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Figure 2: Number of fibers are summarized for Pixel readout. They are the inputs of RODs.
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Figure 3: Number of fibers are summarized for Pixel readout. They are the inputs of SCT.

3 Eta and Phi division in readout

The divides of readout systems for Eta direction and Phi directions are summarized. Note
One Readout block is corresponding to one Readout fibers (see Section 2). The
following tables show the summary for Pixel Barrel, Pixel Endcap, SCT Barrel, and SCT
Endcap respectively.

L1 L2 L3

Eta 13 13 13

Phi 22 38 52

total 286 494 676

Figure 4: PIXEL Barrel readout system divide for Eta and Phi direction. Note this table
is inclusive for A and C sides. The Eta division of 13 is corresponding to 6 (A-side) + 7
(C-side) or 7 (A-side) + 6 (C-side), depending on the phi.

32 Chapter 4 - The ATLAS Pixel detector

The barrel consists of three coaxial cylindrical layers, called B-layer, Layer 1 and Lay-
er 2 from the inner to the outer one. Each of the layers consists of two half shells. The
radius of the active area of the B-layer is only 50.5 mm, whereas the Layer 1 has a
nominal radius of 88.5 mm and the Layer 2 of 122.5 mm. A structural element of a
barrel layer is a stave. The B-Layer consists of 22, the Layer 1 of 38 and the Layer 2 of
52 staves overlapping along a tilted sequence with a tilt angle of 20°. On each stave
13 modules, described in section 4.2, are arranged in a sequence of shingled steps (tilt
angle of 1.1°) symmetric with respect to the stave mid module which is horizontal.
The modules are glued to the TMT1. The TMTs consist of carbon-carbon, combining
the advantages of high stability with small weight and low coefficient of expansion.
On the one hand the TMT is responsible for the precise mechanical fixing of the mod-
ules, and on the other hand it makes sure that the cooling of the modules is effective.
Since each module produces about 5 W heat, an excellent cooling system is necessary
to hold the modules on their working temperature of -10 °C. An aluminum cooling
pipe, glued together with a carbon-epoxy omega profile to the reverse of the TMT, is
used to evaporate C3F8. One evaporative cooling loop is used to chill two neighboring
staves, a bi-stave [OLC03],[CUN03].

At each end of the barrel, the disk region contains three disks each. Each disk consists
of 8 sectors, each with 3 modules glued to two carbon-carbon faceplates on both sides.
Al cooling tube loops are mounted between both faceplates. Overall a disk contains 48
modules with a tilt angle of 7.5° between two modules. Since there is no tilting of the
disk modules with respect to the z direction there is only a little dependence of cover-
age on particle traverse momentum. The active inner radius of all disks is 88.77 mm
and their center z positions are 495 mm, 580 mm and 650 mm. The acceptance cover-

1 Thermal Management Tile

Figure 4-1 Layout of the ATLAS Pixel detector with its three barrel layers and the two disk regions,
one at each end, contain three disks each [ATL04],[BAR02]
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Figure 5: PIXEL Endcap readout system divide for Eta and Phi direction for (a) A-side and
(c) C-side. Note, the numbers for both sides are exactly identical.
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Phi 32 40 48 56
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total 384 480 576 672
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Figure 6: SCT Barrel readout system divide for Eta and Phi direction for (a) A-side and (c)
C-side. Note, the numbers for both sides are exactly identical.

L1 L2 L3 L4 L5 L6 L7 L8 L9

Eta 2 3 3 3 3 3 2 2 1

Phi (E1) 52 52 52 52 52 52 52 52 52

Phi (E2) 40 40 40 40 40 40 40 40

Phi (E3) 40 40 40 40 40

Side 2 2 2 2 2 2 2 2 2

total 184 264 264 264 264 264 184 184 104

Figure 7: SCT Endcap A-side readout system divide for Eta and Phi direction. Note,
the numbers for both sides are exactly identical. The number of divides for Phi coordinates
depends on the Eta as shown in the Table. E1 is corresponding to the smallest η units (i.e.
most outer of the Endcap disks), and the E3 is corresponding to the largest η. For Disk1, 7, 8,
and 9, there are empty columns according to absence of E2 or E3 readout units.

L1 L2 L3 L4 L5 L6 L7 L8 L9

Eta 2 3 3 3 3 3 2 2 1

Phi (E1) 52 52 52 52 52 52 52 52 52

Phi (E2) 40 40 40 40 40 40 40 40

Phi (E3) 40 40 40 40 40

Side 2 2 2 2 2 2 2 2 2

total 184 264 264 264 264 264 184 184 104

Figure 8: SCT Endcap C-side readout system divide for Eta and Phi direction. Note, the
numbers for both sides are exactly identical.

4 Number of RODs

The numbers of RODs are summarized.
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Figure 2: Number of fibers are summarized for Pixel readout. They are the inputs of RODs.
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Figure 3: Number of fibers are summarized for Pixel readout. They are the inputs of SCT.

3 Eta and Phi division in readout

The divides of readout systems for Eta direction and Phi directions are summarized. Note
One Readout block is corresponding to one Readout fibers (see Section 2). The
following tables show the summary for Pixel Barrel, Pixel Endcap, SCT Barrel, and SCT
Endcap respectively.

L1 L2 L3

Eta 13 13 13

Phi 22 38 52

total 286 494 676

Figure 4: PIXEL Barrel readout system divide for Eta and Phi direction. Note this table
is inclusive for A and C sides. The Eta division of 13 is corresponding to 6 (A-side) + 7
(C-side) or 7 (A-side) + 6 (C-side), depending on the phi.

Pixel Barrel (A+C side = 13 divisions)	
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Figure 4.1: Plan view of a quarter-section of the ATLAS inner detector showing each of the major
detector elements with its active dimensions and envelopes. The labels PP1, PPB1 and PPF1
indicate the patch-panels for the ID services.

The above operating specifications imply requirements on the alignment precision which are
summarised in table 4.1 and which serve as stringent upper limits on the silicon-module build
precision, the TRT straw-tube position, and the measured module placement accuracy and stability.
This leads to:

(a) a good build accuracy with radiation-tolerant materials having adequate detector stability and
well understood position reproducibility following repeated cycling between temperatures
of �20�C and +20�C, and a temperature uniformity on the structure and module mechanics
which minimises thermal distortions;

(b) an ability to monitor the position of the detector elements using charged tracks and, for the
SCT, laser interferometric monitoring [62];

(c) a trade-off between the low material budget needed for optimal performance and the sig-
nificant material budget resulting from a stable mechanical structure with the services of a
highly granular detector.

The inner-detector performance requirements imply the need for a stability between alignment
periods which is high compared with the alignment precision. Quantitatively, the track precision
should not deteriorate by more than 20% between alignment periods.
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Figure 5: PIXEL Endcap readout system divide for Eta and Phi direction for (a) A-side and
(c) C-side. Note, the numbers for both sides are exactly identical.
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Figure 6: SCT Barrel readout system divide for Eta and Phi direction for (a) A-side and (c)
C-side. Note, the numbers for both sides are exactly identical.

L1 L2 L3 L4 L5 L6 L7 L8 L9

Eta 2 3 3 3 3 3 2 2 1

Phi (E1) 52 52 52 52 52 52 52 52 52

Phi (E2) 40 40 40 40 40 40 40 40

Phi (E3) 40 40 40 40 40

Side 2 2 2 2 2 2 2 2 2

total 184 264 264 264 264 264 184 184 104

Figure 7: SCT Endcap A-side readout system divide for Eta and Phi direction. Note,
the numbers for both sides are exactly identical. The number of divides for Phi coordinates
depends on the Eta as shown in the Table. E1 is corresponding to the smallest η units (i.e.
most outer of the Endcap disks), and the E3 is corresponding to the largest η. For Disk1, 7, 8,
and 9, there are empty columns according to absence of E2 or E3 readout units.

L1 L2 L3 L4 L5 L6 L7 L8 L9

Eta 2 3 3 3 3 3 2 2 1

Phi (E1) 52 52 52 52 52 52 52 52 52

Phi (E2) 40 40 40 40 40 40 40 40

Phi (E3) 40 40 40 40 40

Side 2 2 2 2 2 2 2 2 2

total 184 264 264 264 264 264 184 184 104

Figure 8: SCT Endcap C-side readout system divide for Eta and Phi direction. Note, the
numbers for both sides are exactly identical.

4 Number of RODs

The numbers of RODs are summarized.
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1 Introduction

This is a note to organize what I learned from the Pixel and SCT mapping database files [1, 2].
To analyze these mapping files, I used a software that I developed for my private use [3].

The detector geometry is shown in the Figure 1.

Figure 1: Detector Geometry of inner detectors. It consists of 3 cylindrical barrel layers of Pixel
(Pixel Barrel), 3 disks of Pixel in the both Endcaps (Pixel Endcap), 4 cylindrical barrel
layers of SCT (SCT Barrel, and 9 disks of SCT in the both Endcaps (SCT Endcap).)

2 Number of fibers

Numbers of input signals for RODs (i.e. numbers of input fibers for RODs) are summarized.
Those for Pixel and SCT readout systems are summarized in Figure 2 and Figure 3 respectively.
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Figure 5: PIXEL Endcap readout system divide for Eta and Phi direction for (a) A-side and
(c) C-side. Note, the numbers for both sides are exactly identical.

L1 L2 L3 L4

Eta 6 6 6 6

Phi 32 40 48 56

Side 2 2 2 2

total 384 480 576 672
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Figure 6: SCT Barrel readout system divide for Eta and Phi direction for (a) A-side and (c)
C-side. Note, the numbers for both sides are exactly identical.

L1 L2 L3 L4 L5 L6 L7 L8 L9

Eta 2 3 3 3 3 3 2 2 1

Phi (E1) 52 52 52 52 52 52 52 52 52

Phi (E2) 40 40 40 40 40 40 40 40

Phi (E3) 40 40 40 40 40

Side 2 2 2 2 2 2 2 2 2

total 184 264 264 264 264 264 184 184 104

Figure 7: SCT Endcap A-side readout system divide for Eta and Phi direction. Note,
the numbers for both sides are exactly identical. The number of divides for Phi coordinates
depends on the Eta as shown in the Table. E1 is corresponding to the smallest η units (i.e.
most outer of the Endcap disks), and the E3 is corresponding to the largest η. For Disk1, 7, 8,
and 9, there are empty columns according to absence of E2 or E3 readout units.

L1 L2 L3 L4 L5 L6 L7 L8 L9

Eta 2 3 3 3 3 3 2 2 1

Phi (E1) 52 52 52 52 52 52 52 52 52

Phi (E2) 40 40 40 40 40 40 40 40

Phi (E3) 40 40 40 40 40

Side 2 2 2 2 2 2 2 2 2

total 184 264 264 264 264 264 184 184 104

Figure 8: SCT Endcap C-side readout system divide for Eta and Phi direction. Note, the
numbers for both sides are exactly identical.

4 Number of RODs

The numbers of RODs are summarized.
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Figure 5: PIXEL Endcap readout system divide for Eta and Phi direction for (a) A-side and
(c) C-side. Note, the numbers for both sides are exactly identical.
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Figure 6: SCT Barrel readout system divide for Eta and Phi direction for (a) A-side and (c)
C-side. Note, the numbers for both sides are exactly identical.
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Figure 7: SCT Endcap A-side readout system divide for Eta and Phi direction. Note,
the numbers for both sides are exactly identical. The number of divides for Phi coordinates
depends on the Eta as shown in the Table. E1 is corresponding to the smallest η units (i.e.
most outer of the Endcap disks), and the E3 is corresponding to the largest η. For Disk1, 7, 8,
and 9, there are empty columns according to absence of E2 or E3 readout units.
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Figure 8: SCT Endcap C-side readout system divide for Eta and Phi direction. Note, the
numbers for both sides are exactly identical.

4 Number of RODs

The numbers of RODs are summarized.

SCT (Endcap Disk)	
 SCT Barrel (Only one-side)	



