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AMS on the INFN
International Space Station

Cosmic Antimatter
search with 10-°
sensitivity

Indirect Dark Matter
search (e*,p, v)

Relative abundance of
nuclei and isotopes in
primary cosmic rays

vy ray astrophysics

The experimental challenge: perform accurate, high statistics, long term
measurements of charged cosmic rays (0.5 GV — O(TV)) and Y rays (E>1GeV)

G. Ambrosi, May 25th 2012
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AMS-01 pilot experiment: INFN
STS91, June 2@ - 12th 1998

e 10 days of data taking in
orbit:
- 400 Km altitude
— latitudes +51.7°
— all longitudes
e 108 events recorded
e Physics results

(Phys. Rep. 366 (2002) 331)

- precise measurements of
primary fluxes

— detection of secondary
fluxes (quasi trapped)

— antimatter limit at 10

G. Ambrosi, May 25th 2012



The instrument we need has ... C o

e performance a la 'particle physics’:

- high resolution measurements of momentum, velocity, charge
and energy

e characteristics to properly work in the space environment:
— Vibration (6.8 G rms) and acceleration (17 G)
— Temperature variation (day/night AT = 100°C)
— Vacuum (10-19 Torr)
— Orbital debris and micrometeorites
— Radiation (Single Event Effect)

e limitation in weight (15000 Ib), power (~2KW), bandwidth and
maintenance

e Compliant with Electromagnetic Interference and
Electromagnetic Compatibility specs

G. Ambrosi, May 25th 2012
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AMS: A TeV precision, multipurpose spectrometer

TRD
Identify e*, e Particles and nuclei are defined by their EOE
)

. charge (£) and energy (E ~P)

” P are measured independently by the Track
RICH, TOF and ECAL



TRD

Identify e+, e- Particles and nuclei are defined by their TOF
7 Z E
- 20 layer radiator/straw charge (£) and energy (E ~ P) L
— : g e - 4 layer scintillators
tubes RIS
_Xe/CO, 80%/20% gas -48 PM
36 channels

- 5284 channel

-F. Spada poster - V. Bindi poster

Silicon Tracker Magnet
Z P +Z
- 9 layer double sided -B~0.14 Tesla
detector : . -640 Nd-Fe-B blocks
-192000 high dyn. range —> 78 = Gl . ?.; - 1900 Kg
readout channel . PN B % =
-low material budget
- D. Rapin poster RICH
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- 680 MAPMT
- 21726 channels

-3D sampling calorimeter
- 9 superlayer lead/fibers

-324 MAPMT Z, P are measured independently by
-12916 channels the Tracker, RICH, TOF and ECAL
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Test Beam Results with permanent magnet — 8-20 Aug 2010
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Data from the 15t few minutes — 20 GeV Electron, 19 May 2011
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Data from the 1° few minutes — 42 GeV/c Carbon, 19 May 2011

AMS Event Display Run 1305815610/ 224169 Thu May 19 16:42:29 2011
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AMS data on ISS Photon 40 GeV, 23 May
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205 GeV positron
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on orbit performance
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Events/sec/GV

AMS data: He rate and Solar Flare
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e AMSO02 is in orbit since May 16t 2011

e No damage due to the launch stress or to the space
environment, all the system are working in both the primary
and redundant part

e All the detectors are properly functioning with DAQ in
nominal conditions since May 19th 2011

e Ground operations (POCC and SOC) run smoothly

e Detector calibration (alignment, e/p rejection, charge id,
etc.) are well advanced

e 10+ years on board the ISS: great discovery potential

G. Ambrosi, May 25th 2012
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Science will come soon!






AMS Data Flow: POCC@JSC configuration
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2 AMS Data Flow: POCC@CERN configuration—-—
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AMS POCC.: 5 positions (24/7/365 for 20 years?)
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Software Development and Test Facilities INFN

> e B M ——
= -/ . (A) AMS Simulator Laboratory at CERN

1. Flight Simulator

2. 1SS Avionics Simulator
3. AMS Laptop Simulator

4. Development and Test Facilities

(B) AMS Flight Equivalent Unit (C) AMS ISS Laptop and AMS Ground Software checkout
at JSC Software Development and Integration Lab (SDIL) at Marshall Space Flight Center
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