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The decision to implement the 
Europa Lander will not be made 
until NASA's completion of the 
National Environment Policy Act 
(NEPA) process. This document is 
being made available for 
information purposes only.



Background and Introduction
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• NASA/JPL have been studying a potential landed mission to Europa over 
the past three years, with the following provisions:
– Science objectives complementary to those of Europa Clipper
– Wide range of options considered, starting with feasibility assessment

• After NASA review of an initial feasibility study in early 2016, option 
space has since focused on stand-alone mission concepts
– Dedicated launch to Jupiter following Europa Clipper
– Time of landing allowing for use of Europa Clipper data for landing site evaluation 

and selection

• This presentation summarizes some of the findings and results of these 
studies to date – keep in mind that this is a work in progress



Initial Trade Space Exploration Led Towards Soft 
Landing as Preferred for Science Accommodation
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Science Definition Team Report: Model Payload 
Addresses A Connected Set of Goals and Objectives

8/25/20 3

Microscope Context camerasRaman spectrometerGas Chromatograph-
Mass Spectrometer

GC-MS

Raman 
spectrometer

Geophone

Context
cameras

GC-MS

Raman 
spectrometer

Geophone

Context
cameras

Microscope

© 2018 California Institute of Technology. Government sponsorship acknowledged.



Europa – Ocean World Environment and Its Challenges
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Major Design Considerations

• Total Mission DV to Reach Europa’s Surface
• Landing on Uncertain Terrain
• Science Payload Accommodation

– Surface access for sampling
– Power management and Earth communication

• Surface Operations
– Power and thermal management
– Use of automation

• Planetary Protection
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Current Working Baseline Concept
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Launch
• SLS Block 1B
• Nov 2026

Cruise/Jovian Tour
• Jupiter Orbit Insertion: June 2031
• Europa Landing: 2033

Deorbit, Descent, Landing
• Guided deorbit burn
• Sky Crane landing system
• 100-m accuracy  
• DTE tones only

Carrier Stage
• 2.0 Mrad radiation 

exposure
• Elliptical disposal orbit

Jupiter Arrival

Launch
(Nov 2026)

Earth Gravity Assist

Jupiter
Orbit

Earth
Orbit

Mars
Orbit

Mars Gravity Assist

Leverage past flight experience and high-TRL tech development to reduce mission risk

Surface Mission
• Biosignature Science
• 20+ days
• 3 samples from 1 trench
• Direct to Earth Communication 

or Clipper (backup)
• 1.5 Gbit data return
• 50 kWh battery stored energy
• 2.0 Mrad radiation exposure



Key Design Driver: Mission ∆V Requirement
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• Large ∆V is required to reach Europa
– 2 km/s to transfer to and enter into Jovian 

system, then achieve orbit around Europa
– 2 km/s to de-orbit and land on Europa

• Results in over 15,000 kg launch mass

SLS Block 1B Launch System –
18,000 kg launch capability to Jupiter

Launch Mass Breakdown

Propellant
Spacecraft

LanderInstruments



Lander Deployed and Configured for Surface Operations
(current baseline configuration)
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Europa Lander Proposal Information Package JPL D-97668 (Draft 15) 
Science Payload July 25, 2018 
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Predecisional information, for planning and discussion only 

 
Figure 2-10. Lander Configuration 

2.2.6.1 Lander System 
The Lander System is responsible for conducting all science operations while the Lander is 
functioning on the surface of Europa. In order to acquire and analyze Europa surface samples, the 
Lander segment must be designed to survive the Europa surface conditions. 

Unlike recent surface missions to Mars, the Europa Lander will not rely on solar power (Mars 
Phoenix Lander, Mars Exploration Rovers) or a multi-mission radioactive thermal generator (Mars 
Science Laboratory) to generate power. The Lander’s planned 20 Earth day operational life will 
use energy supplied by primary batteries. The system must therefore utilize automation to be 
efficient in the use of time. 

The Lander houses an avionics system that is responsible for all command and data handling and 
also interfacing with each of the science instruments. The data generated by the instruments are 
stored in non-volatile memory (NVM), which is also part of the avionics system. The 
telecommunication is via a Direct-To-Earth (DTE) link. Once the data are available to downlink, 
and Earth is within view, the Lander telecom system will transmit data to the Earth.  

Any instrument component located outside of the Lander body (e.g., CRSI camera heads), will 
need to be provided adequate radiation shielding within the instrument design since such 
component will not be able to benefit from the vault surrounding the Lander body. The sensitive 
avionics, telecom electronics, analytical, and monitoring instruments reside within a spacecraft 
vault. The radiation environment experienced inside any given instrument is determined by the 
shielding inherent in the instrument’s mechanical design (e.g., enclosure), shielding provided by 
neighboring hardware in the vault, and the vault itself. This vault will be designed such that the 
TID within an instrument does not exceed 150 krad, and therefore instrument electronics 
components that tolerate 300 krad will be adequate to meet the required Radiation Design Factor 
(RDF) of 2.0. For the purposes of sizing the vault prior to instrument selection, simple assumptions 
have been made regarding instrument volumes and inherent self-shielding characteristics. 
Proposers are encouraged to be specific in their proposals regarding enclosure material and 
thicknesses, large internal brackets, etc. to refine the assumptions on which vault sizing rely. If a 



Advanced Development: Sampling Arm
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Arm Configuration & 
Dynamics

Mario: The Pipe Arm
Luigi: 5-DOF Manipulator

Sensing & Algorithm 
Development

Blade feature refinement & 
comparison;

Fault behavior & response

StORM: The fully 
instrumented Kuka Arm



Advanced Development:
Recreating Europa’s Environment
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Europa relevant environment 
T = 70-100K
P = 10-5 Torr

Early Test Objectives:
• Sample Thermal Integrity Testing
• Collection Tool - Ice Interaction & Chip 

Dynamics
• Sample Handling Chain
• Initial material & component shakeout

4x Load Locks w/ Gate Valves
For Europa Simulant Change-out 

& Inspection

Robotic Manipulator for Tool-
Ice Interaction

CITADEL Cryo-Vacuum Chamber


