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H8 Testbeam Setup for Tracking
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@ module fully equipped with 96 APVs

@ 1024 strips for each layer were read out by two FEC cards

@ two further FEC cards for 28 APVs of tracking telescope:
3 twodimensional GEMs and 2 twodimensional TMMs
= 4 FECs read out @ 220 Hz

@ acquisition of 25 ns time jitter via TDC (VME)
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Centroid Spatial Resolution for Perpendicular Incident

SM2
@ 5 reference detectors: grack = 70 pm

track uncertainty @ SM2

tracking
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conclusion : tracking works
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Investigation of Centroid Resolution
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conclusion : centroid resolution is excellent and behaves as expected
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Cluster Reconstruction
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@ only the cluster with the highest
charge is considered (leading cluster,
90% single cluster events)

clusters created by noise are avoided
@ number of strips in leading cluster
increases with angle as expected

@ readout PCB differences of Module 0
boards influence heavily the
amplification, but not the resolution

charge of leading cluster
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Pulse Height
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@ gas amplification depended on layer

@ gas amplification for stereo layers lower
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APV Readout and Signal Reconstruction for pTPC Analysis
APV principle
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Single Channel Signal Properties @ 20° , 300V Ugyig
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pTPC Analysis

e @ angle reconstruction:
s L cathode .
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@ determination of t;,;q with new method
@ time jitter correction (40 MHz clock of APV /FEC) works v
@ correction of capacitive coupling between strips ~ 30% v
(LT Spice simulation)
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Preliminary pTPC Results at 20°

angle reconstruction
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Time Jitter Correction and Signal Time
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Cosmic Ray Test Facility for Module Calibration

muon track

trigger scintillator G
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@ 2D track reconstruction with two Monitored Drift Tube (MDT) chambers
@ trigger via scintillator hodoscope with &~ 10 cm resolution in orthogonal direction

@ MDT chambers : 2.2m x 4m
= active area : 9m?, angular acceptance : +30°

@ readout of the full module with six FEC cards @ full 100 Hz p-rate
(tested up to 500 Hz with random trigger)
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Average Pulse Height Distribution
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Readout PCB Alignment
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First Data of SM2 Module 1
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Conclusions

@ centroid analysis shows:

e resolution for perpendicular tracks is below 90 pm = tracking works v~

e resolution behaves as expected = Module works v/
o uTPC analysis:

signal properties as expected v~

cluster properties as expected v~

corrections (jitter, capacitive coupling) work v~
incident angle is reconstructed correctly v~
resolution will be further investigated

®© ©6 6 o o

@ investigation in the cosmic ray test facility:
e homogeneous pulse height distribution for the full SM2 Module 0
measured v~
o board alignment will be further investigated
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Backup
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Measurement Program

view from telescope against beam direction
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@ scan of a large part of the active area to investigate the efficiency
= dead or noisy areas (for example between the PCBs)

@ resolution as function of amplification and drift voltage, as well as
incidence angle

o PCB alignment
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Readout with Jitter Correction Possibility
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Correction due to Capacitive Coupling
of Neighboring Strips

charge spread due to capacitive coupling between resistive/readout strips

concept simulation
Q o applied current pulse
- tran 05000 0 10n
1 resistive strips
‘{v'\- resistive strips
L L L 18p
K2 k2 K2 % readout strips
-~ —u—»! readout strips i
1 TC13 $C7 —C8 D 10 A
0.29q q 0.29q readout
implementation

loop strips in cluster
loop timebins from signalstart to maximum
loop neighbors from 1 to 3
neighbor charge - 0.29" central strip charge
central strip charge + 0.29" central strip charge
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Readout PCB Alignment

eta out stereo In
T £ !
E 0.8}|+—data 1 notshifted E o8 datad et
S 06 5
§ 06| data2shift applied g 0.6 | g ata 2 Shiift Applied i
= 04 T = 04
s E ] # i
2 : . { 2 o2 U g
> o B 2 0. it
£ - Y 8 Memeden v AT
T e, it sy 15 4 *t‘w b et #*
02 2 L RN Al I . o |
. 4 o -0.2 vy e
04} . 0.4 * '
d
-0.6 -0.6
-0.8 -08
- -1
1600 -a00 200 0 200 400 -600  -400  -200 0 200 400
MDT precision coordinate [mm] MDt precision coordinate [mm]
. eta in stereo out
T El
£ o8 data t-not-shifted E o8
§ os § oe 4
e — data 2 shift applie H] —— data 2 shift applied iy
- R e ik
g 04 o 5 04 S L
3 -,
3 0.2 % 02 ; Fr
0 SO ey SO e S =0 i T i £ K
-02 R R, -02 i
-0.4 -0.4
-06 -0.6
-0.8 -0.8
1600 a0 200 0 200 400 1500 a0 200 0 200 400
MDT precision coordinate [mm] MDT precision coordinate [mm]

Herrmann (LN NSW - SM2 Module 0 @ H8 2017 10.11.2017 5/5



	H8 Testbeam Setup
	Centroid Spatial Resolution

	Results
	Pulse Height

	µTPC Analysis
	Cosmic Ray Facility
	Anhang

