99.167G

89 | 99.621003 ¢ 99.7870% | 399.167004
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Ladder detection efficiency

 Without the cuts of

° Camao_tdc[3] There is almost no correlation between the
° Camao_adc[1 ,2,3] CAMAC parameters and the INTT hits

e INTT event ==

Detection efficiency of I1 : 99.31“:8:8?L

# of 111 : 45530
# of 101 : 317
UMV Efficiency : 0.993086
Efficiency by TEfficiency
99.30857 +0.03869 -0.04091

Detection efficiency of [1 : 99.181-04

—0.04
# of 111 : 52303
# of 101 : 428
Vet UAIOIN Efficiency : 0.991883

Efficiency by TEfficiency
99.18833 +0.03907 -0.04098
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Macro test

* Run52 MC, reduce the effi. of all three layers down to 95%

# of 111 : 91010
# of 101 : 4875
Uit Efficiency : 0.949158
Efficiency by TEfficiency
94.91578 +0.07099 -0.07194

* Run52 MC, reduce the effi. of all three layers down to 92%

# of 111 : 82823
# of 101 : 7175
Uit Efficiency : 0.920276

Efficiency by TEfficiency
92.02760 +0.09038 -0.09132
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Run 89, two behaviors

Satellite peak, seesaw behavior

Correlation of residual and 10 position

10

LO cluster pos, unit : mm
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- Residual, unit : mm

Seesaw !
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Behavior 2 : slope big = middle-layer residual big

(I2-11)/distance

Correla}iog of residual and slope
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Residual, unit : mm

10 |1 12| |10 11 12

Only 12 cluster moves
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Summary

* The preliminary results show that the detection efficiency of the middle
layer can be up to 99% by using the DUT method (Geometry method)

 The MC was checked as well to test the algorithm. Based on current
test results, the algorithm is capable to reflect the true efficiency

* The satellite peak region of run89 seems to be made of two behaviors.
Further check is required
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