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e Description
— The AMS-02 employs a unigue, superconducting e ectromagnet (SFHe @
2deg K) to produce a strong, uniform magnetic field ( ~0.8 Teda)
combined with a state-of-the-art precision spectrometer to search for anti-

matter (anti-helium and anti-carbon), dark matter, dark energy and to
understand Cosmic Ray propagation.

e Investigators.
— The AMSteam, led by Nobel laureate Prof. Samuel Ting/MIT, has
approximately 200 physicists from multiple countries participating.
— USA sponsorship by the U.S. Department of Energy.
— Flown under aNASA / DOE interagency agreement (9/95) for two flights:
Engineering Test on Shuttle (STS-91) and 3 yr Science Mission on | SS.

— NASA/JSC Engineering Directorate is assigned Project Management and
Payload Integration.
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AMS:. A TeV Magnetic Spectrometer in Space  (3m x 3m x 3m, 7t)
300,000 channels of electronics Dt = 100 ps, Dx = 10m
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AMS Project Functional Organization Chart

NASA Headquarters ,
Exploration Mission @/

Dept. Of Energy (DOE)

Div. of High Energy Physics
Dr. R. Staffin

National Aeronautics and

AMS Program Manager Space Administration
Mr. M. Sistilli
Johnson Space Center
Engineering S& MA Office I SS/ Space Shuttle
Directorate (EA) Program
AMS Experiment Collaboration AMS Project Manager Q&MA Liason '
Prof. S. C. C. Ting (MIT) Mr. S. Porter Mr. J. Stanford Payload Integration
AMS Deputy Proj. Mngr Safety Engineer Manager
TBD Mr. C. Bailey Mr. R. Miley &
Mr. W. Reid/ ISS
Mr. J. J. Conwell / SSP

L ockheed Martin KSC GSFC
NASA Contract Mission GSFC Liason
Payload I ntegration Project Engineer
Project Manager Mr. J. Keifenheim Ms. R. Lewis
Mr. T. Martin
Alpha Magnetic Spectrometer -
NASA / DOE Deputy Project Manager
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Alpha Magnetic Spectrometer (AMS-02) Project

LMSO Functional Organization Chart

Project Manager

T. Martin
Chief Systems Engineer Deputy Project Manager
C. Tutt M. Fohey
| | | | | |
Certification Structural Mechanical, Safety, Mission Assurance, & Electrical & Avionics Operations &
& Testing Analysis, Design, Configuration Management Integration Training
P. Mott C. Tutt R. Harold! M. Fohey P. Nemeth! P. Nemeth!
C. Balasubramanian ~ ["Loads & Dynamics —Mechanical Design Requirement &—Configuration —Software Development ~KSC Requirements
H. Carter Analyses P. Mott (VC Lead) Verification | Management & P. Nemeth* & Logistics
C. Lauritzen C. Lauritzen* R. Harold (USS-02 Documentation | Websites P. Dennett'c P. Nemeth
H. Ju C. Tutt &PAS)  (ISS-ICD, STSICD, D. Cox D. Nguyen R. Harold
K. Nguyen el H. Ju AMS ICDs, PTRS, [~ Procurement & —Power/Control Electrical
R. Harold H. Carter K. Nguyen MIP, PIA, etc.) | Subcontracts Design | Flight Ops, Sims,
C. Tut | Stress Analyses ™ Materials M. Fohey* K. Froboese P. Nemeth* FDFs, Training, &
D. Lear C. Balasubramanian* H. Kao* P. Nemeth D. Branham L. Li pocc
s B. Sommer J. Figert R. Harold M. Schooley | P. Lipoma'c S. Hanley
Eabrication H. Carter L N. Martinez C. Tutt H. Tran APCU/OIU Interfaces L. Pickett
& Assembly S. Wang Drafting B. Hungerford® [~Administrative, & P. Nemeth*
R. Harold? L P. Hoangsc _H. Miller* P. Mott_| Logistics Support L. Li
Fracture Analyses Weld Certification Flight & Ground M. Fohey L P. Lipomarc
P. Mott C. Balasubramanian* D. Rybicki* Safety J.D. Robertssc¢ Command & Data
D. Rybicki — 5. Wang S. McClurelc L. Hillse* L. Jakeway P. Nemeth*
M/OD Analyses G. Petter'c M. Fohey=| K. Havel P. Dennett'C
Thermal D. Lear RM& QA = M. Myers
Design & D. Elmore  |mport/Export
Analysis S. Caldwell ~ Administration
C. Clark J. Reustle
D. Farner

M/OD — Meteoroid & Orbital Debris

1 - Indicates multiple lead assignment
USS-02 — Unigue Support Structure —02* — Project lead in area or function shown
IC — Independent Contractor
VC — Vacuum Case for Magnet

SC - Sub-Contractor
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Crew Time

AMS Top

. Level

4 Specifications
AMS Unpress STS Cabin ACOP
14,809 Ibs 72 Ibs 144 Ibs
Y, Bay Payload 2 ft3 5.8ft3

2,000 W Cont. (ss&sTs) 60 W Cont. (sts)y 200 W. Cont. (ss)
2,300 W Peak (ss)

2 Mbps 2 Mbps Up to 20 Mbps
Robotic only during install 10 Hrs Total 20 Hrs/Yr

Magnetic Field

8500 G Center of Magnet, 2000 G Max Fringe Field at VC

(1400 G Center of Magnet on AMS-01)
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Transition Radiation Detector (TRD)

Upper Time of
Flight (TOF)

Superfluid
Helium Vessdl

Unique Support
Structure (USS-02)

Vacuum Case

Superconducting
Electro Magnet

Anti-Coincidence
Counter (ACC)

Tracker

Ring Imagin
g lmaging Lower Time of Flight (TOF)

Cherenkov
Counter (RICH)

Bl NASA Provided Hardware

Electromagnetic Calorimeter (ECAL) B AMS Provided Hardware
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Prelaunch — Payload Bay Ascent

* TO Umbilical power for Vent Pump, a

Cryocoolers, Valves, CAB, Critical monitoring

functions & J Crate « Launch — TO Disconnect
* SFHe Tank Top off complete at L-88 hours « SFHe Tank nominal vent valve operations
« Magnet will not be charged in Shuttle during ascent utilizing barometric switch with

backup BFS GPC Command
¢ L-30 Minutes — Close SFHe Tank vent valve

and deactivate vent pump and cryocoolers

 Continuously monitor health status of
cryosystem until L-9 minutes
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On-Orbit STS Operations

- H « Give Go/No-Go call to transfer AMS ﬁ
» Power up experiment (Max - 2kW)

» Grapple AMS FRGF with SRMS

« Activate and thermally condition experiment . )
* Disconnect Remotely Operated Electrical

* Magnet cannot be charged in Shuttle because Umbilical (ROEU)
it cannot receive power

* Dock to ISS on MET Day 3

* Release longeron and keel trunnions
* Remove AMS from payload bay

» Handoff from SRMS (FRGF) to SSRMS
(PVGF)

* Place AMS on S3 Upper Inboard Payload
Attach Site using External Berthing Cues
System (EBCS)

» Attach AMS mechanically with PAS and
electrically with UMA
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On-Orbit ISS Operations

* Activate Experiment . .
» Detach AMS mechanically with PAS and

» Charge Magnet (with crew monitoring at electrically with UMA

ACOP) .
* Remove payload from S3 Attach Site

» Handoff from SSRMS (PVGF) to SRMS
(FRGF)

 Stay/No Stay Decision from AMS before
« Detach SSRMS

Shuttle leaves

* Primary control from ground i
* Place back in payload bay

» Crew interface available through Express
Rack Laptop (nominal ops require very little
crew involvement)

« Attach longeron and keel trunnions
* Reconnect ROEU
* Disconnect SRMS

* 3-5 Years of Continuous Operations
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» Barometric Switch closes vent-valve on re-
entry if not performed prior to removal from ISS

* No special ground processing requirements
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