ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 30 R.B.Nickerson template designed by F. Dittus

Conclusions

¯Extensive R&D Programme over last 7+ years. ¯Radiation tolerant detectors, electronics, optics and supports have been developed and prototyped.

¯Layout has low mass, whilst remaining a practical and conservative design.

¯Assembly and maintence is planned for ¯SCT collaboration is ready to proceed to the construction phase.

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 29 R.B.Nickerson template designed by F. Dittus

Project Oranisation

a. under discussion, see statement on MPI participation on page 583.

Region of

SCT Number of modules Cluster Institutes

Barrel 3 461 Nordic_{Bergen, Oslo, Uppsala}

Barrel 4 576+50 UK-B_{Birmingham, Cambridge,}

Oxford, QMW, RAL

Barrel 5 691 Japan_{Hiroshima, KEK, Kyoto}

Barrel 6 756 USA_{Irvine, LBL, UCSC}

FWD 1,2,3 854 UK-V_{Glasgow, Lancaster, Liver-}

pool, Manchester, RAL,

Sheffield, UCL, Valencia

FWD 4,5,6 ~758 CS_{Australia, CERN, Cracow,}

Geneva, Ljubljana, MSU,

Prague

FWD 7,8,9 ~758 CN_{Freiburg, MPIa, Nikhef,}

Prague, Protvino

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 28 R.B.Nickerson template designed by F. Dittus

Material

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 27 R.B.Nickerson template designed by F. Dittus

Alignment

this transparency to be removed

FEA and measurements (eg ESPI) relate motion of modules to motion of structure

Survey, including x-ray and optical locate modules

FSI monitors

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 26 R.B.Nickerson template designed by F. Dittus

Assembly

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 25 R.B.Nickerson template designed by F. Dittus

Forward

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 24 R.B.Nickerson template designed by F. Dittus

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 23 R.B.Nickerson template designed by F. Dittus

Support Structures

Barrel

Cooling System

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 21 R.B.Nickerson template designed by F. Dittus

Module Thermal Performance

Essential to

Avoid `Thermal runaway´

Operate silicon at low temperature

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 20 R.B.Nickerson template designed by F. Dittus

Barrel Beam Test Prototype

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 19 R.B.Nickerson template designed by F. Dittus

Forward Modules

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 18 R.B.Nickerson template designed by F. Dittus

Modules

Barrel Modules

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 17 R.B.Nickerson template designed by F. Dittus

this transparency removed

Aluminium Power Tapes

One flat cable includes

¯All power, including detector bias

¯DC electrical control signals

¯DC lines for monitoring temperature

They do not include cooling safety system or environmental temperature, pressure, humidity monitors

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 16 R.B.Nickerson template designed by F. Dittus

Optical Data Transmission

LED/PINs at 820nm with multi-mode fibre

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 15 R.B.Nickerson template designed by F. Dittus

Transparnecy to be added with radiation damamge to chips studies

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 14 R.B.Nickerson template designed by F. Dittus

Hybrids

BeO thick-film Hybrids

¯380μm thick BeO ¯8μm gold traces (200μm wide on 400μm pitch min) ¯five layers, two interconnect and three power/ground ¯token passing architecture, with bypass routes

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 13 R.B.Nickerson template designed by F. Dittus

Contributions to S/N ratio

Electronics Specifications

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 11 R.B.Nickerson template designed by F. Dittus

SCT Electronics Architecture

binary front-end optical data transmission and clock/control off-detector ROD and ROB redundant data paths and f/e chip bypassing deadtimeless and pipelined

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 10 R.B.Nickerson template designed by F. Dittus

Irradiated Detector Prototypes

Irradiated to 1 x 10_{14} p/cm_2

Position resolution 22 μm, not strongly angle dependant

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 9 R.B.Nickerson template designed by F. Dittus

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 8 R.B.Nickerson template designed by F. Dittus

Detectors

n+ implant on n substrate detectors individual p-stop ac coupling multiple guard rings or field plate

-ve, backside biased

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 7 R.B.Nickerson template designed by F. Dittus

Voltage vs Time

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 6 R.B.Nickerson template designed by F. Dittus

Radiation Environment

Total Fluence, normalised to 1MeV neutrons

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 5 R.B.Nickerson template designed by F. Dittus

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 4 R.B.Nickerson template designed by F. Dittus

Layout

Overview

Barrel Region

Forward Region

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 2 R.B.Nickerson template designed by F. Dittus

SCT ( TDR Ch 11 )

Overview

¯ Layout

¯ Environment

¯ Design Choices

Components

¯ Detectors

¯ Electronics

¯F/E chips, optics, power, cables

¯Off-detector electronics (Ch 13 of TDR)

Sub-Assembly Description

¯ Modules

¯ Cooling

¯ Support Structure

¯ Alignment system (Ch 9 of TDR)

Construction/Assembly Methods

¯ Modules

¯ Barrels and Disks

Prototyping

Organisation, Schedule & Cost

ATLAS INNER DETECTOR

LHCC Open Presentation, 5 J une 1997 1 R.B.Nickerson

template designed by F. Dittus

SemiConductor Tracker

This transparency to be modified to be the same as TRT/PX University of Bergen, Department of Physics Laboratory for High Energy Physics, University of Bern JUniversity of Birmingham Cavendish Laboratory, Cambridge CERN Institute of Nuclear Physics, Cracow Faculty of Physics & Nuclear Techniques (FPNT), University of Mining & Metallurgy, Cracow Fakultaet fuer Physik, Albert-Ludwigs-Universitaet, Freiburg DPNC, University of Geneva University of Glasgow Department of Physics, Hiroshima University KEK Kyoto University of Education University of California, Irvine (UCI) Lancaster University LBL University of Liverpool Jozef Stefan Institute and Department of Physics, University of Ljubljana, Ljubljana Department of Physics and Astronomy, The University of Manchester. School of Physics, The University of Melbourne Moscow State University Nuclear Physics Institute MPI NIKHEF, National Institute for Nuclear Physics and High Energy Physics, Amsterdam University of Oslo Physics Department, Oxford University Institute of Physics, Academy of Sciences of the Czech Republic, Prague Czech Technical University, Prague Charles University, Prague Institute for High Energy Physics, Moscow Region RU-128284 Protvino Queen Mary & Westfield College (QMW), University of London Rutherford Appleton Laboratory (RAL) University of California at Santa Cruz (UCSC). Sheffield University School of Physics, The University of Sydney University College (UCL), London University of Uppsala IFIC, Centre Mixte Universitat de Valencia -- CSIC, University of Wisconsin

Collaborating Institutes: 38

Countries 12

Signatories to the TDR 320