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.”J Cuab Pilot Sector @ CERN ) sniveran§ | Faicoe WAL Yopere
Iréne Joliot-Curie :

Laboratoire de Physique
des 2 Infinis

M.O.U. with CERN for their support on technical
topics & especially covers the work for the ET
Beampipe by the CERN Vacuum Team.

The CERN vacuum team has the responsibility to

deliver the technical design for the ET beampipe at
the end of a three year project.
Feb. 26 - Carlo Scarcia - CERN

G. laquaniello | ET-France 3
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Déplacement total
Type: Déplacement total
Fréquence: 7,5991 Hz
Unité: mm
16/01/2025 16:43

0,81784 Max
072697
0,6361
054523
045436
0,36348
0,27261
018174
0,090871
0 Min

U
3800

23000

Nov. 22  Apr. 23 Nov. 23 Q1 24 Q2-Q3 '24 Sept. '24 Q4 24 H1 '25
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VIRGO's tower e ENV|WE_TOP_ACC
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S1 S2 S3 S4 Sh S6 S7 S8 S10 SI7 S18
Faotprint [rm] 55 55 5B Gx8 55 5B ] 55 56 ] 5x5 55 55 55 Exb 55 55 55 5x5 55 5xB 55 5x5 55 5xb 56
| Height [mn] 20 20 20 20 0 EEEE 20 20 20 20 15 )] 15 15 B ek 20 20 15 )] 15 )] 15 )] 15 20 20
@ tubes Top Charnber | 2 2-3 2-3 2-3 2-3 2 2 2 2 2 23 2-3 2-3 2-3 2-3 2-3 2 2-3 3 3 23 2-3 3 3 2 2
&@9 Cover Bornbé | Bormbé | Conigue | Conique | Conigue Shbesgae] Bornbé | Conigue | Conigue | Conigue | Borbé | Borbé | Conigue | Conigue | Conigue Blortae] Conigue | Conique | Conigue | Conique Bormbé Bormbé  Pornbé! Conil  Bornbé  Bornbé ! Coni| Conigue | Conigue
| Staged Kon Clui Clui Cui Oui | Oui | HMon Mon Kon Kon Mon Cui Clui Clui Oui | Oui | Cwi Kon Clui Cui Clui Cui Clui Mon Mon Mo Kon
cp@é Stiffeners to Sup. Plate Oui Oui O MNon Non  Forarned O Mon Mon Oui Oui Clui Oui Mon Non  Foaaered  Oui Mon Oui Clui Oui Clui Oui Clui Oui O Oui
Stiffeners to Top Charn|  Mon Man Man MNon Clui Clui Man Clui Clui Man Man Mon Man Man Clui Man Clui Man Mon Man Mon Man Mon Man Mon Man
Structure Mon Mon Mon Cui Mo e Mon Mo Mon Mon Mon Mon Mon Clui Mo P Mon Mon Mon Cui Clui Mon Clui Cui Clui Mon Mon
Iiaterial Inox Inox Inox Inoz Inox Inox Inos Inoz Inox Inox Inax Inos Inox Inox Ina Inox | Inosd Al Inox ! &lu] Tnoed Alu] Tnosd Alu | Tnosd Alu | Tnosd &l | Tnosd Alu | Tnosd Alu | Tnosd! Alu Inoz Inox
Charnber = = T = T ey @ = = = = 2 = = T ey = = 2 = 7 = 2 = 2 =
Top Charnber 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 16 20 16 24064 | 12006 12416 14 1241614 14 14 1] i1
Erides Top [x2] 100 100 100 100 100 k§§\f{\\§ 100 100 100 100 100 100 100 100 100 %Qg%\\\k\\: 100 100 100 25 25 25 25 25 25 28 25
[ Montant - - - - - N g - - - - - - - - - RS - - - o208 | O200-8 - - - - - -
~ | Brides Charnbres (2] 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 o0 100 100 100 100 100 100 100 100 100 100 100
\é‘ gtiffengrs T qg qg qg qg qg qg qg qg qg qg g qg qg ?g sk\ ] ?g ?g ?g [a] 402.100 [a] 402-100 2%0 2%0 2%0 2%0 250 2%0
earmpipe - Ty
f Eearnpipe DR 1000 -FI4 40 40 40 40 40 40 40 40 40 40 ] 40 40 40 SRS 40 40 40 ] 40 40 40 ] 40 40 40
o Eattorn Access - Flangg 40 40 40 40 40 40 40 40 40 40 0 40 40 40 40 40 40 0 40 40 40 0 40 40 40
Eattorn Access - Tube 5 5 5 5 5 5 5 5 5 5 5 5 5 5 I 5 5 5 5 5 5 5 5 5 5 5
| Baze 50 50 i 50 50 50 50 50 50 50 0 50 50 50 50 50 50 50 0 50 50 50 0 50 50 50
Sup. Plate 50 50 50 50 50 50 50 50 50 50 50 50 50 60 e A 50 50 B0 150 150 150 B0 150 150 150
Int. Plate 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50
_ [fstModsl Resporse 56 58 0.3 AT il 1,34 3.2 204 53 135 T3 11,8 TE e HE 69 70,3
¥  |Linear Buckling 6.4 6.4 6.4 g 6.4 6.4 6.6 66 41 6.4 6.4 8.1 6.4 64 6.2 5.3 42 4.7 5 6.1 48 4.7 39
& [Fhass ] 62247 | e54 | e5ws | | g28E7 BE0E4 | Braer | 95057 | 946 E155 B4 | | 74z 535 59 853 1031 1528 1326 127.8 128
Upper chamber] 359 Upper chamber,
Bottorn charnber| 50,2 Baottorn charmber|

2026-04-01
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20m Height 14,5m Height 14,5m Height Double Cavern
+ Is-it acceptable if the upper part

Déplacement total Déplacement total Déplacement total Déplacement total 3

Type: Déplacement total Ty!ae: Déplacement total Type: Dépljacement total Tyf)e: Déplfcement total
of the chamber resonates at less  fréquence 35284 1z it Ut Fréquence: 20311 hz
th 10 Hz if IP L b . ;’;)ﬁ;’;o";m.za 20/01/2025 17:21 13/12/2024 15:36 16/12/2024 14:56
an Z,i eg base-ring : .
5 0,59551 Max 2‘7821::; X ::;:‘:3 " 8,23;)373551 e
resonates at more than 30 Hz - uszss4 s oz poibon
0397 0,54523 019213 0,20501
. . ' 045436 0,17084
* The double cavern is the stiffer g’zzsz: 4 036348 g:fi;s = 013667
s 0,27261 0,076851 = 01025
solution regarding the harmonic oaies o174 usea26 0068337
0,066167 0,09?871 0 Min 0,03?168
response on the IP Leg 0 Min O Min o Min
*  The decoupled solution seems not a
good solution regarding harmonic
response
« Cryostat's mass increased a lot Solution n°24 Solution n°26 \ Souble Cavern
regarding what I present during the Mass : 57,3 T Mass: 532 T Decoup = structure - 5
. Solution n°26 Solution n°18
detector layout this summer due to Mass : 127 8 T Total Mass : 162 T
the stiffeners and the base : m > 50
T without thermal shield, ANM, ... IP Legs

2026-04-01 G. laquaniello | ET-France
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Iréne Joliot-Curie = Champ d'application e — =
Méthode de champ d'application | Sélection de géométrie |Méthode de champ d'application | Sélection de géométrie
Laboratoire de Physique Géométrie 4 Arétes Géométrie 4 Arétes
des 2 Infinis Systeme de coordonnées Systeme de coordonnées global Coordonnée X o
Coordonnee X 7600, mm ocordonnee S
" Coordonnée Y 14500 mm
Coordonnée ¥ 5350, mm -
90 Coordonnée Z 0, mm Coordonnée 2 0 mm
T . CJI o Emplacement Cliquez pour modifier
un " mplacement iquez pour modifier
*  We observe a "bump" at 7.6 Hz by
; : ° 20
a factor of 2.8 involving 6% of the 80
wsss MODAL MASSES, KINETIC ENERGIES, AND TRANSLATIONAL EFFECTIVE MASSES SUMMARY ##%%
total mass of the chamber, which is reerrie s
70 MODE FREQUENCY MODAL MASS KENE I X-DIR RATIOS  Y-DIR RATIOS  Z-DIR RATION
the upper chamber, and the rest at 1 7.599 1.498 1708. I 3.183 5.98 0.1549E-02  0.00 0.5723E-02  0.01
‘ 2 7.602 1.497 1708. | 0.5768E-02  0.01 0.1342E-08  0.00 3.140 5.90
) 3 27.95 0.9894 0.1526E+05 |  0.1752E-04  0.00 0.2974E-09  0.00 0.6748E-07  0.00
more of 32 Hz. Deplacementtotal 60 4 27.95 0.9893 0.1526E+05 |  0.1341E-06  0.00 0.1413E-10  0.00 0.3846E-05  0.00
R placement total s 32.56 3.192 0.6681E405 |  0.311S5E-06  0.00  5.022 9.44 0.2201E-08  0.00
—~ 6 34.17 1.201 0.2767E+05 |  0.3068E-02  0.00 0.7213E-06  0.00 0.1801E-08  0.00 hé
Onite: mm f= 7 3421 2.392 0.5524E+05 |  0.2454E-08  0.00 0.4624E-08  0.00 0.311SE-06  0.00
20/01/2025 16:12 c 8 36.66 18.96 0.5030E+06 |  0.5580E-04 0.00 0.10S0E-06  0.00 0.8668E-04  0.00
< 50 3 38.22 8.438 0.2433E+06 | 21.65 40.70 0.2575E-06  0.00 0.2729E-03 . 0.00
0,81784 Max © 10 41.59 6.992 0.2387E+06 |  0.2675E-03  0.00 0.2396E-06  0.00 21.2€ 39.92
072697 o 11 s5.21 0.9235 0.3727E+05 |  0.1570E-09  0.00 0.4663E-05  0.00 0.2502E-08  0.00
06361 3 12 45.37 1.033 0.4196E+05 |  0.1943E-09  0.00 0.2647E-06  0.00 0.6674E-10  0.00
004523 = 13 56.07 0.788 0.4891E+05 |  0.4021E-06  0.00 3.167 5.95 0.2852E-06  0.00
g = 40 14 58.53 0.9523 0.6441E+05 |  0.1541E-09  0.00 0.6821E-04  0.00 0.1001E-09  0.00
0,45436 a 15 58.64 1.063 0.7214E+05 |  0.1031E-13  0.00 0.3902E-05  0.00 0.1348E-10  0.00
0,36348 £ 16 62.70 0.3749 0.2909E+05 |  0.7595E-05  0.00 0.1886E-05  0.00 0.8190E-02  0.02
0,27261 < 17 62.77 0.3738 0.2908E+05 |  0.1107E-02  0.00 0.1436E-03  0.00 0.9197E-04  0.00
018174 18 65.44 1.047 0.8850E+405 |  0.3210E-06  0.00 0.1162E-07  0.00 0.1302E-04  0.00
0090871 30 19 65.44 1.046 0.8845E+05 |  0.4780E-06  0.00 0.1500E-07  0.00 0.7716E-05  0.00
omi 20 68.23 0.7793 0.7161E+05 |  0.1559E-07  0.00 0.4979E-10  0.00 0.1636E-06  0.00
in
sum I 24.84 46.70  £.190 15.40 24.42 45.91
20
10
277N,
K4 \\ 2 ,8
1
0 i =S
o \~_¢,
Solution n°30 -
1
March '25 -10

Mass : 532 T

G. laquaniello | ET-France
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Laboratoire de Physique

des 2 Infinis ) Déplacement total
DePIace,ment S Type: Total Deformation
Type: Déplacement total reguency 20602 Hz
Unité: mm ’ o
20/01/2025 16:12 06/11/2025 13:49:56
0,81784 Max 0,69732 Max
0,72697 0,61984
0,6361 0,54236
o« e . d 0,54523 8:2;38
o . 0,45436 ’
Optimisation de ot 030992
. 0,27261 023244
« Forme conique au sommet du cryostat 018174 0,15496
o » o 0,090871 0,077481
(de 27° a 60°) e 0 Min
* Epaisseurs des tdles de la chambre
+ Conception de la base
« Support de la chambre a vide
*  Suppression de la plaque
intermédiaire
Solution n°30 - March ‘25 Solution n°30 - October ‘25

Mass : 53,2 T Mass : 401 T

2026-04-01 G. laquaniello | ET-France
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. o . . “applicati
lréne Johot-cur]e I~/ Champ d"application Ch'lmpdan - — — — #x#*+ MODAL MASSES, KINETIC ENERGIES, AND TRANSLATIONAL EFFECTIVE MASSES SUMMARY ##*##+
Méthode de champ d'application | Sélection de géométrie Méthode de champ d'application | Sélection de géométrie
i i . Géométrie 4 Arétes EFFECTIVE MASS
Laboratoire de Physique  |Géometrie 4 Arétes Sustéme de coordonné Sute qordonnées global MOUF FREQUENCY MODAL MASs N I X-DIR RATION Y-DIR RATION  Z-DIR RATION
des 2 Infinis Systéme de coordonnées Systéme de coordonnées global e — 1 20.60 2.057 0.1724E+05 | 2.890 22,14 o0.3583E-09 0.00 0.1963E-03 0.00
T T Coordonnée X 0, mm 2 20.80 2.005 0.1713E405 |  0.2098E-03  0.00 0.2833E-08  0.00 8.031 20.00
g Coordonnée ¥ 14500 mm 3 42.17 9.138 0.3208E406 | 16.36 W0WI3 0.4997E-06  0.00 0.173%E-05 0.00
Coordonnée Y 5350, mm Coordonnée 2 o 4 45.07 9.962 0.3997E+06 |  0.2445E-05  0.00 0.8321E-09  0.00 16.44 40.92
Coordonnée Z 0 mm oordonnes L.L 5 47.62 0.7920 0.35S3E+05 |  0.6640E-02  0.02 0.7070E-07  0.00 0.1206E-02  0.00
- e Emplacement Cliquez pour modifier 6 47.76 0.7867 0.3543E+05 | 0.3222E-03  0.00 0.1042E-06  0.00 0.2318E-01  0.06
Emplacement Cliquez pour modifier 7 48.90 1.016 0.4794E+05 | 0.5817E-08 0.00 0.111SE-03 0.00 0.628SE-08 0.00
e 8 49.00 2.001 0.9483E405 |  0.5712E-07  0.00 0.1870E-07 0,00 0.1171E-08  0.00
3 55.46 0.6030 0.3661E+05 |  0.2409E-11  0.00 3.139 9.82 0.2749E-05  0.00
10 57.49 0.6133E-02  400.2 | 0.4290E-03  0.00 0.6790E-01  0.17 0.6733E-03  0.00
103 9 11 57.53 0.7077E-02  462.3 | 0.8467E-04  0.00 0.2938E-01  0.07 0.1S88E-02  0.00
Y 12 57.56 0.6852E-02  448.1 | 0.1561E-02  0.00 0.2009E-01  0.05 0.2463E-03  0.00
. No more bump a 7,6HZ ! 13 57.58 0.7026E-02  459.8 | 0.6949E-03  0.00 0.4736E-02  0.01 0.170SE-02  0.00
14 57.61 0.1642E-01  1076. | 0.9378E-04  0.00 0.5087E-01  0.13 0.1303E-03  0.00
15 57.65 0.8554E-02  561.2 | 0.1109E-03  0.00 0.2196E-04  0.00 0.5490E-03  0.00
wo 16 §7.72 0.5622E-02  369.8 | 0.3501E-03  0.00 0.1S47E-01  0.04 0.7732E-03  0.00
. 17 57.74 0.5818E-02  382.9 | 0.7969E-03  0.00 0.9072E-02  0.02 0.6884E-03  0.00
° We ObSCI"VC The flr‘ST mOdGI 18 57.76 0.5798E-02  381.7 | 0.4193E-03  0.00 0.1978E-01  0.05 0.4430E-03  0.00
19 §0.50 0.2920 0.2109E405 |  0.2870E-03  0.00 0.10828E-03  0.00 0.5928E-01  0.15
20 60.55 0.2922 0.211SE405 |  0.2380E-01  0.06 0.2408E-04  0.00 0.6024E-03  0.00
response around 20,6 Hz that
sum I 25.28 62.95 3.357 8.36  24.56 61.15
. o/ o, ~ =
involved 22%% of the total mass €
~
: Q
« For a1l mm displacement on the e,
2
M .- &0
fixed supports, on the IP Leg =,
there is a factor of 7,5 on the Z <
axis and 10,1 on the X axis, and .
for the top chamber, 86 on Z axis
and ~104mm on X axis
0
e X and Z axis are the transverse
axis of the tower )
/ —————
u”‘“‘“‘““‘““‘l!!““‘"“""L“L‘-’L“I“l“'l‘-’l“‘mm;“&.m:“""ﬁVLULVLVL“L“I”I“L“I”‘“‘“‘“"“""""‘"QQQ“L“I“I“G.”IQ.“‘
S A wm s RN wfo g 7y y % aYnN® AR KA INSEHER SRR ARAS YRR AR YT YT I Y YFECE T Y

s [P X e [P Y o [P L e TC - X TC-Y mmemTC-Z

Frequency (Hz)

2026-04-01 G. laquaniello | ET-France
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Laboratoire de Physique
des 2 Infinis

Solicitation de Ettore Majorana & Manuel Pinto (INFN
Roma) avant le workshop ET-Test Mass avec un design de IP

a intégrer a la tour

Révision de la tour avec les brides des viroles supérieures en
regard des filtres en cas de maintenance et modification du

cone.

A new seed model for the tower based upon reference solution

It could be optimised with some
advantages
(not considered in this study)

Tower - Q1 ‘26

‘ 1T internal load (BR) - & e == 21 E Tg5 -

—— e ———— ————————

‘ ;emove aslice0.5m ‘ GROUNDi

TC

F2

F3

BR

NY/AIR)

Cone base

. laguaniello | ET-France
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C: Flambage linéaire
Déplacement total

Type: Total Deformation

Load Multiplier (Linear): 8,1315
Unit: mm
05/03/2026 12:01:39

1,0153 Max
! 0,9025
0,78969
0,67687
0,56406
0,45125
0,33844
0,22562
0,11281
0 Min
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Iréne Joliot-Curie wxwx* MODAL MASSES, KINETIC ENERGIES, AND TRANSLATIONAL EFFECTIVE MASSES STUMMARY **ws
Laboratoire de Physique
des 2 Infinis EFFECTIVE MASS
MODE FREQUENCY MODAL MASS KENE | X-DIR RATIO® Y-DIR RATIO® Z-DIR RATIO:®
1 17.55 4.522 0.2750E+05 | 20.24 36052 0.9640E-05  0.00 0.6810E-01  0.12
2 17.76 4.365 0.2717E+05 | 0.7084E-01  0.13 0.8298E-05  0.00 18.78 33.38
3 38.02 9.481 0.2705E+06 | 19.61 35,37 0.1901E-04  0.00 0.1031E-02  0.00
. . 4 40.27 9.821 0.3143E+06 | 0.1492E-02 0.00 0.1708E-03 0.00 20.04 36.16
. AJOUT de trois masses de 300 kg sur le bottom 5 47.23 1.966 0.8653E+05 | 0.2239E-03  0.00 0.5314E-07  0.00 0.8899E-05  0.00
& 47.30 1.955 0.8634E+05 | 0.8262E-05  0.00 0.1350E-06  0.00 0.2412E-03  0.00
: : : 4 i 7 49.40 17.26 0.8315E+06 | 0.8731E-04  0.00 0.8557E-03  0.00 0.2983E-03  0.00
r‘lng pour| S'mUIer‘ Ie Pendule lnver‘se dlmlnuenT 'a 8 49.86 2.590 0.1261E+06 | 0.4476E-11 0.00 0.1949E-03 0.00 0.2283E-08 0.00
" , . 9 49.67 4.815 0.2345E+06 | 0.2531E-05  0.00 0.2733E-04  0.00 0.8640E-05  0.00
premiere réponse modale a 1715 Hz. 10 51.45 0.1002E-01  523.3 [ 0.6341E-03  0.00 0.2373 0.43 0.1793E-02  0.00
11 53.08 0.9168 0.5098E+05 | 0.5226E-04  0.00 16.72 30.17 0.3987E-04  0.00
12 55.11 0.1102E-01 660.8 | 0.5789E-03 0.00 0.3167E-01 0.06 0.1750E-02 0.00
120 13 55.15 0.2021E-01  1213. | 0.2472E-02  0.00 0.3452E-01  0.06 O0.1648E-03  0.00
14 55.17 0.1813E-01  1090. | 0.5947E-04  0.00 0.3887E-05  0.00 0.2601E-02  0.00
15 55.32 0.7775E-02  469.7 [ 0.7672E-03  0.00 0.1245E-01  0.02 0.5581E-03  0.00
16 55.37 0.1050E-01 635.4 | 0.7683E-04 0.00 0.5856E-03 0.00 0.4796E-04 0.00
o0 17  55.41 0.1111E-01  673.3 [ 0.9206E-04  0.00 0.7959E-03  0.00 0.9693E-05  0.00
18 55.43 0.1047E-01  635.2 [ 0.1518E-04  0.00 0.1738E-02  0.00 0.1945E-03  0.00
19 57.70 0.8524E-02  560.2 [ 0.1267E-04  0.00 0.1423E-02  0.00 0.2197E-04  0.00
20 58.15 0.6896E-02 460.2 | 0.4217E-04 0.00 0.7643E-02 0.01 0.8823E-04 0.00
0 sum [ 39.92 72.03  17.05 30.76  38.90 70.19

40

20

0
e T T R LY BT T Y L T L T L N N T S - T S L L L s N B S ST T T N L R = T R s N T s N N W R U Y. R S S
O 4 &N €N T n o w N o o @ o9 & &6 F 49 0 N N @ g JF o d F 0 90N @ a0 g9 oF o o Ff 0 9 N 6 g 9 g9 o o o F o J NN oo g g
A Hd o 2 o o =2 o = A A & & o & &N o 4 o &N & @M M Mmoo oM oo Mmoo oonon FOF O oS o o+ S F o o F T

— P - X Pl Y e—|P]-7 e—TC-X e—TCY —TC-7
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Iréne Joliot-Curie

Laboratoire de Physique
des 2 Infinis

ETO - Coordination & Integration

Réunion tous les lundis a 14h
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Iréne Joliot-Curie

Laboratoire de Physique
des Z INTINIS

E.T.O. Engineering Department

ETO Directorate
Fernando Ferroni (INFN)
Andreas Freise (Nikhef)

Engineering

Department
Patrick Werneke (Nikhef)

FACULTE : 5
Université

L ]
rsi DES SCIENCES :
@ e Univers

Collaboration Agreement
CERN
Luigi Scibile (CERN Coordinator)

Civil Engineering
Responsibles:

CERN:

* John Osborne (SCE-SAM-FS)
ETO Coordinators:

e Maria Marsella (INFN)

* Mario Martinez (IFAE)

* Patrick Werneke (Nikhef)

Vacuum Beampipe
Responsibles:

CERN:

+ Paolo Chiggiato (TE-VSC)
ETO Coordinators:

+ Fernando Ferroni (INFN)

+ Patrick Werneke (Nikhef)

EN and HSE

Civil Engineering
Maria Marsella (INFN)

Civil Engineering:
» Jonathan Bratanata (Nikhef)
* Wissam Wahbeh (FHNW)

+ Cooling and Ventilation

CERN: * Access and Alarms

» Jean-Philippe Tock

* Saverio La Mendola
ETO Coordinators:

« Paolo Mereu (INFN)
 Patrick Werneke (Nikhef)

2026

* Electricity Engineering
* Integration
* Health and Safety

Technical Infrastructure

Electrical Engineering

Cryogenic infrastructure:
* Phase 2!

Engineering Technology Mechanical Engineering

Vacuum: Design and Simulation:
* Marije Barel (Nikhef) * Handled by integration engineers
if needed
* Phase 2!

Survey:
* Handled by integration engineers!
* Phase 2!

Fabrication and Installation:
* Phase 2

ET-PP Vacuum:

= Rafael Garcia (IFAE)

= Julia Mundet (IFAE)

= Purnalingam Revathi (UAntwerp)
= Alexandre Lacroix (CNRS LAPP)

G. laquaniello | ET-France

Coordination and
Integration

Integration:
Paolo Mereu (INFN Torino)
Gregory laquaniello (CNRS
1iCLab)
Tommaso Napolitano (INFN LNF)
Gabriele Cortis (INFN LNF)
Lucas Hermida Pefia (Nikhef)
Denis Douillet (CNRS IJCLab) 10%

Operational Safety:
* Phase 2
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Iréne Joliot-Curie
Laboratoire de Physique

des 2 Infinis

w

2026-04-01

Studies towards a skeleton model for ET

Integration of End Cavern BA (structures and
services):

PLM / CAD selection

Develop an integrated work process on how to
combine various 3D data sources into one model!

Presentation by P

Tower (envelope), beampipes, sector valves

Infrastructure: cavern, scaffolding,
crane(s) and cleanroom(s)

Noisy room(s), service tunnels, HVAC,
cryogenics, racks, pipes, cables, .....

G. laquaniello | ET-France
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Iréne Joliot-Curie

Laboratoire de Physique
des 2 Infinis

« The macro generate :
Q Points

O Create lines between each
points fo simulate the optical
path

QO Create axis system on each
point

Q Zis always vertical

QO The orientation of the X axis is
given by the lines generated

between the point n and'n+1
into the excel sheet

« The results was not the real optical

Y///

path

3D Experience

¥

2

/;‘
3

/ Optical Zoom

2026-04-01

.o | FACULTE . o
universite | pessciences Université
PARIS-SACLAY | D'ORSAY de Paris

E]

ApAIE |
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Iréne Joliot-Curie

Laboratoire de Physique
des 2 Infinis & Optical Offset-Vs-MirrorThickness A.1

= bpt\ca\f]ﬁset—\/sfM\rr'cﬂhickness/ En traitement / A.1

Plan xy
Plan yz

Plan zx

The current optical layout doesn't LR e
take into account the optical S Pormetrs

i | IncidenceAngle=30,000deg

offseT due 1.0 The angle of 4 RefractedAngle=19,471deg=asin(sin(IncidenceAngle*P| /180deg)/1.5)*180deg/PI
incidence through the thick of the Uit i

#-%  Relations

mirror (beamsplitter) and the .
mGTer'iel lndex (1,5 for' QIGSS) #-%  BS-Dia1000T500

&-m  Mesures

Distance minimale 58,144mm

Distance minimale 98,743mm

2026-04-01 G. laquaniello | ET-France 20
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Iréne Joliot-Curie

Laboratoire de Physique
des 2 Infinis

If we want to constrain mirror on
the optical layout we need to take
into account the bisecting line
between the incident beam and the
reflected beam

The current macro build the axis
system with the X axis from the
point n to the point n+l1

To constrain the normal of the
mirror to the X axis, axis need to
be the bisecting line except for
normal incidence mirror

2026-04-01

1 e Université
universite | pessciences 2
PARIS-SACLAY | D'ORSAY de Paris

; Bisector
./'
/
/

Incident beam

/
/
/
/
\
Mirror’s surface
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Laboratoire de Physique
des 2 Infinis

Large range Option

Where’s the End Cavern BA BC ?

2026-04-01 G. laquaniello | ET-France 22
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Laboratoire de Physique
des 2 Infinis
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Iréne Joliot-Curie

Laboratoire de Physique
des 2 Infinis

ET-Pathfinder Workshop @ Maastricht
23-24/03/2026

2026-04-01 G. laquaniello | ET-France
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Iréne Joliot-Curie

Laboratoire de Physique ( )
des 2 Infinis

Facility for testing and validating new ET technology in a
low-noise, full-interferometer setup at 10-8m level such

as : //
« Infrastructure:
« Cleanroom
* in-situ bake-out
« 3 vaccum systems (UHV, roughing & differential)
« Seismic Isolation:
- Triple suspensions for optics on Beamsplitter bench \_ 120K FPMI 15K FPMI
« Inverted Pendulum
* Cryogenics Payload
« Cooldown via closed helium loop . LEL PRIV
« Low-vibration sorption coolers in science mode X t }
 Subcooled LN2 as backend =a : :
 Four pairs of heatschields(250K, 80K, 40K, 15K)
« Silicon Mirrors

2026-04-01 G. laquaniello | ET-France
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Laboratoire de Physique
des 2 Infinis

}\ ETpathfinder timeline

EmR
=S8Ny
Tl

' PR E AR
Autumn 2021 Summer 2022

== EINSTEIN 2
Ell TELESCOPE

2026-04-01 G. laquaniello | ET-France
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Laboratoire de Physique
des 2 Infinis

A How could an ET-LFC look like?

Note: The ET-LF tower design is not frozen. So this is a Gedanken-Experiment to give an idea of what such an ET-LF integration center could look like.
Rough costs would = 51MEuro capital + 2 Meuro per year operational cost (mainly for a central team of 15 Engineers/Technicians)
19ME tower buildings, 12ME cleanrooms, 10ME vacuum, 10ME scientific instrumentation. 1
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Laboratoire de Physique
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Thanks for your attention
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E-Test @ Liege ET-Pathfinder @ Maastricht

S e

=P

R
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