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Outline

»FCC — Arc Half-Cell

» Mock-up dimensions

» Mock-up Structure + Collider / Booster
» Mock-up : Fire door

» Integration in building 355-358

» Future : Mixed reality

> Conclusion
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FCC — Arc Half-Cell
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Arc Half-Cell 1:1 Mock-up project — EN-ACE Seminar

Dimensions of the Mock-up

- Release of the two drawings: baseline definition for the arc, approved by FCC management

FCC-ee GHC Arc Half-Cell Sectional Drawing | Document

FCCLJGU 0001 (v.0) (cern.ch)
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FCC-ee Conceptual Layout - V24.3 GHC Arc Half-Cell | Document

FCCLSCG 0001 (v.0) (cern.ch)

Mechanical length
= (2T126.4) o
bt 1558 ol s {EY.E} ol - 11138 ol 11138 . 1568 R T -
- [ET] lede tETR |, 1384 - - 10535 - - (LTEL - b METE ||, wBa
Ouadi L Santupale F i
Guadrupole Sortugole © Ddpals usdrupsle LadTl o Dipola
Dipole Dipale
BOOSTER ” [ = H - H b [ ]ﬂ—ﬁ of B
SELIFLEN - 128 . BEFLD 285 | o 122.8 e B B0, B2LA_ RETICIR 198 L 1227.9 o
updripola Guadrupele -
w0 pewrupele = B0 Bextupsle e 325 — i, [ Sactupsle Saxtupale —
| 5 b &
¥ I 1 —n |
COLLIDER 1 “Fi ft ff e = == rl ll_ i e
L ESD I 12849 oo || b A2E0 - L DEES - - DEES - L. 2&50 - - 1280 ol 1268 -
L] 2130 ol (E1.1 ol LETT o s BAGE o |a BRGS o Lo 2138 els 13480 | 1383 o
- {28885 | |
I [E7125.4) "
Ia [LET) ol 1850 - 71374 - 11405 - CLET] e 1309 - TABT, 4 -
. LT -
Sundf uipa 1e Sextupale 0 ChIidlr upa 18 Sartupales F Dipals
Glpale Bipele Dipole B E—
BOOSTER 1 ! | = | [ |:. I I-:|ﬂ : ﬁ off T s
dusirupole Usadrupale -
! Bextupole bipels Sartugnla Sentupols bipels
souoen | [| ==
e Fa09 ela 1450 sTED .l
- (111 . 1300 - TED RELT N
o aoo || la 1637 .4 o
Dipele Duudr ugals Bartugals © Dipale Dipnis duasrugals Sextupals F Dipale
BOOSTER l { | } | =13
Susdrupola Sextupols saxtupals Dipols Dipols uadrigols Saxtupsle Buntugala Dipols
coLLIDER | ¥ b b = — | ¥ oy
- LR TN ool ol zas agn || - LR 5e,l |, EICHEN
L. anen 4 L 1300 o L 1acn A4 L BT40 +4 L 2T40 o e zao0 o e L] o e 1380
[ 2E035 )
- =
FEi-ae Comoepieal Layowt
Callioer Brastar W2d.3 SHG tabar €-5-8 aFe half-gell :
Charsdteristia dimension Unit | Oipale | Guadrupele Sestwpole Dipele Ouadrupole Sestupole F| Bawtupale D | - 676 Quwd-Saxt -Sext
1 1 1 1 { B0 St - Bewt -Duad
MinELie 14ngth | 0740 2000 1300 11080 1300 ] 1800
| | | | ] A CRER 2wt
Kote o Lren lasgen W | ueas 2650 1580 10835 1278 B4 EETT Tt es Ercontedl Lapart - 0.0 v | v
Ga plen e3t la premidre wersion Se référence pour la phase de Toisssdlivé. Des sebliorations somt prévues ot Sa sowelles versioes . . t t t t g, Lt - T e —
serant biitfes lors de la phase do pre-sesign (&g lenguess des demi-celleles PCG-se ot Broster, distasce entre les aisants). Goil overtang {par aidu) - o0 140 = L Lo s 50 A it B K]
- This dfieing i the first haseliss waraien for the famiibility phase, Deprowssinta are feresen and new seraisns will be edited for 7 . T T = T 1 3 T
the pro-desipn phass (a.g, Leagth of the hAlf-cell of the FUO-ae asd the Deastor, distance beiwesn the magasta] Magnet physical Lesgih (yoke and coil}  em | BEGS 2130 1380 1135 1558 784 an = " i
[T ] o - -
FCOLSCG_DO01 | o | 1M
@ # o " i W N 2 “ [ 8 5 & P



https://edms.cern.ch/ui/#!master/navigator/document?D:101584779:101641959:subDocs
https://edms.cern.ch/ui/#!master/navigator/document?D:101584779:101641967:subDocs

O %‘é{%ﬁ?@; 6" December 2024 Arc Half-Cell 1:1 Mock-up project — EN-ACE Seminar Rouchouse Melvyn EN-ACE-INT ‘«d ACTEMIUM

FCC-ee GHC Arc Half-Cell Sectional Drawing
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Comparison between LHC and FCC

LHC FCC
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Longitudinal Drawing

Based on FCCLSCG 0001 (v.0)

Magnetic length

27125 mm
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Longitudinal Drawing

Based on FCCLSCG 0001 (v.0)

Magnetic length
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Longitudinal Drawing

Magnetic length from optic
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Longitudinal Drawing

Magnetic length used to create _ To be defined between optic
the mechanical length and magnetic teams
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Longitudinal Drawing

Based on FCCLSCG 0001 (v.0)

Half-cell Collider

To be included in the mock-up
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Longitudinal Drawing

Based on FCCLSCG 0001 (v.0)

Half-cell Collider

Dipole Quadrupole Sextupole
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Quadrupole Sextupole Dipole

~ 30m
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Mock-Up Structure + Collider/ Booster

Design of the mechanical
Integration of cable trays and structure

cooling system (services)

Integration of the Collider and Booster line
from MME design study (still under design)

Latest design
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Other Mock-up ldeas

BE-CEM LHC Mock-up (Building 927) ELISA — Science Gateway

N \ g _(‘ . f’—

Similarities with
our mock-up

Diameter (~4m)
and length
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Mock-Up Structure

Anti-seismic
reinforcement

Main arc

Robotic Ralls

(HEB 180) HEB 200

Wood panel to
er recreate concrete
aspect

Work done with Audrey Piccini / Alexandros Manios (EN-MME)
and Pascal Catherine / Yannick Grislain (EN-ACE)
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Mock-Up Structure

Clamping
system
l HEB 140 for booster support
Allows fixation, between every arc
modularity

!

Allows
modularity

/

Halfen rall _' Allows
every 1.5m modularity

Modularity to anticipate
future evolution
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Example of the mock-up structure simulation

AX: Modal

Total Deformation 4
Type: Total Deformation
Frequency: 14.868 Hz
Unit: mm

12/5/2024 5:56 PM

Mechanical simulation to
validate my structure design

0.86 744 Max
0.77106

0.67468

0.57529
1 048191

0.38353

0.28915
0.19276

0.096382
0 Min



https://cernbox.cern.ch/s/fHIUus366H52FBs
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Mock-up : Fire door study

First design made by Fani (FCC Week 2024) Integration and design : in study with HSE

» l|deally, the fire door should be placed where we
have both dipoles for the collider and booster.

» A fire door every ~400m.
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Mock-up Installation building 355-358

CERN Meyrin site
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Mock-up Installation
building 355-358

Was previously used by the PS - Generator
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Mock-up Installation 1 |
building 355-358 \O\%

Now, the building is empty
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RF Storage Area Building 355-358

(Klystron)
Main access door
| \
B 1 7 I I L 1 I PARKING
i I= |—|_|__ [ ] [ | | B i | |
HiziE R e

3D scan performed on
September 11t 2024

Building split between FCC Mock-up and RF
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RF Storage Area Building 355-358

(Klystron)
Main access door

i i i i B S . ' PARKING

| Cnll M1 M

Critical zone, has to be easily
dismantled for handling

3D scan performed on
September 11t 2024

Building split between FCC Mock-up and RF
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Building 355-358

Keep the possibility to dismantle easily between But we'll still have to dismantle what is inside
each arc

Transport zone in case of failure of an electrical transformer
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Building 355-358

-> Integration work In building 355-358 is still ongoing. Discussion with the EN-HE team.

- Preparation work on building (asbestos, lead painting removal, ...) may be launched soon.
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Future : Mixed reality

Microsoft Hololens 2

The mixed reality system will be used
here to incorporate future developments
of the mock-up (e.g., FCC-hh) into our
real environment.

Mixed reality blends the real
and virtual worlds, enabling
real-time interaction between
both environments.

The use of the mixed reality for integration purpose proof of principle (cern.ch)



https://edms.cern.ch/ui/file/3138598/3/Mixed-Reality_Working-Group_v.3_docx_cpdf.pdf
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Example of mixed reality in SM18
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Summary

> Achievement :

» Layout baseline approved (cross-section
layout and longitudinal layout)

> Next steps :

» Design a modulable structure for the next
design iteration of the mock-up

» Integration studies of the mock-up in

ouilding 355-358

» Production for manufacturing and
assembly of the structure

» Installation of the mock-up in building 355-
358 (first semester 2025)

» Test of the mixed reality to visualise the
FCC-hh configuration within the mock-up
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Magnetic values

Collider Magnetic Lengths Booster Magnetic Lengths

name type dcum length dcum_rel
start 12400.95009 Cell 336 NAME KEYWORD S S relatif
0.3000
U.QD1.1  quadrupole 12401.25009 0.30000 crart 26019, 48314 a
D.QD1.1  quadrupole 12404.15009 2.9000 3.20000
0.2000 drift 0.788
U.SD38.1 sextupole 12404.35009 340000 QD2 U.MQDZ2.AB.336 quadrupole 829020.27084 0.7877
D.SD38.1 sextupole 12405.65009 1.3000 4.70000 D.MQD2.AB.336 quadrupole 89021.57084 2.0877 1.3
0.1500 drift 0.3
U.SD38.2 sextupole 12405.80005 4.85000 SD1 U.MSD1.A8.336  sextupole 89021.87084 2.3877
D.5D38.2 sextupole 12407.10009 15000 6.15000 D.MSD1.A8.336  sextupole 89023.27084 3.7877 1.4
0.2000
U.B1S.140 rbend 12407.30010 6.35001 drift 0.93769
D.B1S.140 rbend 12427.00547 19.7054 26.05538 U.MB.AB.336A  sbend 89024.20853 4.72539
0.3000 D.MB.AB.336A shend 89035.20853 15.72538 11
U.QF2.1  quadrupole 12427.30547 26.35538 drift 0.4
D.QFE.l quadrupnle 12430.20547 2.9000 29.25538 U.MB.A8.336R shend 20035.60853 16.12539
1.7000
UBIL36  rbend 19431 90547 30.95538 D.MB.AB.336B shend 89046.60853 27.12535 11
D.BIL.36 rbend 12453.06084 21.1554 52.11075
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Previous design from September

Integration of cable tray Design of the structure
and cooling system

Integration of the Collider and
Booster line from MME design study




FUTURE

o CIRCULAR 6" December 2024 Arc Half-Cell 1:1 Mock-up project — EN-ACE Seminar Rouchouse Melvyn EN-ACE-INT 34

Mock-up cross section

~5.0m

Booster

Collider

Dipole Quadrupole Sextupole Dipole

uadrupole Sextupole Dipole Dipole | . .
Q P P P (*Collider and Booster support are still under design)



