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Prototype External structure — FSW EEEMCAL

O FSW prototype

L Good watertightness (tests are OK)

O Machining of the steps with our
mechanical workshop overed

O Thermal tests on going

Raw bloc machined
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rototype External structure — FSW

& ZEISS CALYPSO
72088
Nom de piece EIC PROTO plaque froide B
Numéro de plan
Numéro de comman... Demiéres 1 mesures
Variante » Approbation # Bloqué
Société 1JCLaB Identifiant piéce
Département SR2M Date/Heure 08/09/2025 14:44
Type MMT ACCURA_2 Exécution Toutes les caractéris.
No. MMT 212259 Nbre de valeurs mesurées 22
Opérateur Olivier _ Nombre de valeurs: rouge @ 0
Texte | Temps de mesure 00:00:01,0
Nom Valeur mesuréevaleur nominale  +Tol “Tol Ecart +/-
fome Song Ao
X Valeur X_Plan 3 64770  4,6562 1,
— Pan3 00379 00078 000 oo21e
Y Valeur Y_Plan 3 437841 47,3506 3,
— Pian3 00318 ooos  0ote0  0p2te
7 ValeurZ_Plan 3 2010458 -205.0396 39038
d Pan3 00379 00078 ogte 00219
r Distance P2 P4 212404 21,2600 01000  -0,1000  -0,0106
Q. Plan2 00373 00117 00225 00148
{ Distance P4 P6 212808 212600  0,1000  -0,1000  0,0298
@ Pian4 00209 00081 00184 0,0006
j Distance P& P8 212547 212600 0.1000 -0,1000  -0,0053
2 Plan 6 00511 00117 00285 00225
j Distance P8 P10 21,2439 21,2600 0.1000 5l -0.0161
Q. Plang. 0039 0.0104 00191 00140
o § Distance P10P12 212153 212600 01000  -01 -0, [T
Pan 10 00580 0.0146 00321 10,0208
, § Distance P12P14 212632 212600  0,1000 -0,1000 O,
? Pian 12 00322 0.0104 00184 00138
o § Distance P14P16 212462 212600 01000  -0,1000 -0,0138 »
Pan 14 00352 0.0088 0022 00151
, § Distance P16 P18 212812 212600 01000  -0,1000  0,0212@ L ik
@ Pen 16 0039 oo 002% 00180
o § Distance P3PS 21,2585 212600  0,1000  -0,1000  -0,0015 &
Pian3 00378 00078 oote0 00218
{ Distance PSP7 425208 425200 01500  -0,1500  0,0046@ |, 1.k
? Puns 00175 00049 00116 0,006
} Distance P7 P9 212510 21,2600 01000  -0,1000 .0090 @ Lisiduts)
? Plan? op1s7 00038 00085 0,0062
§ Distance PO P11 425402 425200 01500  -0,1500  0,0202 &
? Plang 00134 00033 00077 00057
f Distance P11P13 425415 42,5200 01500  -0,1500  0.0215@ b
L2 Plan 11 op1s0 00031 10,0008
{ Distance P13 P15 425224 425200 01500  -0,1500  0.0024 @ L1k,
L Plan 13 00087 00017 00047 0,0040
i Distance P15P17 212568 21,2600 0.1000 -0,1000  -0,0032@ &
? Pian 15 00102 00024 0004 0,058
& AngleP1P19 206251 30,0000 -0,3749
Pan 1 00165 00036 00094 0,007
Y Valeur Y_Plan2 00168 00000 00500 -0,0500 -0,0168
- Plan Y8 00140 00140 -00070  0.0070
7 ValeurZ_Plan 28 00345 00604 00500 -0,0500 -0,0259@ [ mml
- Pan 26 00054 00051 00027 06,0027
X Valeur X_Cercle X8 00013 00000 00500 -00500 -0,0013@ L ik
— Cerde X8 0,0000 0,0000 00000 0,0000
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Dimensional inspection

- 0K (< 0,1 mm)



Prototype External structure — FSW EEEMOAL

Temps thermalisation cold plate @25°C (min) | Chiller OFF - ON@19°C

26

25

°
24 :.
H
.
°
‘s
23 ® .
¢ 3
e o
‘ $
22
L
¢« °
e o
21 o 8 . 4 o
. e ° o . ) e * e o
L] e ° e 4, ° bt e ° . °
* ¢ 8 4 2 o+ % S 4 S e 8 8 9 2 g 0
L] .liis'is' . ‘oo.‘..
20 4 e & o : §
e o * o 8 [ g ¢ ¢ °® ¢ o o °
[ - ....... e & ? . e
. e ¢ g e © * o ° ® o
e e e o o & ® H
L ]
19
18
0,00 5,00 10,00 15,00 20,00 25,00 30,00

©101(C) ©102(C) ®103(C) ®105(C) ®106(C) ©107(C) ®108(C) ®109(C) ®110(C) ®111(C)

Time for thermal stabilisation of the cold plate = 15 minutes
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Prototype External structure — FSW

ColdplateFSW | 24.5°C - 23.5°C | ChillerON@19°C

25
] Standard deviation
24NM
1 1 Sigma |2 Sigma | 3 Sigma
= 101 (C)| 0.04 0.08 0.11
1 —_ Tempe:rature 101 (C) 1D2 {c] Du_q_ Du}' ull
4 Température 102 (C)
5 E _ Tempe:rature 103 (C) 103 {C] 0.02 0.05 0.07
Lol e 100 ) 104 (C)| 0.0 0.0 0.0
‘z ] —— Température (c)
.ug- ] IemEéra:ure 13? {((;] 105 {c] 0.02 e s
g ] —— Température 108 (C) 106 {C‘,l 0.04 0.07 0.11
J Température 109 (C)
21; —— Température 110 (C) 107 {C] 0.03 0.06 0.1
E —— Température 111 (C) lDB {C] Duz Du_q_ Dﬂﬁ
Temperature stabilty
- - OK (<+/-0,1°C)
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Temperature variation from 24,5°C - 23,5°C
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Prototype External structure — FSW EEEMOAL

Ansys
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Climatic room
19.12
s AT(°C)=0,6 °C
i
19.03
i Difference between simulation and measures

— Climatic room not equivalent to air convection
Fluent simulation (Water= 19°C / T ext = 23°C)

. - AT(°C)=0,13°C
MJCLab
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Prototype External structure — FSW

@ iy Q External structure in one block at the beginning

O External structure in two parts at the end (after machining)
[ > Better for the Eddy current
| > Better for the contact with crystals on the top (cooling)

0 Good for the deflection & the stress

0 Good for the tolerances and the positioning of the crystals

/ O Current discussion with Company

Insulation

eux parties

aaaaaaaaaaaaaaaaa

de i
e e = TR
1 | a3 | 18 |Q@‘1r1 |CON5ULYATIOI\ N PIECE i
. —

WCuLs

Iréne Joliot-Curie
Laboratoire de Physique 3l meeting | 27th October 2025

des 2 Infinis



Prototype Internal structure — Copper tubes MY

O Prototype with copper tubes

O Internal structure received

O Clearance with beam pipe =11 mm
O Thermal tests ongoing
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Prototype Internal structure — Copper tubes

WCuLs
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Nom de piéce EIC-EEEmCal-Structure_interne_Cooling_Tu...
Numeéro de com...

ZEISS CALYPSO Identifiant piéce 8

7.2.0408 Opérateur Olivier
Date/Heure 09/09/2025 15:09
Nom Valeur mesuréeValeur nominale +Tol -Tol Ecart +/-
Element Eorme Sigma Min Ma.
g Planéité 149.32 Droit 0,0341 0,0000 0,0500 0,0000 0,0341 @ jmmn | | |
Plan 149.32 droit 0,0341 0,0085 00171 00171
Points 233 ey

Type de filire  Pas de filire
Le
upr
Vmes[mm/sec] 15,00
Rayon palpeur 2,0013
Méthode d'évaluation Elément minimum

Z v

250:1
’\I Défauts de forme1 -0,1653 0.0000 -0,1653 @
b\ Courbe 201 0,1653 0,1331 -01653  -0,0940
Points 99 -50 0 50
Type de filtre Pas de filtre X
Le 50

Vmes[mmisec] 10,00
Rayon palpeur 2,0013

Meéthode d'évaluation Direction vecteur nominal 0
Best Fit
Translation Rotation
X 0,000  0,0000
Y 0,0000 0,0000 50
z 0,0000  0,0000 Y h
5,00 mm
X A
2:1
v

Dimensional inspection
- 0K (< 0,1 mm)
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Prototype 1/12 (one twelfth)
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Next steps

Upcoming thermal tests:

1 Temperature variation from 26°C to 23°C in 12h (one week)
 Map of the distribution of the temperature on the cold plate
L Comparison with the calculation (fluent)

1 Add the hygrometry (80%) to check the due point

External structure:
O Validate the proof of concept with the company (machining + FSW)
O Make a prototype for mechanical and feasibility tests

Prototype 1/12
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BACKUP SLIDES
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Design & Cooling for the FEB
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o Good mapping Hard to cool
% c Good fitting at the center Bad fitting on the edge
Irél!Joliot-l('SrE
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Easier to cool Bad fitting at the center

Bad fitting on the edge
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Design & Cooling for the FEB edemdas

aaaaa

B Clearance OK
o Clearance OK — On structure

B Clearance KO — Adjustment required
MJ CLab
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- Work in progress

Based on the optimum for the Asics
- 1 IpGBT for 3 EICROC (OMEGA, IN2P3)

= 500 (Adapter + FEB)

FEB plugged with a
connector

1 FEB for
6 crystals
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\Installatio
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[ Validate the kinf of rails

O Mass= 2,5 tons

O Increase the surface to reduce
local stress on the structure

O Two Guide bearing or Plain
bearing per face

O Carbon tube removed ?

O PfRICH attached ?
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