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Pixel Detector Active Area Layout

Abstract 

This document describes the layout of the active area of detector elements of ATLAS Pixel Detector.

All relevant assumptions are presented and the physical/technological constraints are discussed.

The document is meant to basically provide the required input to those who are in charge of the calculation of the detector performances and to people in charge of finalising the design of the Pixel Detector support structure and services. 
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INTRODUCTION

The pixel detector is made of an array of sensitive elements organised in two main structures: barrel and disks.

The barrel region is made of three coaxial cylinders (B-layer, layer 1 and layer 2) each containing a different number of staves.

One stave is a basic element with 13 detector elements.

The two disk regions, one at each end of the barrel, contain five disks each.

 Each disk is made of sectors, one sector supports 6 detector elements three on each face.

The layout is driven by many constraints and its final design is a result of a very sophisticated and refined optimisation involving almost all fields of the Pixel Detector project (mechanics, physics, electronics, ..).

1 PHYSICS REQUIREMENTS

I would illustrate the basic criteria of the layout of disks and barrel layers, explaining the physics requirements (acceptance, …)  saying how the barrel layout is linked to the disk one.

2 LAYOUT CONSTRAINTS

A few words on the constraints on: min radius for B-layer, max radius for layer 2, max outer/inner disk radius, disk position along z.

3 MODULE ENVELOPS

4 BARREL LAYOUT

4.1 Basic assumptions

4.2 Acceptance losses calculation method

4.3 Module layout on stave

4.4 Stave layout on phi

5 DISK LAYOUT

5.1 Basic assumptions

5.2 Acceptance losses calculation method

5.3 Module layout on disk

5.4 Disk layout on z

6 GLOBAL LAYOUT OF PIXEL ACTIVE REGION

Here a drawing should provide all geometrical information to locate each module active area in the pixel detector volume.

I can ask to Genoa people to prepare such a drawing.
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