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Detector Views

Positioning and clearance
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Figure 5: Positioning of the EEEMCal into the ePIC Detector, 176 cm < d < 179 c¢m for the
crystals (ideal position for physics: 174 cm)
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Detector Views
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. MECHANICAL STRUCTURE

Mechanical structure + cooling

V,
// Dead area
Z

Additional crystals in the corners

Clearance

Total crystals = 2722 + 10 = 2732

CENTERED

Triple | Engineering meeting Update — Julien Bettane



Status / Updates | Beam test & Prototype

Beam test:

= @DESY : 16" Feb — 02t March 2025
» Test the SiPM readout (among others...)
= Ongoing results/Analysis

Prototype upgrade:

= Cosmic bench

= 2 scintillators + 2 PMTs

= 25 PWO crystals

= PCB SiPM with different readout
= Beam tests compatible
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Readout options

Total channels

—— 1 channel 2740

> Merging by 4

—» 4 channels 10960

No merging

—— 16 channels 43840

HEN
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Status / Updates | External structure

-

FEA Model: FEA Model:

gl = 1 face at the center = Worst case: fastened at 3 and 9

S N A | o'clock

1 = 16 other faces on both sides = The way to fasten the structure
— 626,5 Kg x2 (11,9 kg to 79,8 Kg) increase the results in terms of
= 59 steps to check the deflection stress

during the assembly
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Status / Updates | External structure

Ansys

2023R1

0,00 350,00 700,00 (mm) 0,00 350,00 700,00 (mm)

175,00 525,00 175,00 525,00

Displacement X < 0,5 mm Displacement Y < 0,8 mm
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Status / Updates | External structure

Mechanical feasibility study

O How to cool ?

— Copper tubes insert in the
aluminum

— FSW + machined coll

O How to build the structure?

— Foundry (not selected)
— Machining (bandsaw cutting)

03/03/2025

EIC - EEEMCal - R&D External structure

Etude de faisabilté - 26/02/2025

$1360(1370)

650.07

626.79
.‘._‘_‘ §
7

o

Matiere: Aluminium 5083
Quantité: 1
Option 1 (laminage+recuit): Usinage & partir de brut Dext1360-Dint1215

Option 2 (sciage): Usinage a partir de brut Dext1370-Dint1205

$1215(1205)

300

Structure dodécagone usinée avec cooling

Solution A: Tubes cuivre montés serrés [X Pergage 120 trous D10

Solution B: Canaux FSW [{ Usinage rainures serpentins faces extérieures

Laboratoire de Physique des 2 Infinis Iréne Joliot-Curie (Orsay)
Bureau d'études mécaniques
Julien Bettane | 01 69 15 63 76
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Status / Updates | External structure

Mechanical prototypes to compare the feasibilty and the efficiency of the cooling

Quotation under
preparation

— Copper tubes insert in the aluminum — FSW + machined coll
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Status / Updates | FEB

Boxes all around

With cables — Fan + Exchanger

03/03/2025

3 main options for the Front End Board

Boxes in front of the SiPM

(B)

Scint. Tile Reflector foil

Silicon Module

Connector (5mm high)

SiPM  cover plate with adapter board (1mm high) twinax cable

in mm,
not in scale

Scint. Tile imide i i
Coppér Cooling HGROC polyimide isolation (50um)

Plate (6mm thick)

protection layer
(FR4, 200um)

Racks with cold plates

With cables — Fan + Exchanger

Without cables — Cold plate
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brazed copper heatsink

\
aluminum

plate (bolted
to copper)

FEB

With cables — Rack + cold plate



Plans Towards PDR

EIC — ePIC — EEEMCal

Design, Assembly, Integration &
Installation of the backward Ecal

Mechanical Design Report

Prepared by :

Mechanical engineer: Julien Bettane

Review by :
Detector Sub-system Technical Coordinator: Carlos Munoz Camacho

Mechanical Team :
Mechanical designer: Alexandre Migayron
Technical team: Brice Geoffroy, Carlos Domingues Goncalves, Mikat
Imre, Bernard Mathon, Sébastien Olmo

March 2024

Laboratoire de Physique des deux Infinis Iréne Joliot-Curie (IICLab)
CNRS — IN2P3 — Université Ps W
15 rue Geaorges Clémenceau, Orsay, 91405 Cedex

Mechanical Design Report

03/03/2025

Beamltest Revue de Pre

@DE§Y projet IN2P3 B¢ R 2026

*\V * ¢CD-3B (O cp-2/3C

R&D cooling | External structure
= Tube cuivre vs FSW
= Réalisation de prototypes Choix techno External structure et validation

= Réalisation prototype (ou structure finale)

|| Etude de faisabilité | External structure = Test mécanique, test cooling et métrologique
| = Fonderie vs Plaque coulée découpée

= Propriétés mécaniques, corrosion

MECHANICS

R&D | Internal structure structure
= Piéce monobloc

= Tube cuivre vs FSW N

Design général

Readout SiPM
= Full merging vs Merging x4 vs No merging .
Chemin L

critique critique

Design FEB

0 (1) FEB Electronic boxes (with cables)
* On the external diameter (A)
* Al — Cooling: fan + exchanger
* A2 — Cooling: racks with cold plates
= In front of the SiPM (B)

0O (2) FEB pluged
= In front of the SIiPM
= Cooling: Cold plates (+ fan & exchanger if needed)
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Services Estimates

— the crystals
Tubes Length=8 m Jnput IC .
2m+4m+2m) o © =~ 1300.mm
- - 2 <« Chiller 2: Cooling for the
s - > electronics
S - Output BC1 = = 12 boxes BC (2 sytems)
gy Mies - = 120 W per box (1500 W)

=2m Chillers Chiller 1: Cooling for the crystals

Distributors +  External cooling EC (2
_r Input EC1 systems)
i ginput EC2 ~<—— = Infernal cooling IC (1
l WM;CCZ;: 1 —_— sytem)

= ATroom = 3°C — 50 W for

_I Output BC1
Output BC2

Cables:

Tubing drawing of the cooling

LED (1 LED per crystal — controled by the FEB)
Thermal sensors (10% of the crystals x2 — 600
cables)

Signal cables (Depend on the regroupment,
reading with 16 SiPM vs 4 SiPM)

Power supply cables
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— Cooling

_ =mm Electronic cables
Work in progress
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