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STT-ASIC readout
144 channels
6 layers x 24 tubes

Beam time April 2016 Beam time December 2016
Particles: Protons Particles: Deuterons
Momentum: 0.55, 0.75, 1.0, 2.95 GeV/c Momentum: 0.65, 0.75, 1.5 GeV/c

Plots are from both particle species and various momenta

Same settings: voltage is 1800 V, threshold is 20mV, gain is 1, peak time is 35 ns

4 Alexandros Apostolou



45000

40000

35000

30000

25000

20000

15000

10000

5000

: I‘i.kSllIliVGI'Siteit kvi - center for advanced , '
] / J / radiation technology J U L I C H

groningen

FORSCHUNGSZENTRUM

First check is time distribution from raw data

= 10° =

E 1045?

;_ 1035—

g— 10°

= 10 =

- e H

:.:. (A AN S S TN TN AN SN SN SN S NN SN SO SN SN AN el el nuted = |||||||||1ﬂ|”|||||||||||

-8p0 -800 —-750 —700 -§50 —600 0 20 40 60 80 100 120 140
1 TDC time (ns) Hits per event

Requirement: At least 12 hits per event (50% of total)

80-90 % of the events in the raw data is used
(1 GeV/c proton data : 65-70%)

Next step —> calibration
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BUT there are channels with strange time distributions
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AND at the same time strange TOTs (not always)
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“Clean up” ns
24 channels excluded in April data (1/6 of total)
16 channels excluded in December data (1/9 of total)(??7?)
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Only drift times between 0 and 160 ns

Requirement: At least 12 hits per event (50% of total)
75-85 % of the calibrated events is used
(no “clean up” : ~90%)
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Next step —> tracking
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Tubes
Isochrones
Tracks

4 candidate tracks
Selection of best track (pre track)
Apply minimization to the pre track (Minuit function)

i ~
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Steps and cuts for tracking

- Calculation of isochrones based on the parameters of the fit

- If isochrone is between -200um and 0, set 250um

- Determination of the pre track

- Qutliers #1: Distance between track and wire > 6mm, skip hit

- Apply minimization

- Qutliers #2: Residual > 0.6mm, skip hit

- Apply minimization

- QOutliers #3: Residual > 2.5 sigma of the isochrone error, skip hit
- Apply minimization

- Requirement: At least 12 hits per event (50% of total)

- Final track
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75-85 % of the events used for final tracking
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Iteration procedure

Recalculation of isochrones and isochrone error based on data
3 No iteration s 3rd iteration
o.19§— 016;— —I—
0_ | ‘: | | | | é | | | | :li | | | | L|1|SIOC|’:I'OI':erIadi51.IS(ImnI1) | ():I I I I ‘: ] l I I 2| I I I I \_’l-?, I I I l 4|1 I I I I 5|', I l
= - l Isochrone radius (mm)
i 3; " —150
% 20 '4|0' | |6|0| | 'alo' | '1(|)0' | '1£o' 'S;Lf?;im;(;;)so 0

14 Alexandros Apostolou



riiksuniversiteit kvi - center for advanced , N
J / radiation technology J U L I C H

groningen FORSCHUNGSZENTRUM
- Pre-track no iteration
§ Final track 3rd iteration
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Summary of spatial resolution
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TOT/dx : information from 3rd iteration
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Summary of TOT/dx
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Conclusions

Some problems with prototype (proton test)
Software analysis methods are working
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