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PROJECT TIMELINE: PHASES & MILESTONES 
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Under study by ESA since 2018 as candidate for a medium-size mission 

 Soft X-ray Imager (SXI, 0.3 – 5 keV):
2 lobster-eye telescopes units, with a total FOV of

~0.5sr with source location accuracy <1-2’

 InfraRed Telescope (IRT, 0.7 – 1.8 μm):
a 0.7m class IR telescope with 15’x15’ FOV, for fast

response, with imaging and spectroscopy capabilities

 X-Gamma ray Imaging Spectrometer

(XGIS, 2–20 MeV):
2 coded-mask cameras of monolithic X-gamma rays

detectors based on bars of Silicon diodes coupled with

CsI scintillator, with ~2sr FOV and source location of

~10’ in the 2-150 keV range and >4sr for E >150 keV
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Selected by ESA in 2023 in the shortlist of candidates for the M7 call 
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1. Large Missions (L-class)
•Description: Flagship European-led missions with large-scale international collaboration 
•Cost at Completion: 1.5-2 Billion EUR
•Calendar: Long development cycles (up to 12-15+ years). Launched at a rate of one per decade. 
(JUICE, NewAthena, LISA)

2. Medium Missions (M-class)
Description: ESA-led medium-scale missions or primary contributions to international missions 
Cost at Completion: capped at 700 Million EUR 
Calendar: Nominal development duration of 10 to 12 years. Aiming for 1 mission every ~3 to 4 years. 
(SolarOrbiter, Euclid, Plato, ARIEL, EnVision)

3. Fast Missions (F-class)
Description: ESA-led missions that are smaller in scale and designed with a faster implementation phase
Cost at Completion: Capped between 150-175 Million EUR 
Calendar: Short development duration of less than 8 years from selection to launch
(Comet Interceptor, ARRAKIHS)

4. Mini-Fast Missions (mini-F)
Description: Exploratory mission class targeting innovative space science utilizing fully available technology
Cost at Completion: ≤ 50 Million EUR (ESA Exploratory Call) 
Calendar: Compressed calendar from selection to launch in less than 5 years 
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Transition Radiation Detector (TRD)
Iidentify e+, e-

Upper TOF  measure Z, E

Magnet identify ±Z, P

Silicon Tracker
measure Z, P

Anticoincidence Counters (ACC)
reject particles from the side

Ring Imaging Cerenkov (RICH)
measure Z, E

Electromagnetic Calorimeter (ECAL)
measure E of e+, e-

Lower TOF  measure Z, E

AMS is a TeV precision magnetic spectrometer in space

10,880
photosensors
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Maps of fluxes of high energy trapped protons
and electrons at 550 km have been obtained
with SPENVIS (AP-8, AE-8 models).

Protons with energies below 10 MeV are not
considered, as they are shielded by the MLI
cover of the instrument. Electrons with energies
below 1 MeV are not considered, as they are
effectively below the veto threshold

Protons (E>10 MeV) are mainly present in the
inner radiation belt, which is crossed at the
South Atlantic Anomaly.

Electrons (E>1 MeV) are also present at
relatively high latitudes, i.e. in the crossing of
the outer radiation belt.
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AMS ON THE ISS: 

Orbital DAQ parameters for different 
running periods as a function of latitude vs. 

longitude:

(Left) Event acquisition rate. Outside of the 
South Atlantic Anomaly (SAA, indicated by 

the black curve), the rate of cosmic rays 
varies between 200 and 1400 Hz with an 

average of ~700 Hz.

(Right) Data acquisition efficiency (live-
time). The average efficiency is 85% 

including the SAA.
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THERMAL ENVIRONMENT AT LOW EARTH ORBIT: BETA ANGLE
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THERMAL ENVIRONMENT AT ISS: OPERATIONS & PAYLOADS
 The ISS starboard radiator can be rotated, blocking the view of the payload structure and radiators to deep 

space and reflecting differing amounts of radiation and reflecting differing amounts of radiation to the payload

 The solar arrays usually track the sun but are occasionally parked in a fixed position that shades the payload.
 The ISS attitude can change due to the docking/undocking of vehicles (e.g. Soyuz, Progress…).
 The adjacent payload (Express Logistics Carrier 2) may also shade during periods of large negative beta angle
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AMS-02 Thermal Vacuum test at ESTEC 

CERN engineer team  in charge for interface with ESA for AMS-02 Thermal Vacuum and EMC tests setup

Thermal Vacuum Test
ESTEC, April 2010

Large Space Simulator 
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Electro Magnetic Compatibility at ESTEC 

CERN engineer team  in charge for interface with ESA for AMS-02 Thermal Vacuum and EMI tests

EMC Test
ESTEC, April 2010
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Test Beam at CERN
CERN, August 2010

Final Detector Calibration
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Test Beam at CERN
CERN, August 2010



53CERN engineering team in charge for interface with NASA KSC for AMS-02 flight readiness

Florida, 26 Aug 2010

AMS-02 in the KSC 
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Launch Pad 39
May, 2011

ISS
May 2011
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AMS was installed on the International
Space Station in May 2011

In 15 years, AMS has collected over 265x109 events of 
elementary particles and nuclei up to multiple TeV

Near Earth Orbit:
• altitude 400 km
• inclination 52 deg
• period 92 min
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AMS-02
First Upgrade
New Pump Cooling System
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After several years of operation, the tracker cooling  pump system  begins 
to show anomalies
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New Pump System 
was built by AMS for 

EVA installation

AMS was not designed to be serviced by astronauts

Box replacement 
requires cut of 8 steel 

high pressure  lines
and reconnection

Tracker Cooling
Pump System

http://en.wikipedia.org/wiki/File:AMS-02_Logo.png
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4 Exceptional EVAs: intensive astronauts training

Neutral Buoyancy Laboratory
Active Response Gravity Offload System
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EVA1    Debris shield removal
ISS, 13 November 2019, duration 6h 36 min
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EVA2    Tubes cut

ISS, 22 November 2020, duration 6h 33 min
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EVA3    New Pump System installation
ISS, EVA3, 2 December 2019, duration 6h 03 min
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EVA4, 25 Jan 2020

Pipes check and pump switch ON
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New Detector Layer
New Radiators 

AMS-02
Second Upgrade 
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PDS radiator

Layer-1 radiator

AMS Second Upgrade

(Layer-0)

Layer-1 radiator
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(Layer-0)

2x (Layer-1) radiator

PDS radiator

~350 Kg (includes SpX hardware 57 kg)

~ 2.8m x 2.8m x 0.45m

2x
~ 30 kg
~ 0.96 m x 0.84 m x 0.18 m

~ 90 Kg
~ 2.8 m x 1 m x 1 m

AMS parts to send to space1

2

3



AMS on ISS: 2027-2030+
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X-axis

Z-axis

Qualification Model: Vibration test
Payload must remain structurally unchanged and functional, after random vibration at levels enveloping the launch

Y-axis
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 Space provides unique scientific opportunities and technical 
challenges

 Space instrumentation needs to meet
 Strict design constraints on mass and power
 Environmental conditions: vibrations at launch, temperature ranges, space 

radiation
 Appropriate component selection, implement redundancies, thermal 

control systems
 On-board software design to minimize remote operations

 Detailed programmatic design and implementation phases
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 … and get your mission selected by your Space Agency! 


