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Rout = 200 cm

e L0 = 3Scm

1 = 250 cm

ut= 450 cm
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e (Central tracking device: Nazionale di Fisica Nucleare
— light Drift CHamber

e Silicon detectors for
precision measurements

vertex detector
— silicon internal tracker
— silicon wrapper

e Thin solenoid with 2T field
(according to MDI limits)

¢ Dual readout calorimeter

— supplemented by a pre-shower
detector

e Muon chambers in the
solenoid return yoke



Requirements @
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* Interaction region detectors must be integrated with the beam pipe

* The vertex detector innermost radius should profit of the reduced beam pipe
diameter (2 cm) and should cover [cosf@| < 0.99

* Must not interefere with the Luminosity Calorimeter (clearance of ~120 mrad)

* The mounting of the vertex and the outer tracker must be done inside the support
tube

 Minimize the radiation lengths



LumiCals INFN
Challenge:
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- MDI region is very busy, LumiCals pushed far inside detector volume
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CDR LumiCal Design

Design considerations:

160 —mm 160 smm
- 145
. glfce’?ltn ;D)ntrm geometry to a precision 140 1 o L 145 mm
K g try as simple as at all possibl l T 115 mm
O Keep geometry as simpile as at all possiple 100 - 100 L
80 + an -+
Multilayer barrels where all layes have
identical circular geometry 0T T |
40 + 40 + 1074 mm 1190 mm
« 25 layer SiW sandwich 2T 0T A
- 0 0 =
2 3.5 mm W (1 X,) + 1.0 mm gap for Si pads ol ﬁgﬂ]‘!}:’lﬂ”]m}]}}}”my N
+ Physical dimensions © M/ﬂf///r’////////// B
o Sensitive region: r = 54-115 mm I "g’//)/f/;,,//r{;’///////// T
a Region for "services”: 115-145 mm —60 T //1////////// —60
a Calorimeter face at x = 1074 mm —80 T —80 +
+ Proposed segmentation —100 —100
a 32x32 pads/layer (1.9 x 10-22 mm? pads) —120 - —120
1 25,600 channels per LumiCal —140 + —140 +
+ Weight 160 ——————+——+— 160 +——————+—+—+—
90 0 20 40 60 80 100 120 140 160 1040 1060 1080 1100 1120 1140 1160 1180 1200 1220

a2 About 65 kg per LumiCal
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Acceptance and tolerances

160 ~pimm
140
+ Effective Moliere radius of W-Si sandwich: ~15 mm 190
o Stay 1 Moliere radius away from both inner radius and 100 4
somewhat more at outer radius 20 |
+ To be optimised 0
+ => Wide acceptance: 62 — 88 mrad 10
¢ Slightly smaller narrow acceptance: 64 — 86 mrad 20 +
o Bhabha cross section: 14 nb 0 >
+ Compared to 30 nb multihadronic Z decays at peak 9
+ Geometrical tolerances for shift in acceptance of 10: —10
o Inner border: 60, =+ 1.3 prad ; 6R;; = 1.5 pm —60 +
o Outer border: §0,,.x = £ 3.0 prad ; 6Rpmax =% 3.3 pm 80
o Half distance between two calorimeters: 6Z = £ 55 um ~100 |
~120 +
—141)
160 iy

1040 1060 1080 1100 1120 1140 1160 1180 1200 1220
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Vertex and Outer Trackers @ﬁ\l
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* Inside the same volume of the support tube that holds also the LumiCal
* Vertex detector supported by the beam pipe
e QOuter Tracker (1 barrel and 6 disks) fixed to the support tube

 Minimal number of detector module variants
* One module type only for the Vertex
* One module type only for the Outer barrel and disks



Vertex detector modules @
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* Module concept inspired by ARCADIA INFN R&D
* Pixel size 25x25 pm?
* Active area 640 pixel (16 mm) in z and 256 pixels (6.4 mm)inr — ¢
* Chip periphery plus an inactive zone: total 2 mminr — ¢

* Chips are side-abuttable in z
e Assume total thickness of 50 um

* Composed of 2 pixelated parts: total of 8.4 mm (r — @) X 32 mm (z)
* Power budget not established yet: assume (conservatively) 100 mW /cm?

z 640 pixel

v

32 mm
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_— e

Ml atriz>
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h 5 Readout

FPeripheryw

R-phi 256 pixel
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https://indico.cern.ch/event/995850/contributions/4411851/attachments/2274796/3864124/20210701_IDEATracker_FCCweek.pdf

Half-ladder layout — layer 1 @ﬁ\l
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I 96.5 mm
| &
Chip 1 Chip 2 S
<
OO
0.2 mm
Olmm
z=0

Layer 1 ladders are placed at 12 mm radius



Half-ladder layout — layer 2 @ﬁ\l
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r 160.9 mm
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0.1 mm mm
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z=0

Layer 2 ladders are placed at 20 mm radius

8.4 mm



Half ladder layout — layer 3
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| < 257.5 mm

Tdiyd zdiyd Tdiyd zdiyd Tdiyd zdiyd Tdiyd zdiyd Tdiyd zdiy
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Tdiyd

Chip 1 Chip 2 Chip 1 Chip 2 Chip 1 Chip 2 Chip 1 Chip 2 Chip 1 Chip 2 Chip 1 Chip 2 Chip 1

Chip 2 Chip 1 Chip 2

< >ile >« e >« e >ile
0.2 mm 0.2 mm 0.2 mm 0.2 mm 0.2 mm 0.2 mm 0.2 mm
|

z=0

Overlapping in r — ¢:2 parallel ladders separated by 500 um
- see engineering drawings later

>«

0.2 mm

Passive parts on the sides

Layer 3 ladders are placed at 32 mm radius

16.3 mm



6 | 5 | 3 1 2 | 1
217,40
Sezione A-A 108,70 108,70
1 8,40 96,50 96,50
%ls Q 193,00
N = A
R S
8,40 |
IS i
|
12,00 32,00 32,00 32,00 32,00 32,00 32,00 12,00
C
' 0,20 0,20 020 | 0,20 0,20 0,20 '
Drids g ocher rac 2 Vista B
1 3 2 1
C U U
® ~rfere -
nare A 22
B
¢ 2,53
>
ELEMENTO|QTA NUMERO PARTE DESCRIZIONE
1 84 |detector pixel 32.2x8.4
2 28 |hibrido di controllo 8.4x12
Layer N.1: N.14 stave Fvom::a Zacnb:hsml:yer m:fmto Tama NG
A Stave layer 1 composed by N.6 pixel detector 3.2x084 cm2 Aot reploy e
Power dissipated by single pixel detector:100 mW/cm2 = 0.2688 W : :
Number of pixel detector=84 Istituto Nazionale di Fisica Assieme completo layerl modificato 1
Total Power dissipated: 84x0.2688= 22,579 W Nucleare-Sezione di Pisa Assieme completo layert m o‘&ﬁéio m-’
1

5 T T (P

“

Layer 1
14 overlapping
staves of 6 modules
each

Power budget of
the modules (only)
~23 W

Disclaimer
In this and the
following we have
made a study of a
realistic mechanical
geometrical layout,
including hybrids and
readout bus, but still
missing the final
module frame
mechanical support



Vertex layer supports @
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* Conical carbon fibre shaped structure, held by the beam pipe (see
later)




~ Vertex overall assembly

Sezione D-D 539,40
515,00

2200 9

Total weight to be

96,60 346,20 96,60 .
o o — i estimated, but far
c less than 100
Sezione F-F grams
- —— -_-I — I-—-—'I _-_'I_-—-'I — — e —— -
=
32,00 (32,00 |32,00 | 32,00 | 32,00 | 32,00 | 32,00 |32,00 | 32,00 |32,00 |32,00 | 32,00 | 1p,00 Air cooled
|
0,20 0,20 0,20 | 0,20 0,20 0,20 0,20 0,20 0,20 0,20 0,20 0,20 0,2(
64,40 193,00 64,40 96,60
321,80 B
515,00
N.14 Moduli Layer 1
ELENCO PARTI
ELEMENTO QT_E\ NUMERO PARTE DESCRIZIONE

Inner Tracker IDEA

Assieme completo layerl modificato 1
Assieme completo layer 2 modificato

Assieme completo layer3 doppio sfalsato modificato_1
Moottt da Irnrrn-lhnd: Appecvatn da Euul ll:uu [ A

N.22 Moduli Layer 2

11/09/2022

(L.Spgole v Istituto Nazionale di Fisica Assieme inner tracker 1
Nucleare-Sezione di Pisa IDEA I I

3 | |
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Mounting 2 halves
_ (in @) on the beam
pipe cooling
© manifolds

C

- E ok 00 s 2 | S | NN s s o i i i i B
/ 108,70 .
96,60 /] 9e.50 96,50 o
(6) 9,00 -
321,80
B 515,00 " B
539,40
ELEMENTO|QTA NUMERO PARTE DESCRIZIONE
1 1 |chamber
6 1 |Assieme inner tracker 1
A rleﬂ'hw da Controllsto da Aggaervatn da [~ F] Cata A
fhosi 12/08/2022

[stitutoNazionale di Fisica Assieme Inner tracker con pipe_2

Nucleare-Sezione di Pisa IDEA Taliokne lr?iju-
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* Based on ATLASPIX3 R&D
* 50 x 150 um
* Upto 1.28 Gb/s downlink
TSI 180 nm process
132 columns of 372 pixels

Active (total) length (r-phi x z)
e 18.6(21) mm x 19.8 (20.2) mm

Module is made of 2x2 chips — total length:
* size42.2 mm x40.6 mm

Power budget not established yet:
assume 100 mW/cm?




6 | S | 3 | 2 | 1
693,60
- i ' !
Sezione B-B | G — N.48 stave Modulo Pixel 40,60 — B
D
S
= @)
\\\.‘ C
\__\
©),
652,60 parte attiva 1 Q_
: 740,00 B '
1
Outer Tracker completo:N.48 double layer stave composed
. by 16 pixel detector 4.22x4.06 cm2 = 17.13 cm2.
026 Vista C Power dissipated by single detector 100 mW/cm2=1.713 B

W/pixel detector
\ Number of Pixel

Total Power diss
0

Detector:48x2x16=1536
ipated:1536x1.713=2631.17 W
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Outer Tracker Barrel
48 staves of 32 modules
each (at different radii)

Power budget
~2.63 kW

Cooling using water 4
pipes (2 mm diameter)
per stave

N
ELEMENTO|QTA NUMERO PARTE DESCRIZIONE
1 48 |Assieme truss reticolare con C sopra e sotto
2 96 |Assieme stave completo outer tracker

3 48 |parte terminale

outer stave

- 48 |parte terminale

speculare outer stave

Cortrobaro da

Aporovaro da Twa Data

23/09/2022
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Agsieme completo outer tracker power dissipat
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DESCRIZIONE

8,00

Disk1 completed:N.48 stave composed by 196 pixel detector

4.22%4.06 cm2 = 17.13 cm2.

Power dissipated by single detector 100 mW/cm2=1.713

W/pixel detector
Number of Pixel Detector: 100+96
Total Power dissipated Disk 1:196x1.713=335.8 W

Assieme supporto disco 1 modulo 1 update

Assieme supporto disco 1 modulo 2 update

Assieme supporto disco 1 modulo 2 speciale update

Assieme supporto disco 1 modulo 3 update

Assieme supporto disco 1 modulo 3 speciale update

Assieme supporto disco 1 modulo 4 update

Assieme supporto_disco 1 modulo 4 speciale update

Assieme supporto disco 1 modulo 5 update

Outer Tracker Disk 1
2 sides (front and back) each with 4
petals.

One petal is made of different
staves of overlapping modules in z.

Total modules per disk: 196
Power budget ~340 W

Cooling using 1 water pipe (2 mm
diameter)

Assieme supporto disco 1 modulo 5 speciale update

ol o -1 - -1 Y £ TR P [P 8

B [ | e | B | O | | OO | b | 00|00 | [

staffa di supporto
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Assieme disco 1
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Fogho
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Typical module stave

Upper modu
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Electrical bus

Cooling pipes ?
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Support cylinder INFN
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* All elements in the interaction region (vertex, Tracker and LumiCal) are mounted
rigidly on a support cylinder that guarantees mechanical stability and alignment

* Once the structure is assembled it is slided inside the rest of the detector







FUTURE
O FCC  1stFCC-EIC Joint Workshop and the 4 FCC-ee MDI Workshop Stefano Lauciani L

Cylinder material and structure .-

Sandwich structure:

« Carbon fiber 1mm

« Honeycomb or rigid foam structure (Rohacell) 8mm
« Carbon fiber 1mm :
Cy“nder Splltted in tWO halveS Honeycomb (fiberglass, aluminum, nomex/Kevilar)
Alumin ribs to fix detector

Endcaps for supporting Lumical and beampipe

Rohacell ( polymethacrylimide)

Endcaps



Outer barrel and disks @
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e Barrel:

e atruss structure with 2 layers of modules (at radii of 31.5 cm and 28.5 cm)
* Fixed to the support tube

3 disks per side
* Fixed by the support tube



Overal
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Is it feasible? @ﬁ\l
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* Mechanical stability of the support cylinder is not an issue
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Preliminary simulation on supporting Cylinder (1)

Materials Layer | Makerial | Thickreszs {m) | Angle (%]
. 2 fjm Epoxy Carban Wosen (230 GFa) Wiet 01,0005 45
1 ) C}" Inder Stﬂ,.ICtLl re { 1 D mm ] ) C:F'II nder structu re (? mm ) 4 Epawy Carban Wowen {250 GFa) Wet 0,0005 45
3 Honeyoomb 0003 u]
2 Epowy Carbar Wesen (130 GPa) Wet 0,008 -45
* ém m ﬁg * 1 m m CF L Epoxy Carban woven EEII GFa) Wiet 0,005 45
* omm « 5mm HC -
« 1mm CF « 1mm CF
Flanges: Flanges:
« 10mm Aluminium «  10mm Aluminium
Loads
— =t T [
« 70 Kg on each flanges ————
Constraints e . ‘

« Simply supported in
order to simulate rail
supports

Free to move in
longitudinal

direction
Fixed

CF=carbon fiber
HC=honeycomb
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CERN, 26 of October 2022

Results

A Saatic Stactu ol
Lqeralent 2ooeis lwer §
Type: Equeaniers fvon-hses S
Uret: Pe

Time: 1
16102002 0953

1551605 Max
AL 2%
€560
601904
5,750
53518

BBonem

Deformation

Stress on CF

Layer s

1st FCC-EIC Joint Workshop and the 4th FCC-ee MDI Workshop

A Static Structur of
Tots Deformation
Type Total Deformation

Q022 a2
9. 7895 Max

87035
7.6137-5
65265

543835
455075
328e5 .
217333

1,0877-5

0 Mo

A Static Strochud

Equintlent Syess HO

Yo Equaalent ivor-Mues) Sress - Top Bottom - Layer 3

Uret: Py

Tme: |

26/ PYD02 0BS5S
B85535 Max
L 2A

Stress on HC IMPal

Maximum deformation [mm]

Maximum stress on CF [MPa]
Layer 1

Maximum stress on HC [MPa]
Layer 3

First failure stress for CF [Mpa]

8mm HC

0,098

0,7

0,085

275

5mm HC

0,11

0,7

0,094

275




Is it feasible? @PN
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 Vertex detector weight (<< 100 grams) on the beam pipe is well
supported
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Study of the influence of the VTX detector first

layer weight over the chamber

To understand the behavior of the chamber under a load due to the weight of the
VTX first layers, is useful to create a table.

This table is created performing a Parametric design with Ansys, augmenting the
weight of the layers and evaluating the central chamber stress and strain.

Configuration|VTX load [kg] | Maximum stress [Mpa]|Maximum displacement [mm]| Safety factor
1 0,5 46,8 9,56E-02 5,9
2 1,0 47 4 1,15E-01 5,7
3 2,0 48,4 1,47E-01 5,3
4 3,0 49 4 1,80E-01 5,0
5 4,0 50,0 2,03E-01 4.8
6 5,0 50,7 2,27E-01 4.5
7 6,0 51,6 2,62E-01 4.3




Is it feasible?

* Integration of the detectors is doable
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Conceptual assembly strategy

1) QOuter tracker is assembled and laid down and fixed
on half cylinder

2) Detector disc and one endcap fixed to the half
cylinder

3) Beam pipe with vertex detector is inserted with a
dedicated tool inside discs and outer tracker, then fixed
to both endcaps




- O FUTURE
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4) Lumicals are coupled to endcaps

5) The whole cylinder can be composed

6) Cylinder can be inserted inside the detector using a
rail system



Is it feasible?

* Open remaining issue to be investigated is whether or not LumiCal can be
inserted as unique assembled structure or must be splitted due to 4 mm
difference between the bellow and the inner LumiCal radius

* Ongoing design effort to reduce the bellow size



Needs tuning of the bellow size.
Study ongoing

1190 mm

1074 mm

0




Conclusions INFN
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e A preliminary layout of the interaction region with LumiCal, vertex and outer tracker of the IDEA detector is
being engineered

* Feasibility studies of vertex and track integration successfully made
e LumiCal conceptual integration done

* Next steps:
* Vertex detector
* Ladders mechanical support design
* Study the feasibility of air cooling
* Study the routing of the services (readout and power cables)
e Quter Tracker
* Study the routing of the services (readout and power cables, cooling manifolds)
e Lumical
* Engineering and assembly
* Finalize detector assembly and its maintenance
* Insert the layout in the GEANT simulation
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Thank you for the attention

e Fabrizio.Palla@cern.ch
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20,00 | 2,50

Sezione J-]

32,00 32,00

32,00

32,00

32,00

32,00

Hybrids at higher
radius (+2.5 mm wrt

sensors), not to
interfere with
LumiCal clearence

12,00

Layer 2 : N.22 stave
Stave layer 2 composed by N.10 Pixel Detector
Detector dimension 3.2x0.84 =0.2688 cm2

Number of Pixel Detector =220
Total Power dissipated =59.136 W

Layer 2
22 overlapping
staves of 10
modules each

Power budget of
the modules (only)
~50 W

0,20 0,20 0,20 ~0,20 0,20 0,20 0,20 0,20 0,20 0,20 0,20 12,00
QTA NUMERD PARTE DESCRIZIONE
220 |detector pixel 32.2x8.4 Silicon
Power dissipated by single pixel detector 0.100 W/cm2 = 0.2688 W 44 |hibrido di controllo 8.4x12 Stecalite
44 |bus layer 2 modificato Kapton
Controllsto da Appr mvalto da [afa (Data
sl 09/09/2022

Istituto Nazionale di Fisica
Nucleare-Sezione di Pisa

Assieme completo layer 2 modificato

Assieme completo layer 2 modifica

0417y

1



8,40 8,40
D "t 4+ 4+ s 4 54— 34— 3 V33— 30— D
N ] \ L
Sezione C-C \
[ I C
12,00 32,00 | 32,00 | 32,00 (32,00 3‘2,00\_ 32,00 (32,00 (32,00 32,00 | 32,00 | 32,00 32,00 32,00 |32,00 32,00 | 32,00 12,00
020 | 020 0,20 [0,20 | 020 020 [~020| 020 020 0,20 | 0,20 [ 0,20 | 020 o0,20] o20] o020 o020] |
c --—-—--—-——-.::——--—--— - - - e i c
515,00
S
Layer 3
] 15 overlapping
=]
B double staves of 32
modules each
\/ R=32.5—
- Power budget of
QTA NUMEROQ PARTE DESCRIZIONE the modules (only)
480 | Detector Pixel Silicon
Layer 3 completo: N.15 double stave staggared - N.30 single stave $ :::ndn ::tr?]r:te 130 W
A Single Stave layer 3 composed by 16 Pixel detector 3.2x0.84 cm2. — T — — pt A
Power dissipated by single detector 100 mW/cm2 = 0.2688 W/ pixel detector 10/09/2022
Number of Pixel Detector: N.480 - Total Power dissipated = 480x0.2688 = 129.24W - - -
Istituto Nazionale di FisicaASS"E me completo layer3 doppio sfalsato modificato_1
Nucleare-Sezione di Pisa | assieme completo layer3 dg plﬂfﬁriiialséﬁi'{mudiﬂo

b I 2 | 4 % 3 I | 1



6 | 2 ] 4 ¢ 3 | - | 1

Sezione G-G

515,00

SIS
wn
8
3

8.4

Double stave

32,00 | 32,00 | 32,00 | [12,00 2 parallel strings of
020 [020 | oz detectors overlapped
by 500 um

1300 32,00 [ 32,00 | 32,00 | 32,00 | 32,00 [3200 32,00 | 32,000 | 532,00 32,00 | 32,00 | 3200 | 32,00

0,20 0,20 0,20 0,20 0,20

Vista E

0,05

Iy
8
0,05

ELEMENTO|QTA NUMERO PARTE DESCRIZIONE
1 32 |Pixel detector Silicon
N.32 moduli 32x8.4 mm tra loro sfalsati 2 4 |Bus segnale Kapton
5 4 |Hybrido Vetronite
Progettatn da Controllatn da Approwatn da Dt Daa A
fhosi 07/03/2022

Istituto Nazionale di Fisica Mofdulo completo layer3 doppio sfalsato modifichto
Nucleare-Sezione di Pisa IDEAS Edizone | Fogio

1/1
| 3 i 3 I s | 1




Stave Layer 1

6 ] <l ] 4 $ 3 I 2 ] 1

23
)

"
|
1

217,40

@ 193,00 @
I 103,32 \% I

3
§
t
(7]
S
(=]
1
Modulo Layer 1: N.6 pixel detector 32x8.4
ELEMENTO|QTA NUMERO PARTE DESCRIZIONE
6 |detector pixel 32.2x8.4 Silicon
2 |hibrido di controllo 8.4x12 Stesalite
2 |bus layer 1 modificato Kapton
Contrallatn da (Approvato da Data Data
| | = ]
Istituto Nazionale di Fisica Assieme completo modulo layer]l modificato
z . q=n Ediziane Faglie
Nucleare-Sezione di Pisa IDEA | 171

b 1 2 | 4 ¢. 3 I 1




ave Layer 2

[ | 5 | - 67 3 | 2 | 1
A
| —_— —
D ' D
346,20
/\ 321,80 \ /
12,00
12,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00 0.20
: 0,20 0,20 0.20 0,20 0,20 020 | 020 0,20 0,20 020 .
(2)
Vista A
- =
B B
Madulo Layer 2: N.10 pixel detector 32x8.4
ELENCO PARTI
ELEMENTO QT,&, NUMERO PARTE DESCRIZIONE
1 10 |detector pixel 32.2x8.4 Silicon
2 |hibrido di controllo 8.4x12 Stesalite

3 2 |bus layer 2 modificato Kapton

A Progertatn ca [Conmalatn da At di Cana Cata A
N | I I ==
Istituto Nazionale di Fisica Assieme completo modulo layer2 modificato
Nucleare-Sezione di Pisa IDEA | Exizone l'?"i

[ I 3 I 4 43 3 I 2

A- fabr ot Azcieme complet wdw Ace

comopolet ww X Accieme complet idw Assieme complet _1am Accieme complet idw  Aszsieme complet idw  Aszieme complet idw Azzieme complet. 1a
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Q layout CLD_nuovo.pt  layout IDEA- fabr..ipt  Assieme complet..idw  Assieme complet..idw  Assieme complet..idw  Assieme complet.iam X  Assieme complet..idw  Assieme complet..idw  Assieme complet..idw  Assieme complet..iam  Assieme complet..iam  Assieme inn¢




t Carbon Fiber

[ | 5 1 4 ¢ | 2 | 1
2,50 41,05
2,50 v ¥ . o
o / =11 Sezione D-D b
= = n 70,35 r
2 g =] =, . N g
g s woo | Tmm | &[T T T T Bl
_ I n
|
c ‘ =1
d ﬁ
Upe‘ = L
Place for Layer
Place far Layer 2
Place far Layer 3
: X 23 ﬂ
ELENCO PARTI
ELEMENTO QTﬁ NUMERD PARTE DESCRIZIONE
1 1 |supporto inner tracker 1 Carbon Fiber
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ELEMENTO|QTA NUMERQ P DESCRIZIONE
1 1 |Assieme truss reticolare con C sopra e sotto
Re=315 2 2 |Assieme cold plate stave outer tracker
- Ri=285 3 1 |parte terminale outer stave
e 1 |parte terminale speculare outer stave
Progettato da Controliato da | Approvato da Data Diata
fbosi 26/09/2022
Istituto Nazionale di Fisica Assieme completo Stave Outer Trackgr
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ELEMENTO|QTA DESCRIZIONE
1 2 |tubo L=1370 diam e 2.223 diam i 2.032 L=740
3,23 2,00 2 1 |carbon fiber KDU13 120 micro x 677 .4
3 1 |carbon fleece grafite 20 micron 2 tubi 677.4
4 1 |carbon fleece piatto 42 x 0.020 x 677.4
5 1 |carbon paper-grafite 25 micron 2 tubi 677.4
6 1 |parte terminale bassa peek cold plate 2 tubi 3
; 523 7 1 |Electronic Bus
8 2 |Hybrido
9 16 |Rivelatore Pixel
10 1 |parte terminale asolata bassa peek cold plate 2 tubi 3
Frogettatn da Controllato da Approvatn da Data Data
fbosi | | 24/09/2022 |
" Istituto Nazionale di Fisica Assieme cold plate completo outer tracker
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Stave Outer Tracker

Lower Cold
sensors
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the flange




Truss Structure

Plate Truss Structure glued together
All Material Carbon Fiber MJ46

Plate Truss upper-lower
truss structure th=0.5
mm side Imm

Plate Truss lateral truss
structure th=0.5 mm side 1mm

C carbon Fiber
profile supporting
cold plate
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Upper and Lower structure obtained by WaterJet operation
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C structure for supporting Cold Plate—\
: 29,00
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2RI 2
oINS 28,50 ~
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= 30,00 m| L
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ELEMENTO QTA NUMERO PARTE DESCRIZIONE
1 2 |trave reticolareverticale 22.5
2 2 |Trave reticolare orizzontale 30
3 50 |supporto a ¢ piano inclinato pixel
Progettato da Controflato da Approvato da Data Data A
fbosi l | 27/09/2022 l
N Istitruto Nazionale di Fisica Assieme truss reticolare con C
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Inner disk with conceptual mechanical
support structure
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