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Planet boundaries : to what extent the Earth system can absorb anthropogenic 

pressures without compromising the human living conditions ? 

 Climate change

 Novel entities

 Biosphere integrity

 Land system change

 Freshwater change

 Biogeochemical flows
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Iron ore…

CO2, CH4, SO2…

The sum of everything extracted from the 

environment and everything emitted to satisfy the 

functional unit
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Athena is a versatile facility designed to address the Hot and Energetic Universe science theme (clusters of 

galaxies, black holes, exploding stars)

FU: manufacture 1 Athena X-Ray IFU
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Launch event Reentry Potential severity Environmental impacts

NOx X x
Moderate
High (OD)

React with ozone 

Black carbon X High (CC)
Absorb ground radiation and slight reduce Earth
albedo

Chlorine x High (OD) React with ozone 

Alumina X x High (CC)
Increase earth albedo but absorb outgoing
terrestrial longwave radiation

N2, CO2, H2 x Low

H2O x Moderate
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 Kessler syndrome : 

fragments from random 

collisions between catalogued 

objects in low Earth orbit 

would become an important 

source of small debris 

beginning in about the year 

2000, and that afterwards, 

“…the debris flux will increase 

exponentially with time, even 

though a zero net input may 

be maintained”
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