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The Mission to Enceladus – The ESA L4 mission
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The ESA Voyage 2050 Senior Committee recommended a mission to the “Moons of the Giant

Planets” as ESA’s fourth Large-class mission (L4), building on the legacy of Cassini-Huygens and

JUICE. ESA’s leadership in planetary science is reaffirmed through this bold initiative to explore

ocean worlds and search for biosignatures.

Following this recommendation, ESA convened an Expert Committee to define the mission’s scope.

Enceladus emerged as the prime target due to its active plumes and potential for in-situ ocean

sampling. Cassini’s 2005 flybys revealed water vapour jets and ice particles erupting from

Enceladus’ south pole, with magnetometer data confirming subsurface activity. Surface

temperatures around the “tiger stripes” reached −163°C, indicating geological heat sources and

active cryovolcanism.

Enceladus meets all three criteria for habitability: liquid water, energy, and essential chemical

elements. ESA’s L4 mission will advance this legacy by deploying both an orbiter and a

lander—marking the first landing attempt on Enceladus. The lander will analyse icy particles

precipitating from the subsurface ocean, potentially rich in salts, organics, and biosignatures.

Since March 2025, ESA’s study team, in collaboration with the Payload Working Group and Expert

Committee, has been refining science requirements and identifying enabling technologies. This

mission will push European capabilities in in-orbit assembly, extreme environment operations,

landing systems, and novel instrumentation—reinforcing ESA’s role as a global leader in space

exploration and innovation.
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