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Last updated: May 10, 2003

Changes/additions since last update are highlighted in RED. See“AMS CDR Data Pack
Change Log” in Electronic Data Pack Folder 0.0 for details.

0.0 DataPack Index & ChangelLog
e AMSCDR Data Pack Change Log (May 9, 2003)
e CDR Document Index (May 9, 2003)
¢ AlphaMagnetic Spectrometer (AMS-02) CDR Announcement
e AMSCDR Agenda(May 7, 2003)

e AlphaMagnet Spectrometer — 02 (AMS-02) Critical Design Review (CDR)
Process Overview

e RID Forms and Instructions

1.0 Sructural Design

Description: Flight and Ground Structural Design, Fabrication, Assembly and
Fluid Systems

1.1 AMSExperiment Hardwar e Overviews & Drawings

111 Cryomag
e gif, jpg, and pdf images of the Cryomagnet and VVacuum Case

112  Tracker
1.1.2.1 Tracker Overview
1.1.2.2 Tracker Flange Drawings
1.1.2.3 Tracker Feet Drawings
1.1.2.4 Photos of Tracker Plate Production

1.1.3  Anti-Coincidence Counter (ACC)
1.1.3.1 ACCOverview



e Photos of ACC Production
e ACC Presentation at April 2003 TIM (Geneva)

1.1.3.2 ACC Drawings
1.1.3.2.1 Photo Multiplier Drawings
1.1.3.2.2 Module Drawings
1.1.3.2.3 Support Drawings

114  Transtion Radiation Detector (TRD)
1141 TRD Overview
e TRD Presentation at April 2003 TIM (Geneva)
1.1.42 TRD Drawings
1.1.42.1 Detector Drawings
1.14.2.2 Module Drawings
1.1.4.2.3 Octagon Drawings
1.1.4.2.3.1 Bulkheads
1.1.42.3.2 Octagon
1.1.4.2.3.3 Octagon Walls
114234 TRD Lower Cover
114235 TRD Upper Cover
1.1.4.236 Grid
1.1.4.2.3.7 Reinforcement Rings
1.1.4.2.3.8 Temperature Sensors
1.1.4.2.3.9 Readout Groups
1.1.4.2.3.10 Production Data List
1.1.4.3 M-structure Drawings

115 TRD Gas System
1.151 TRD Gas System Overview
1.1.5.2 Box SMechanica Design

1.16 Timeof Flight (ToF) Scintillator Counters
e PM Support Plate Connection Principle



e AMSToF Systems
1.1.6.1 Upper ToF
1.1.6.2 Lower ToF
1.1.6.3 Scintillator Counters

1.1.7 RingImaging Cherenkov Counter (RICH)
1.1.7.1 RICH Overview

1.1.8 ElectronicsCrates
e Summary Electronics Boxes Description (e-mail)
e Electronics Crates Structural Drawing Index
1.1.8.1 Board Drawings
1.1.8.2 Crate Common Parts Drawings
1.1.8.3 J-Crate Drawings
1.1.84 T-Crate Drawings
1.1.85 U-Crate Drawings
1.1.8.6 JT-Crate Drawings
1.1.8.7 JPD Drawings
1.1.8.8 UG-Crate Drawings
1.1.89 M-Crate Drawings
1.1.8.10 S-Crate Drawings
1.1.8.11 R-Crate Drawings
1.1.8.12 E-Crate Drawings
1.1.8.13 Radiator ICD Drawings
1.19  Zenith Radiator
1.19.1 Zenith Radiator Drawings

1.2 Payload Integration Hardware (PIH) Drawing Package
e AMSPIH Fight Hardware Drawing Index

1.21  USS-02 Assembly Drawing Package
1.2.1.1 Upper USS-02 Assembly
1.2.1.1.1 Vacuum Case Closeout Assembly




1.21.1.1.1 Vacuum Case Assembly
1.2.1.2 Lower USS-02 Assembly
1.2.1.3 PASAssembly
1.2.1.4 Keel Assembly
1.2.1.5 Debris Shields & Miscellaneous Integration Hardware
12151 ROEU Bracket Assembly
1.2.1.6 Top Assembly Drawing
e SEG39135724, AMS-02 USS-02 Assembly

1.3 Ground Support Equipment (GSE) Drawings
e AMS GSE Drawing Index
131 Assembly Fixture
1.3.2  Primary Support Stand
1.3.3 Intermediate Support Fixture Assembly
1.34  Lower USS Shipping Cage
1.35 Primary Lifting Fixture Assembly

1.3.6  Multi-Purpose Fixture Hoist Assembly
1.3.7  Multi-Purpose Lifting Fixture

1.4 Production Documents & Specifications

e PRC-0014, Process Specification for Friction Stir Welding of Flight
Hardware

1.5 Materials & Processes
151 AMS-02 CratesM aterials, Parts, & ProcessLists
152 ECAL Parts& Materials

1.6 AMS-02 Payload Top Assembly Drawing & Drawing Tree
e AMS-02 Drawing Tree (39135719.pdf)
e AMS-02 Payload Assembly (Top Assembly Drawing) (39135720.pdf)




2.0 Sructural Analysis, Magnetic Field Analysis, Test, and
Certification

Description:

Stress, Fracture, Dynamic Analyses, Certification Testing, Test
Plans and Reports

2.1 Certification Testing, Test Plans, & Test Reports

e LMSEAT-33892, Pre-Test Analysisfor the Alpha Magnetic
Spectrometer (AMS-02) Magnet Support Strap Assembly Dynamic Test

(pta.pdf)
e The Development and Production of Cryogenic Suspension Systems for

ETH Space Magnet (NOTE: Controlled Access. Not in Data Pack.
Available by request only)

211 Test Plans

JSC 29779, Weld Certification Plan for the Alpha Magnetic
Spectrometer — 02 (AMS-02) Super Fluid Helium Tank and Related
Cryogenic System (AMS-02 Weld_Cert_Plan_Final.doc)

LMSEAT 33825, Test Plan for the Bolt/Joint Stiffness for the Alpha
Magnetic Spectrometer — 02 (AMS-02) (Bolt-Joint Stiffness Test
Plan.doc)

LMSEAT 33849, Test Plan for the Static Load Test of the Interface
Plate for the Alpha Magnetic Spectrometer — 02 (AMS-02) (IP Test
Plan.PDF)

LMSEAT 33862, Test Plan for the Positive Pressure Test of the O-
Ring Test Fixture (OTF) for the Alpha Magnetic Spectrometer — 02
(AMS-02) (OTF Test Plan PPT.pdf)

LMSEAT 33791 Test Plan for the Vacuum Test of the O-Ring Test
Fixture (OTF) for the Alpha Magnetic Spectrometer — 02 (AM S-02)
(OTF Test Plan VT.pdf)

JSC 29964 Test Plan for the Static Test of the Passive Payload Attach
System (PAS) for the Alpha Magnetic Spectrometer (AMS)-02

LMSEAT 33848, Test Plan for the Dynamic Test of the Magnet
Support Strap Assembly for the AMS-02 (LMSEAT33848(U).doc)

LMSEAT 33847, Test Plan for the Static Test of the Magnet Support
Strap Assembly for the AMS-02 (LMSEAT 33847 (U).doc)

Unique Support Structure — 02, Vacuum Case, and Cryomagnet
System Testing Flow (Testing Flow Rev 6.ppt)



S3 Zenith Inboard PAS 2/AMS Passive PAS Fit Check, Preload and
Release Mechanism Evaluation (TO37 AMS PAS final.pdf)

212 Test Reports

Hypervelocity Impact Technology Facility M/OD Flash
Test Reportsfor Test #1 of the AMS-02 Debris Shield Testing

Hypervelocity Impact Technology Facility M/OD Flash
Test Reports for Test #3 of the AMS-02 Debris Shield Testing

ADRE’s Storage Vessdl Qualification-By-Similarity Report (CO2-
EG-10330) (ARDE (CO2) Qual Rpt..pdf)

ARDE’s Storage V essels Qualification-By-Similarity Report
(Xenon-EG-10331) (ARDE (Xenon) Qual Rpt..pdf)

S3 Zenith Inboard PAS 2/AMS Passive PAS Fit Check, Preload
and Release Mechanism Evaluation (BCP-S3-T037.pdf)

Loss of Vacuum and Venting from the AMS-02 Cryostat
(Cryogenic Safety Report 1.pdf)

Presentation: Loss of Vacuum and Venting from the AMS-02
Cryostat (Cryogenic Safety.pdf)

LMSEAT 34044, Test Report for the Alpha Magnetic Spectrometer
(AMS-02) Magnet Support Strap Assembly Dynamic Test
(LMSEAT34044(U).doc)

213 Test Configurations

Photos of RICH Thermal Vacuum and Vibration Test set-ups
(RICH_images.ppt)

2.2 Stressand Fracture Analysis

e Minimum Margins of Safety Table for AMS-02
e Minimum Margins of Safety Table for AMS-02 VVacuum Case

221 AMS-02PIH Stressand Fracture Analysis Reports

AMS Stress and Fracture Report Outline
Finite Element Model Description

2.2.1.1 PIH Stress Analysis Reports
2.2.1.2 PIH Fracture Analysis Reports



2.2.1.3 Experiment Components
2.2.1.31 Cryomagnet
22132 TRD
2.2.1.3.3 Tracker
2.2.1.3.4 Anti Coincidence Counter (same as AMS-01)
2.2.1.35 Upper TOF
22.13.6 Lower TOF
22.1.3.7 RICH
22138 ECAL
2.2.1.3.9 Zenith Radiator
2.2.1.3.10 Wake and Ram Radiators Including Crates
2.2.1.3.12 Tracker Thermal Control System
2.2.1.3.13 TRD Gas System
2.2.1.3.14 Cryocoolers

222 CO2-XeTank Assembly for the TRD Gas Supply System

e Fracture and Stress Report of CO2 / Xe Tank Assembly (PN
C4810/D4852) for the TRD Gas Supply System — ARDE — EG10348

2.3 AMS-02 Structural Verification Plan
e AMS-02 Structural Verification Plan, Revision C

2.4 Cryomagnet

24.1 Magnetic Field Analysis
e ISSEME Panel TIA (TIA-0310h.doc)
e Letter Defining Dipole Moment

e Memo on Crew Gauss Exposure: No medical concerns

24.1.1 EMU Magnetic Field Requirements & Certifications

e Certification Test for Integrated EMU w/Flight Accessories/
AMS-02 Magnetic Exposure (AMSCERT QLR1.doc)

e Revision to Hamilton Standard EMU Magnetic Field
Requirement (ec_Mag.doc)



e EMU Magnetic Certification Test Report (EMU
MagCertRpt_excerpt.doc)

e EMU Magnetic Field Test Report (EMU-1-13-054)

24111 EMU Magnetic Field CCB Presentation & Approval

24.1.2 Robotic OpsInsidethe AMS Magnetic Field

e Action Item #1471 — Robotic Operations Inside the AMS
Magnetic Field (Al_1471 AMS Mag_Field.doc)

e Action Item #1636 — AMS Magnetic Field Strength to SPDM
Arm During S3 RPCM R&R
(Al_1636_AMS Mag_for_ RPCM_RR.doc)

e AMS Magnetic Field Strength Near the SSRM S and SPDM —
Presentation to the Systems Engineering Working Group (AMS
Magnetic Field_SEWG 020409 B.ppt)

2.4.2 Suspension Strap Assembly

e Strap Fatigue Test No2/No3 Memo (Aug 15, 2002)
(FW System No 2 Strap Fatigue Test.txt)

e System No. 2 Strap Fatigue Test (CTG-SCL-130802.doc)
e System No. 3 Strap Fatigue Test (CTG-SCL-290802.doc)

2.4.3 Diodes& Conductor Requirements

2.5 Cryocooler
e Cryocooler Bracket Overview (cryocooler_bracket pdr_1.ppt)

e Cryocooler Bracket Design, Analysisand Test
(cryocooler_bracket _pdr_2.ppt)

e Cryocooler Bracket Design Verification (cryocooler_bracket pdr_3.ppt)

2.6 Electromagnetic Calorimeter (ECAL)
e ECAL Test Overview (Lockheed-CDR2003.pdf)

e Report of Space Qualification Tests for AMS-02 Electromagnetic
Caorimeter (AMS-02 / ECAL) (ECALTestsF.DOC)




2.7 Transition Radiation Detector (TRD)
e Photo of Vibration Test Set-up (MODO3 Vib Photol.ps)

e TRD Gas Supply System Box S Vibration Test Summary
(TIMApril0203.ppt)

2.8 AMS-02 Weight and CG Descriptions
e CG Definition (PowerPoint)
e Weight Summaries (Excel)

Thermal Design, Analysis, and Test

3.1 Thermal Control System (TCS) Overview

3.2 TCSICD

e AMS-ICD -001 CGS, AMS02 Thermal Control System Interface
Control Document

3.3 Tracker TCS Overview

3.4 AMSElectronic Crate & Box Flight Design Summary

e AMS Electronics Crate, Box Flight Design Summary
(Flight_Design.xls)

Avionics/System Engineering
4.1 Avionics Overview

4.2 AMSTdemetry Interface Control Document (I CD)

4.3 Cryomagnet

e Cryomagnet Dump Diodes and Conductor Requirements (cryomag_pwr-
discharge sys.ppt)

e Magnetic Field Plots
e ETH Large Field Map for Magnet Geometry (ss48lmap.csv)

4.4 Uninterruptible Power Source




5.0

e Uninterruptible Power Source (UPS) Statement of Work (upsow.doc)

45 Avionics Flight Drawings

e Hight Avionics Drawing Index

4.6 Avionics GSE Drawings

e GSE Avionics Drawing Index

4.7 Schematics
Flight and Ground Operations

5.1 Operations Overview

5.2 AMSPayload NBL Test Results

e NBL Test Results: Crew Consensus Report — NBL EVA Payload
Operations Tests (COL AMSNBL 11.12.02RPT.doc)

e NBL Test Results: Crew Consensus Letter — NBL EVA Payload
Operations Tests (COL AMSNBL11.12.02L etter2.doc)

5.2 Compact Superfluid Cooling System for the Cryomagnet

e Compact Superfluid Cooling System for the Superconducting Magnet of
AMSII (csc2.ppt)

6.0 Safety, Reliability, Maintainability & Quality Assurance

6.1 Phase O-1 Flight Safety Data Package

e JSC 29075, Phase 0/l Flight Safety Data Package Text (Rev 2 - Jan 2001)
Approved Phase 0/l Flight Safety Data Package Hazard Reports:

0 Standardized Control Hazard Report (Appendix A)

0 Unique Hazard Reports (Appendix B)
0 Supporting Data for Unique Hazard Reports

6.2 Phase 0-1 Ground Safety Data Package
e Phase 0/ Ground Safety Data Package Text (Feb 2002) — JSC 29076




7.0

e Approved Phase 0/I Ground Safety Data Package Hazard Reports

6.3 PhaseO-l Flight Safety Reviews
e Phase 0/l Flight Safety Panel Review Agenda (Jan 16-18, 2001)

e Phase 0/l Flight Safety Panel Review Minutes and Actions (Jan 16-18,
2001)

e Flight Safety Review Panel Review Minutes (Oct 11, 2001)
e Flight Safety Review Panel Review Minutes (Oct 16, 2001)

6.4 PhaseO-1 Ground Safety Reviews
e Phase 0/ Ground Safety Panel Review & GOWG Agenda (Mar 26-27, 2002)
e Phase 0/ Ground Safety Panel Review Minutes and Actions (Mar 26-27, 2002)

6.5 Flight Safety TIMs
e Flight Safety Review Panel TIM (Jan 17, 2003)
e Flight Safety Review Panel TIM (Aug 2, 1999)

6.6 AMS-02 PTRS
e JSC 29789, Project Technical Requirements Specification (PTRS)

Program M anagement

7.1 AMS-02 Payload I ntegration Agreement (PIA)
e AMS-02PIA —SSP 57113 (April 2003 — Draft)

7.2 AMS-02 PRD —PMP

e Program Requirements Document / Project Management Plan-
JSC 27296 — Rev A (Aug 2000)

7.3 AMS-02 Experiment-PIH ICD

731 AMSC-ICD Part 1 —-Management

e JSC 29095 AMS-02 Experiment/Payload Integration Hardware (PIH)
Interfaces (ICD) Part 1 (June 2002)



8.0

7.3.2 AMSC-ICD Part 2 - Technical

e JSC 29095 AMS-02 Experiment/Payload Integration Hardware (PIH)
Interfaces (ICD) Part 2 (December 2001)

7.4 AMS-02 Attached Payload Hardware | CD
e 57213 AMSHardware ICD.doc

7.5 AMS-02 Experiment - Vacuum Case PIH ICD
e Vacuum Caseto AMS-02 Experiment |CD — JSC-29202-RevB (Jan 2002)

7.6 AMS-02 Project Technical Requirements Specification
(PTRY)

7.7 AMSPIM Schedule
e AMSTruss ACOP PIM Schedule 4-15-03
¢ AMS-02PIM Schedule Meeting (4/24/03) Cancellation Memo

AMS Crew Operations Post (ACOP)

8.1 ACOP Overview

8.2 Operational Requirements Table

8.3 ACOP Power Schematic




