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- TRD Operation Principle
- TRD Components
- Setup Variants
- Detector Optimization process
- Trigger Rate
- Occupancy
- Wire Geometry
- TR-Absorption
- Signal Collection Time
- Radiation Environment

- Material Budget
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ROC type small large
Module type 1,2, 3 6,7, 8
Outer dimensions 57 x 57cm® 95 x 95 cm?
Active area 2862.25 cm®  8372.25 cm”
Total height 49.5 mm
Height amplification region 3.5+3.5mm
Height drift region 5.0 mm
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Module type # Modules/plane  # Pads Pad area (cm?)
1 8 23,040 1.01
2 6 9,600 1.69 / 1.86
3 10 9,600 3.04
6 6 12,288 4.13
7 8 8,192 8.27
8 12 9,216 11.14 / 10.96
Total for one TRD layer 50 71,936
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Bucharest MuUnster Frankfurt
2006 Small dual-sided MWPC
Triangular pads
2008
Large dual-sided MWPC
2009 Triangular pads
v \/
2010 : : : : : :
Single-sided Single-sided Single-sided
2011 drift MWPC drift MWPC Sym. MWPC
Triang. pads Rec. pads Rec. pads
2012 + idl \ ded
Final small module Altgrlggtii_glMe\NPC
2013 i
Prototype design Rec. pads
2014 small module
drift MWPC Y
2015 Triang. pads

Final large module
2016 Prototype design
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Charge Fraction on Central Pad
——— aeunamsee OPtimal Pad Dimensions
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h (mm)

2dim. reco.
per layer

N RERRRY

Maximum trigger rate per channel (ASIC)
- Maximum pad area

— Optimal charge sharing (2.5 channels per cluster)

Pad width (W)

Lol

Pad height (H) integer multiple of 2.5mm anode pitch
Distance between anode and pad-plane (h) 14.03.2017
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Radiator: Prototype Material Density {gff{rmjj Thickness (em) X/Xy (%)
G30 PP fibers 0.064 — 0.074 12 1.70 - 1.96
H PE foam 0.026 30 1.39 - 1.75
K++ POKALON 25 3.09
Entrance window: Material Thickness (nm) X/ Xp (%)
Aluminum 3 0.003
Kapton 25 0.009
CF 10000 (4.215)
CF 15000 (6.323)
Sum 0.012

Back Panel:

Cyrano Bergmann

CF support grid

+ (4.215 — 6.323)

Material Thickness (pm) X/ Xo (%)
Honeycomb 22000 0.170
Air 22000 0.007
Epoxy 100 0.028
CF sheet 2 x 300 0.253
FR4 360 0.226
Cu 25 0.174
Aluminum frame 27000 (30.045)
Sum 0.858
Aluminum frame + 30.045
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CBM-TRD default detector design:
- Drift MWPC 3.5+3.5+5mm

- Operated with Xe/CO, (85/15)

- ~0.2us electron collection time
- 2 module sizes — 6 module types
- 4 detector layers

- Detector acceptance: 88.1% for small modules and
92.8% for large modules

- Radiation environment — ASIC technology

- Material budget: < 1% X/X, per layer in active area (88.1 — 92.8%)
< 40% X/X, in frame area (7.2 - 11.9%)
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