Pixel barrel

The pixel barrel consists of:

· 3 barrels

· Services 

The coordinates of barrels are in next table


Z1[mm]
Z2[mm]
R1[mm]
R2[mm]

B-layer
-400.00
400.00
45.50
74.00

Layer 1
-400.00
400.00
83.00
111.00

Layer 2
-400.00
400.00
117.00
144.00

I use a three dimensional coordinate system (X, Y, Z) for module parts.

The coordinate system is following:

1. Axis X – perpendicular to Z-axis, direction – up







2. Axis Y – perpendicular to X- and Z-axis, direction - forward





3. Axis Z – parallel to beam pipe, direction – right
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The shape of module parts is box.

DX, DY, DZ is half of box dimensions. 

The each layer contains ladders. The dimensions of ladders are in next table.

The number of ladders for individual layers is:

· 22 - for b-layer

· 38 - for 1st  layer

· 52 - for 2nd layer


DX[mm]
DY[mm]
DZ[mm]
Angle[Deg]

Ladder of b-layer
1.18
9.30
400.00
-20.00

Ladder of layer 1
1.21
9.30
400.00
-20.00

Ladder of layer 2
1.21
9.30
400.00
-20.00

The position of 1st ladder in individual layers (the highest one) is in following table. There are three rows, 1st one for b-layer, 2nd one for 1-layer and 3rd one for 2-layer.

All tables with rows "The centre coordinates" show the center coordinates, where are situated the appropriate parts. 


X[mm]
Y[mm]
Z[mm]

The centre coordinates
50.50
0.00
0.00

The centre coordinates
88.50
0.00
0.00

The centre coordinates
122.50
0.00
0.00

There are boxes of cables over the ladder of modules where are situated cables for modules. The dimensions and coordinates of them are in next 2 tables


DX[mm]
DY[mm]
DZ[mm]

Box of cables
0.70
7.00
400.00

Box of cables
0.70
7.00
400.00

Box of cables
0.70
7.00
400.00


X[mm]
Y[mm]
Z[mm]

The centre  coordinates
52.50
0.00
0.00

The centre  coordinates
90.50
0.00
0.00

The centre  coordinates
124.50
0.00
0.00

The size of one module is in next table. The modules in b-layer differ from modules in layer 1,2.


DX[mm]
DY[mm]
DZ[mm]

Module (b-layer)
0.35
9.30
31.50

Module (layer 1)
0.38
9.30
31.50

Module (layer 2)
0.38
9.30
31.50

There are situated 13 modules along Z-axis in layers. The 6 modules are rotated under degree -1.10, the 7th module isn't rotated and the rest 6 modules are rotated under degree 1.10. There are center coordinates for b-layer in next tables. For other layers the Z- and Y-coordinates are same, the X-coordinates have to be replaced. (X=88.50 for layer1, X=122.50 for layer 2)

The center coordinates
X[mm]
Y[mm]
Z[mm]
Angle[Deg]

Module 1
50.50
0.00
370.20
-1.10

Module 2
50.50
0.00
308.50
-1.10

Module 3
50.50
0.00
246.80
-1.10

Module 4
50.50
0.00
185.10
-1.10

Module 5
50.50
0.00
123.40
-1.10

Module 6
50.50
0.00
61.70
-1.10

Module 7
50.50
0.00
0.00
0.00

Module 8
50.50
0.00
-61.70
1.10

Module 9
50.50
0.00
-123.40
1.10

Module 10
50.50
0.00
-185.10
1.10

Module 11
50.50
0.00
-246.80
1.10

Module 12
50.50
0.00
-308.50
1.10

Module 13
50.50
0.00
-370.20
1.10

There are ladders that hold pixel module in next table. The ladders are same for all layers. 


DX[mm]
DY[mm]
DZ[mm]

Pixel barrel ladder 
0.46
7.00
400.00

Pixel barrel ladder
0.46
7.00
400.00

Pixel barrel ladder
0.46
7.00
400.00


X[mm]
Y[mm]
Z[mm]

The centre coordinates
52.25
0.00
0.00

The centre coordinates
90.25
0.00
0.00

The centre coordinates
124.25
0.00
0.00

The cables for individual modules are presented in next tables. There are dimensions of cables for individual modules.

Cables
DX[mm]
DY[mm]
DZ[mm]

Module 1
0.015
2.50
14.90

Module 2
0.015
2.50
45.75

Module 3
0.015
2.50
76.60

Module 4
0.015
2.50
107.45

Module 5
0.015
2.50
138.30

Module 6
0.015
2.50
169.15

Module 7
0.015
2.50
200.00

Module 8
0.015
2.50
169.15

Module 9
0.015
2.50
138.30

Module 10
0.015
2.50
107.45

Module 11
0.015
2.50
76.60

Module 12
0.015
2.50
45.75

Module 13
0.015
2.50
14.90

There is center position of cables for b-layer in following table. (Y- and Z- coordinates are same for all layers, the X-coordinates have to be replaced: layer 1, module 1  - instead 52.75 use 90.75; 

layer 1,  module 2 - instead 52.79 use 90.79,etc;

layer 2,  module 1 - instead 52.75 use 124.75, etc.)

Cables
X[mm]
Y[mm]
Z[mm]

Module 1
52.75
0.00
385.10

Module 2
52.79
0.00
354.25

Module 3
52.82
0.00
323.40

Module 4
52.85
0.00
292.55

Module 5
52.88
0.00
261.70

Module 6
52.91
0.00
230.85

Module 7
52.94
0.00
200.00

Module 8
52.98
0.00
-230.85

Module 9
53.01
0.00
-261.70

Module 10
53.04
0.00
-292.55

Module 11
53.07
0.00
-323.40

Module 12
53.10
0.00
-354.25

Module 13
53.14
0.00
-385.10

The pixel module consists of:

1. Hybrid with electronics

2. Silicon crystal 

3. FE electronics

The dimensions and positions of these parts are written in following table


DX[mm]
DY[mm]
DZ[mm]

Pixel hybrid with electronics
0.12
7.00
30.70

Pixel hybrid with electronics
0.12
7.00
30.70

Pixel hybrid with electronics
0.12
7.00
30.70

The X- and Y- coordinates are valid for all modules on layers. The Z-coordinates are valid only for 7th module. The other Z-coordinates have to be taken from table of modules. 


X[mm]
Y[mm]
Z[mm]

The centre coordinates
50.25
0.00
0.00

The centre coordinates
88.25
0.00
0.00

The centre coordinates
122.25
0.00
0.00

The pixel silicon crystal (the coordinates are in 1st table) consists of inactive and active part. The outer part is inactive, inner part is active (the coordinates of active part are in 2nd table). The center position for these parts is in 3rd table.


DX[mm]
DY[mm]
DZ[mm]

Pixel silicon crystal
0.10
9.30
31.50

Pixel silicon crystal
0.13
9.30
31.50

Pixel silicon crystal
0.13
9.30
31.50


DX[mm]
DY[mm]
DZ[mm]

Active area of silicon
0.10
8.20
30.40

Active area of silicon
0.13
8.20
30.40

Active area of silicon
0.13
8.20
30.40

The X- and Y- coordinates are valid for all modules on layers. The Z-coordinates are valid only for 7th module. The other Z-coordinates have to be taken from table of modules.


X[mm]
Y[mm]
Z[mm]

The centre coordinates
50.50
0.00
0.00

The centre coordinates
88.50
0.00
0.00

The centre coordinates
122.50
0.00
0.00

The dimensions and coordinates of electronics are in next two tables


DX[mm]
DY[mm]
DZ[mm]

Pixel FE electronics
0.06
7.00
30.30

Pixel FE electronics
0.00
7.00
30.30

Pixel FE electronics
0.00
7.00
30.30

The X- and Y- coordinates are valid for all modules on layers. The Z-coordinates are valid only for 7th module. The other Z-coordinates have to be taken from table of modules.


X[mm]
Y[mm]
Z[mm]

The centre coordinates
50.68
0.00
0.00

The centre coordinates
88.70
0.00
0.00

The centre coordinates
122.70
0.00
0.00

Services


Z1[mm]
Z2[mm]
R1[mm]
R2[mm]
Multiplicity
Material

Services 1
-440.00
440.00
68.00
68.60
1
Carbon

Services 2
400.00
440.00
50.50
51.40
2
Mat_srv

Services 3
440.00
442.00
50.50
70.00
2
Mat_srv

Services 4
440.00
450.00
70.00
71.70
2
Mat_srv

Services 5
420.01
420.59
52.50
88.50
2
Carbon

Services 6
443.00
450.00
58.00
58.80
2
Carbon

Services 7
-440.00
440.00
95.70
96.30
1
Carbon

Services 8
400.00
440.00
88.50
89.31
2
Mat_srv

Services 9
438.00
438.18
90.50
104.00
2
Mat_srv

Services 10
440.00
440.32
88.50
211.00
2
Mat_srv

Services 11
440.00
450.00
211.00
211.41
2
Mat_srv

Services 12
420.00
420.58
91.50
132.00
2
Carbon

Services 13
442.00
450.00
219.00
219.26
2
Carbon

Services 14
-440.00
440.00
146.70
147.04
1
Carbon

Services 15
400.00
440.00
132.00
132.88
2
Mat_srv

Services 16
428.00
428.22
126.00
132.00
2
Mat_srv

Services 17
440.00
440.70
131.00
221.00
2
Mat_srv

Services 18
440.00
460.00
221.00
221.60
2
Mat_srv

Services 19
445.00
445.58
140.00
223.00
2
Carbon

Services 20
-700.00
700.00
223.00
223.78
1
Carbon

Services 21
-3300.00
3330.00
230.00
231.09
1
Carbon

Services 22
-400.00
400.00
75.00
75.21
1
Carbon

Services 23
422.00
450.00
75.00
75.21
2
Carbon

Material composition

Material
Elements (compound)
Parameters
Comments
Part of pixel
Density (g/cm3)

Sn
Sn
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Pixel Forward

The Pixel forward contains:

1. 3 disks

2. Services


Z1[mm]
Z2[mm]
Zcenter[mm]
R1[mm]
R2[mm]

Disk 1
490.00
500.00
495.00
85.00
148.00

Disk 2
575.00
585.00
580.00
85.00
148.00

Disk 3
645.00
655.00
650.00
85.00
148.00

There are two rings of modules on each disk. The coordinates of these rings are in next table


Z1[mm]
Z2[mm]
R1[mm]
R2[mm]

Ring of modules - disk 1
498.18
498.82
85.00
148.00

Ring of modules - disk 1
491.68
492.32
85.00
148.00

Ring of modules - disk 2
583.47
583.82
85.00
148.00

Ring of modules - disk 2
576.68
577.32
85.00
148.00

Ring of modules - disk 3
653.18
653.82
85.00
148.00

Ring of modules - disk 3
646.68
647.32
85.00
148.00

On each ring of modules is situated 24 modules. The dimensions of module parts are in next table:

I use a three dimensional coordinate system (X, Y, Z) for module parts.

The coordinate system is following:

1. Axis X – perpendicular to Z-axis, direction – up








2. Axis Y – perpendicular to X- and Z-axis, direction - forward






3. Axis Z – parallel to beam pipe, direction – right

The shape of module parts is box.

DX, DY, DZ is half of box dimensions.
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DX[mm]
DY[mm]
DZ[mm]

Si motherboard
31.50
9.30
0.13

Hybrid
30.70
9.80
0.10

Electronics
30.30
11.10
0.07

Active zone of pixel
30.40
8.20
0.13

There are center coordinates for 1st (highest one) module in next table.


X[mm]
Y[mm]
Z[mm]

Si motherboard
116.50
0.00
0.00

Hybrid
116.50
0.00
0.22

Electronics
116.50
0.00
-0.22

Active zone of pixel
116.50
0.00
0.00

Services

There are cable positions for individual subdisks.

Cables
Z1[mm]
Z2[mm]
R1[mm]
R2[mm]

Subdisk 1
490.8486
490.8514
160.00
175.00

Subdisk 2
499.1486
499.1514
160.00
175.00

Subdisk 3
575.8486
575.8514
160.00
175.00

Subdisk 4
584.1486
584.1514
160.00
175.00

Subdisk 5
645.8486
645.8514
160.00
175.00

Subdisk 6
654.1486
654.1514
160.00
175.00

There are services in next 3 tables.


Z1[mm]
Z2[mm]
R1[mm]
R2[mm]

Heat Exchanger
494.39
495.61
88.10
148.00

Heat Exchanger
579.39
580.61
88.10
148.00

Heat Exchanger
649.39
650.61
88.10
148.00


Z1[mm]
Z2[mm]
R1[mm]
R2[mm]

End cap inner part
494.39
495.61
87.00
88.10

End cap inner part
579.39
580.61
87.00
88.10

End cap inner part
649.39
650.61
87.00
88.10


Z1[mm]
Z2[mm]
R1[mm]
R2[mm]

End cap outer part
494.22
495.78
148.00
170.00

End cap outer part
579.22
580.78
148.00
170.00

End cap outer part
649.22
650.78
148.00
170.00


R1[mm]
R2[mm]
Z1[mm]
Z2[mm]
Material

Services 1
175.00
180.00
495.00
495.60
Mat_srv

Services 2
175.00
180.00
580.00
580.60
Mat_srv

Services 3
175.00
180.00
650.00
650.60
Mat_srv

Services 4
180.00
180.30
446.00
539.00
Carbon

Services 5
180.00
180.30
523.00
632.00
Carbon

Services 6
180.00
180.30
586.50
708.50
Carbon

Services 7
177.00
180.00
490.00
492.60
Carbon

Services 8
177.00
180.00
575.00
577.60
Carbon

Services 9
177.00
180.00
645.00
647.60
Carbon

Services 10
181.00
188.00
495.04
495.16
Carbon

Services 11
181.00
186.00
580.04
580.16
Carbon

Services 12
181.00
184.00
650.04
650.16
Carbon

Services 13
188.00
188.40
491.80
669.20
Mat_srv

Services 14
186.00
186.40
534.70
712.30
Mat_srv

Services 15
184.00
184.40
570.10
747.90
Mat_srv

Services 16
182.00
182.30
1620.80
2525.20
Mat_srv

Services 17
181.00
181.30
1621.20
2525.80
Mat_srv

Services 18
180.00
180.30
1621.50
2526.50
Mat_srv

Services 19
189.00
205.00
500.00
504.20
Mat_srv

Services 20
189.00
205.00
585.00
589.20
Mat_srv

Services 21
189.00
205.00
655.00
659.20
Mat_srv

Services 22
86.00
86.20
498.00
624.00
Carbon

Services 23
86.00
86.20
656.20
803.80
Carbon

Services 24
86.00
160.00
785.00
785.20
Carbon

Services 25
165.00
180.00
785.00
785.20
Carbon

Services 26
185.00
215.00
0.00
1570.20
Carbon

Material composition

Material
Elements (compound)
Parameters
Comments
Part of P. forward
Density (g/cm3)
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In previous tables it was presented approximation of material composition for each parts. In next tables, there is presented exact element composition for individual blocks of pixel part. But there are presented only dangerous elements in point of view activation. Therefore the element table have to be correlated together with previous material tables.

There is presented dimensions of individual blocks.

Element
R1 [mm]
R2 [mm]
Z1 [mm]
Z2 [mm]

B-layer
45.5
74
-400
400

Layer 1
83
111
-400
400

Layer 2
117
144
-400
400

Disk 1
85
148
490
500

Disk 2
85
148
575
585

Disk 3
85
148
645
655

B-layer end
45.5
74
400
442

Layer 1 end
83
111
400
442

Layer 2 end
117
144
400
442

Disk 1 cooling connections
148
170
490
500

Disk 2 cooling connections
148
170
575
585

Disk 3 cooling connections
148
170
645
655

Barrel radial services
45.5
170
442
484

Barrel/disk type 0 services along frame
170
215
442
700

Outer frame connections
205
215
420
442

PP0
170
215
700
1070

Type 1 services
170
215
1070
3350

PP1 and end plug
170
215
3350
3500

Central PST
227
228
-800
800

Pixel to PST to SCT fixations
228
285
750
800

Forward PST
227
228
800
3420

Type 2 services
215
2800
3420
3500

There are presented dangerous elements for individual blocks.

Elements
Element ID
Number
Al
Cu
Ni
Sn
Pb
Ag
Au
Fe

B-layer
1
1
425.0
109.7
8.7
6.9
6.4
15.8
0.2
38.6

Layer 1
2
1
587.4
187.4
10.8
11.9
11.0
27.3
0.4
40.7

Layer 2
3
1
803.8
256.8
13.6
16.2
15.0
37.4
0.5
48.8

Disk 1
4
2
107.6
17.3
0.4
1.2
1.1
2.7
0.0
0.0

Disk 2
5
2
107.6
17.3
0.4
1.2
1.1
2.7
0.0
0.0

Disk 3
6
2
107.6
17.3
0.4
1.2
1.1
2.7
0.0
0.0

B-layer end
7
2
3.5
14.7
17.1
0.0
0.0
0.0
0.0
15.3

Layer 1 end
8
2
6.0
25.3
29.7
0.0
0.0
0.0
0.0
27.1

Layer 2 end
9
2
8.2
34.6
39.0
0.0
0.0
0.0
0.0
27.1

Disk 1 cooling connections
10
2
12.4
1.6
1.6
0.0
0.0
0.0
0.0
0.0

Disk 2 cooling connections
11
2
12.4
1.6
1.6
0.0
0.0
0.0
0.0
0.0

Disk 3 cooling connections
12
2
12.4
1.6
1.6
0.0
0.0
0.0
0.0
0.0

Barrel radial services
13
2
931.9
19.6
5.4
0.0
0.0
0.0
0.0
0.0

Barrel/disk type 0 services along frame
14
2
4155.7
75.8
21.9
0.0
0.0
0.0
0.0
0.0

Outer frame connections
15
2
14.5
0.0
8.6
0.0
0.0
0.0
0.0
53.3

PP0
16
2
640.0
599.9
0.0
31.8
16.7
0.0
0.0
0.0

Type 1 services
17
2
10149.4
133.4
0.0
0.0
0.0
186.6
0.0
0.0

PP1 and end plug
18
2
980.9
164.8
620.6
16.3
12.1
0.0
0.5
3847.7

Central PST
19
1
580.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Pixel to PST to SCT fixations
20
2
7.3
0.0
4.3
0.0
0.0
0.0
0.0
26.7

Forward PST
21
2
1103.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Type 2 services
22
2
0.0
71063.3
8992.3
0.0
0.0
0.0
0.0
6992.6

GRAN  TOTAL


39116.8
144930.4
19523.1
138.3
96.3
469.7
2.4
22107.7

Elements
Element ID
Number
Cr
In
Ru
Pd
Mg
Mo
Ti

B-layer
1
1
16.3
0.0
0.1
0.0
1.0
1.9
9.1

Layer 1
2
1
17.7
0.1
0.1
0.0
1.7
2.0
15.8

Layer 2
3
1
21.4
0.1
0.1
0.1
2.4
2.3
21.6

Disk 1
4
2
0.0
0.0
0.0
0.0
0.0
0.0
1.5

Disk 2
5
2
0.0
0.0
0.0
0.0
0.0
0.0
1.5

Disk 3
6
2
0.0
0.0
0.0
0.0
0.0
0.0
1.5

B-layer end
7
2
6.2
0.7
0.0
0.0
0.0
0.7
0.0

Layer 1 end
8
2
10.9
1.2
0.0
0.0
0.0
1.3
0.0

Layer 2 end
9
2
10.9
1.7
0.0
0.0
0.0
1.3
0.0

Disk 1 cooling connections
10
2
0.0
0.1
0.0
0.0
0.0
0.0
0.0

Disk 2 cooling connections
11
2
0.0
0.1
0.0
0.0
0.0
0.0
0.0

Disk 3 cooling connections
12
2
0.0
0.1
0.0
0.0
0.0
0.0
0.0

Barrel radial services
13
2
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Barrel/disk type 0 services along frame
14
2
0.0
0.4
0.0
0.0
0.0
0.0
0.0

Outer frame connections
15
2
21.5
0.0
0.0
0.0
0.0
2.6
0.0

PP0
16
2
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Type 1 services
17
2
0.0
0.0
0.0
0.0
0.0
0.0
0.0

PP1 and end plug
18
2
1551.5
0.0
0.0
0.0
0.0
186.2
0.0

Central PST
19
1
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Pixel to PST to SCT fixations
20
2
10.8
0.0
0.0
0.0
0.0
1.3
0.0

Forward PST
21
2
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Type 2 services
22
2
2819.6
0.0
0.0
0.0
0.0
338.4
0.0

GRAN  TOTAL


8918.2
8.9
0.4
0.1
5.1
1069.7
55.8
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