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Vertex + forward tracking
CLIC_ILD

lium beam pi
Steel beam pipe Berylium beam pipe
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Contradictory

[ Mechanical support]

Minimize mass (radiation length)
Viaximize stiffness & minimize loads
(gravity, thermal,
static and dynamic pressure)
Limit sensor temperature
Compatibility with cable routing
Assembly

Air cooling



Cold air in

Air delivery

Double wall

Warm air

support cylinder out
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Cold airin

Air delivery

Doubled wall
support cylinder

Doubled wall
conical beampipe

Warm air
out




Air delivery

Forward tracking disks 1-6 splitted in
45 deg wedges so that air can flow
through
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Pixel barrel ladder support

Single ladder example: thickness=2mm SiC foam + 2x50um Si

P: Single ladder (SiC&Si sandwich) gravity only @

Total Deformation 0O: Modal - Single ladder (SiC&Si sandwich) ?
Type: Total Deformation Total Deformation
Unit: mm Type: Total Deformation
Time: 1 Frequency: 55.552 Hz
12/03/2012 12:54 Unit: mm
12/03/2012 12:23
0.10222 Max
0.090865 1031.8 Max
0.079507 917.12 < .
0.068149 802.48 é
0.056791 687.84
0.045433 573.2
0.034075 458.56
0.022716 343.92
0.011358 229.28

0 Min 114.64

Max 102 pum

Y

I Y
M: Single ladder (SiC&Si sandwich) ? { /T\‘
Total Deformation
Type: Total Deformation 0.00 35.00 70.00 (mm) Z X
Unit: mm 17.50 5250
Time: 1

14/03/2012 11:30

0.8731 Max
0.67908
0.58206 /100

0.48505 -
0.38804 ?
0.29103
0.19402
0.097011
0 Min

| |
| |
: Vibration |
| induced displacements? !
|
Max 873 pum : :
Y | |

0.00 50.00 100.00 (mm) 7)\3( -— e s o o o o o S o EE EE O e e e o e s = )

ladder simply supported is considered not stiff enough.



Pixel barrel ladder support cylinders

'

s

\

N
N

180 um thick
CFRP shell,

WK
A

&
TR

/

W\

0.07 % X,

)
Vate’ 3
7/ 4 :
P\
2

)\
>

AN

—

\

TR

Overlaping sensor layers

A




1) Stiffness:

compression mpression
pressio Layer 5-6 compressio

/'/ R Layer 3-4 -
T T - Layer 1-2 \ \ BP

tension | g tension

2) Cable routing:
1cables /// _\_ , BP

3) Air delivery:

\\
P ‘\&




Pixel barrel ladder support

Details
Material:

Prepreg:
Thickness:

Total mass:

Fibers — Torayca M55J (E=540 GPa)

Resin — Cycom 950-1

25 g/m2 UD (e.g. North Thin Ply Technology)
180 um (12 layers)

84 g (upper half 40 g; lower half 44 g)

l;ff [ [0/903/_45/45]5

ructural FS§

N.B.: Ladders not yet included



Pixel barrel ladder support

Upper half Lower half

1 1
WODAEL SOLUTIOW WODAL SOLUTION
Noncommercie! use only| — Nencommerde? ue only|
STEE=
MER 12 2012 SUB =1 MER 12 2012
17:34:56 FREC=214.503 17:36:31
UsUH [Eyey)
e — R3YS=0
DX =1&6%2.8 DHX =16%4.83
SMX =16%2.8 SHX =16%4.83
¢ 376179 112&.54 1504.72 ¢ 376.028 53.256 2%.88 1506.51
188.08% Sad G4 . 447 1316.63 1692.8 188.314 Sod4.042 “41.59% 1318.2 la%d.83
CFRP_karrel-25gsm prepreg--Hodal CFRP _karrel-25gsm prepreg--Modal {HS)
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FEM boundary conditions

V,.,.=5.4m/s

Vgi,=9.7 m/s

m;,,,=20.1 8/s (16.2 1/s)

T;n=0°C P.,.=0 Pa

out

T A
|||||||||||||

Heat loads:

FTDs 1-6 179 W Model info:
ETD 7 16 W * Steady-state analysis
* 2.55M cells
Barrel layers 2-5 4 152W * SST k-w turbulence model
346 W

N.B.: Barrel layers 1 & 6 not yet included




Veloci
Streamline 1

14.9

- 11.2

7.4

3.7

Air velocity

0.075

0.150 0.300 (m)
J
0.225

KILC12 — Daegu — April 25, 2012

13




Velocity
Contour 1

14.8
134
1.9
104
8.9
7.4
5.9
4.5
3.0
1.5

0.0
[m s*-1]

Veloci
Veloc At‘}{'

14.8
13.4
11.9
10.4
8.9
7.4
5.9
4.5
3.0
1.5

0.0
[m s?-1]

Air velocity in areas

W/SYS
Noncommercial use only
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AN
Temperature N N SYS
TemperatureAir Noncommercial use only
30.0

27.0
24.0
21.0
18.0
15.0
12.0
9.0
6.0
3.0
-0.0
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o NN
Temporatre  Sjlicon sensor temperature T JNSYS
40.0
36.0
32.0
28.0
24.0
20.0
16.0
12.0
8.0
4.0

-0.0
[C]

Temperature
Temp Layer 2

45.0
40.5
36.0
315
27.0
22,5
18.0
13.5
9.0

45

-0.0

[C]
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Air supply through double-wall conical beampipe

Velocit F/\SYS
Streamline 1 /// )
13.2 yd

Mass flow: 20.1 g/s
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Cold air in

ooooo

Cooling of other areas

&/ SYS Velocity,

Contour

Warm air
out




Cabling — possible routings

2 options for the
FTDs 1-6 cables




Summary

* VTX detector design must cleverly solve support, cooling and cabling
issues in an integrated way

urrent design proposal has taken these issues into accoun
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Spare slides
STAR Pixel Detector, Howard Wieman, LBNL

End view

8 cm radius

2.5 cm radius

200 pm thick CFRP
support structure

Inner layer

Outer layer

Source: H. Wieman, “HFT Pixel Detector WBS 1.2”, STAR HFT CD1 Review, Nov. 2009
| 21



Spare slides
STAR Pixel Detector, Howard Wieman, LBNL

9/7/2011




Spare slides
STAR Pixel Detector, Howard Wieman, LBNL

capacitance vibration probe carbon fiber sector beam
two positions shown

Y airin
- air out
adjustable . .
wél Il for air Ladder Vibration
turn around 10 T T T 2 T

« %

air velocity probe
two positions
shown

‘0

[=)
I

reinfordeg
end

IN
I

tion RMS (microns)

3 um
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