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What are detectors?

CMS DETECTOR STEEL RETURN YOKE

Total weight : 14,000 tonnes 12,500 tonnes SILICON TRACKERS

Overall diameter : 15.0m Pixel (100x150 pm) ~16m* ~66M channels
Overall length :28.7m Microstrips (80x180 um) ~200m?* ~9.6M channels

Magnetic field :3.8T

Hermetic

SUPERCONDUCTING SOLENOID
Niobium titanium coil carrying ~18,000A

MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers
Endcaps: 468 Cathode Strip, 432 Resistive Plate Chambers

PRESHOWER

Silicon strips ~16m” ~137,000 channels S eve ral-

layers

FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels

CRYSTAL ST
ELECTROMAGNETIC Minimise
CALORIMETER (ECAL) :
~76,000 scintillating PbWO, crystals m ate rl al

HADRON CALORIMETER (HCAL)
Brass + Plastic scintillator ~7,000 channels



T _—— " [T Strip Tracker
[ Pixel Tracker

o

1200 1600 2000 2400 2800 z/mm

CMS



Composite materials

-CFPR (Carbon-Fibre-Reinforced Polymer)
-Epoxy resin
-TPG (Thermal Pyrolytic Graphite)

(a) E-CFRP (b) T-CFRP



Design Flow




Concept

Idea to fullfill a necessity.

-Stave

Design in Cad

Design with Catia of a prototype.

+info




Heat-induced Deformation

D: Static Structural
Total Deformation
Type: Total Deformation
Unit: ym

Time: L

10/10/2019 11:12

7.1596 Max
6.3641
5.5686
47731
3.9776
31821
2.3865
L3591
0.79551
0 Min

B: OnlyStave
Termperature
Type: Temperature
Unit:°C

Time: 1
10/10/2019 L1:06

78417 Max
12.425
66.433
60.441
54.449
48457
42.465
36.473
30.481
24,489 Min

Analysis and
Symulation

Thermal Analysis




Prototype




Prototype: Clean Room in Lausanne
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= 1 o) 4” silicon wafer, 525 um thick
— : Passivation layer = 500 nm SiO2
s ) Metal layer = 100 nm Ti + 1000 nm Au
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Heater to simulate
the module




Mock Up
Production
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Aluminium Etching



Engravings seen
on SEM

Final
Result
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Thermoelectric




Questions?



