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#) JULICH

FORSCHUNGSZENTRUM

STT System Resolution (Fands

Check time resolution of readout by determination of system resolution
All steps of readout and analysis included (jitter — calibration — tracking)

Saw spoiled resolution by imperfect mechanical testframe (sag)
Frame introduces straw tube bending

Tomography method developed (beam, 2°Sr)

No straw re-alignment during (short) beam time possible

Recipe how to correct mech. distortion in data developed

Design system resolution achieved

Can serve as system failure test (mech. distortions)

PANDA-STT mech. frame system with better precision (FE-analysis, aso..)
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Mech. Distortions in Data (ASIC/TRB) c#=nuaa

= Drift time spectra distorted (wire not in tube center)
= Isochrone relation r(t) distorted (~ 100-200um in data)
= Uncorrected r(t) yields ~ 200-250 um track resolution

= Staggered layer geometry helps, strong averaging

tO_VS_i SO | Entries
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8 8 8 8 8 B
8 8
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#) J0LICH

FORSCHUNGSZENTRUM

Recipe for Data Correction fanda

= Reconstruct tracks with uncorrected r(t) uncorrected corrected

= ~200pm track resolution sufficient e . O

= Determine residual shifts ; 1. .
(track above/below wire)

= Correct r(t) by avg. residual shifts

L e
n‘ 0.8 0.6 04 0.2 [] 02 0.4 08 08

= Add R, to r(t), above/below wire

[_Channel vs (below wire) | [ Channel vs (below wire) | Eriries_ 14070070007 |

= Re-fit, iteration of shifts

Channel no.

= Uncorr.: ¢ = 187um, mean= -58um
= Corr: 6 =135 um, mean = -1um

= Global r(t) used
= R, shifts for individual channel

Number of Entries

= Individual wire positioning not necess.

0—1 08 -06 -04 -02 0 02 0.4 06 08 0_1 08 -06 -04 -02 [] 0.2 04 [ X

Residuals (mm)

Oct-25th, 2017 Peter Wintz - STT Readout Meeting - eZuce p.3



Mitglied der Helmholtz-Gemeinschaft

ASIC/TRB Spatial & ToT Resolution

Results here for ASIC/TRB readout (analysis by Peter)
Full dE/dx range covered: ~ 5-50 keV/cm
Results for deuteron testbeams & cosmic data-taking

Spat. resolution in range o = 130 — 142 um (biased!)
Design goal (150um) reached

ToT separation power demonstrated
PASTTREC-ASIC verified

— [ Track Fit Residuals | —_ [ Time-over-threshold / dx |
S £
=. s "Deuteron beam = Cosmic £ ) + Constant 4.217 £0.1128
= 0.6. 0.75. 1.5 GeV/c > Slope  -1.15 +0.1829
S e £
5 5 0 = Deuteron beam,
» O = 0.6, 0.75, 1.5 GeV/c
Q K s " C .
(24 = osmic
1301 o 251
. A
g’ 125] W il ‘1"
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panda

[__Resid vs. isochr radius (allch) ]
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[ No Outliers vs No Hits Track | [Entries 1378010 |

Hits per track

#Rejected outlier hits
(sigma cut)
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