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Galileo Images Show Europa

Having Rugged, Unusual Terrain
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Proposed Europa Lander would use Reconnaissance from 

NASA’s Planned Europa Clipper Mission

Blue/Green shaded areas represent potential Clipper data with 

sufficient coverage and resolution for landing site characterization

Resolution < 0.3 m Resolution < 6 m
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A Connected Set of Goals & Objectives
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1 - Launch Mass:

4 - Planetary Protection:

Europa Lander would have to satisfy strict Planetary 

Protection requirements – Drives System Integration 

and Test

Statistical Analysis

Europa Lander Concept - Four Significant Driving 

Challenges
3 - Jovian Radiation Environment:

➢ Drives short surface mission duration ~ 30 day Relay Orbiter

➢ Vaults provide a 150 krad environment

2 - Surface Topography & Properties:

➢ Clipper Reconnaissance

➢ Soft Landing

➢ Pin Point Landing with TRN

➢ Hazard Detection & Avoidance

➢ Adaptive Stabilizers AKA Cricket

➢ Site Simulation – Phase A/B

➢ Site Selection – Phase C/D/E

➢ Site Certification – Phase E

Europa Rough Topography 
at 10 and 12 m/pixel
Drives Landing Safety 

DHMR
Bio Burden 
Reduction

Assays
Alcohol-Wipe
Bio-Barrier

Hydrogen 
Peroxide Purge 
(VHPP)

SI&T

Cruise, Pump Down & Relay

Space 
Environments

Radiation 
Exposure

Incineration 
Sterilization

Post Mission

HRCR

SLS BLOCK-1B LAUNCH 

CAPABILITY:

22,100 kg  ΔVEGA 
(4.6 Year Transit)

Payload 42.5 KG

Lander 

Power Descent Vehicle

De-Orbit vehicle

CV: 16400 KG
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Europa Lander Concept - Flight System 

Launch Assembly & Nomenclature 
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Ejected 
Bio-Barrier X2

Descent Stage 
(DS)

De-Orbit Stage 
(DOS)

Fixed 
Bio-Barrier

Carrier & Relay 
Stage (CRS)

Lander Power Descent 
Vehicle (PDV)

De-Orbit Vehicle 
(DOV)

Cruise Vehicle 
(CV)
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Europa Lander Concept - Spacecraft 

Launch Configuration
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Europa Lander Concept - Cruise 

Configuration

• Clipper-like operations
– Launch/Cruise

– DSM

– JOI

– Much of Pump Down

• Passive thermal 
design
– No HRS loop

• All vehicles powered 
on via CRS throughout 
cruise
– Temperature control

• Ability to do checkouts, 
comm checks, etc.

Array Size 117 m2

Array Output @ L-30 d 1200 W

Array Output @ L-0 d 1100 W

Array Output @ EOM 900 W

Communications
3m HGA
X-band, 50W

Total CRS ΔV 2660 m/s

CRS Fact Sheet
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Mission System Concept

Earth-Jupiter 

Earth Gravity 
Assist

Launch

Deep Space 
Maneuver

Jupiter Orbit 
Insertion

Earth 
Orbit

Jupiter 
Orbit

Europa Surface 
and Relay 

∆VEGA Trajectory Pump down

Launch

~ 4.8 years

JOI 

18-24 Months

Mission Phases:

1. Launch

2. Interplanetary Cruise

3. Pump Down

4. Endgame 

5. De-Orbit, Descent & Landing

6. Surface Mission & Relay

7. Sampling

8. Disposal
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Jupiter tour

Callisto

Ganymede

Europa

Europa Surface 
and Relay 

∆VEGA Trajectory Pump down

Launch

~ 4.8 years

JOI 

18-24 Months

Mission System Concept

Mission Phases:

1. Launch

2. Interplanetary Cruise

3. Pump Down

4. Endgame 

5. De-Orbit, Descent & Landing

6. Surface Mission & Relay

7. Sampling

8. Disposal
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Europa Surface 
and Relay 

∆VEGA Trajectory Pump down

Launch

~ 4.8 years

JOI 

18-24 Months

Endgame at Europa

Mission System Concept

Mission Phases:

1. Launch

2. Interplanetary Cruise

3. Pump Down

4. Endgame 

5. De-Orbit, Descent & Landing

6. Surface Mission & Relay

7. Sampling

8. Disposal
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Europa Lander Concept - Lander Separation
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De-Orbit, Descent and Landing (DDL) 

Concept Overview and Timeline

Hazard Avoidance Target

Altitude Correction Target

Hazard Detection

Hazard Avoidance

Sky Crane

Flyaway

Powered Approach

Altitude Correction

Hover

Powered Approach Target

Hazard Detection Target

Stop

Deorbit

Initial 
Localization

//

Coast

SRM Ignition SRM Burnout

Ready for
Initial Localization 

DOS Jettison & 
Avoidance

Ready for
Powered Approach

⌀100 m

CRS DDL Relay
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Carrier 
rises

A Day in the Life of Lander

1. Fwd link

2. Carrier listens
while Lander 
acquires sample

5. Carrier listens
while lander 
analyzes sample

Carrier 
sets

6. Science return

4. Carrier send data 
to Earth

Slew to
Earth

Slew to 
Lander

Slew to
Lander

Slew to
Earth

3. Engineering return

7. Ground Team 
plans for next day
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Artist’s concept
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Landing Stabilizer Performance

• Max Vertical Descent Rate: 0.8m/s

• Max Lateral Descent Rate: 0.3 m/s

• Max Landing Path Angle: 30 deg

– Equivalent to 0.5m/s vert/0.3m/s lat

• <5 deg vault tilt expected

SURVIVAL
(1m)

OFF-NOMINAL
(0.5m)

NOMINAL
(0m)

Artist’s concept
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Lander Surface Configuration

Sampling 
System

Gimbaled HGA
Flat Array

Vault
Cubic Configuration
2.8 m2 surface area

Landing 
Stabilizers

Snow Shoe
Thermal Isolation

2 X Battery 
Panels
45 Kilowatt-hours
20 to 30 day life

Sandia National labs

Vault 
Sterilization
Incinerator 

Redundant 
Systems
Avionics, Power, 
Telecom

LGA
Prime Antenna
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Artist’s concept
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Surface Sampling Concept
5 DOF Robotic Arm, Excavation Saw, Collection Scoop/Rasp, Transfer System 

Primary Workspace 

Required Area

Trenching Saw
Multiple Tools Tested

Phoenix Rasp and 
Scoop Heritage

Rasp Holes

Hard Ice 5 Samples Required

10 cm minimum depth

7 cc per sample

1.8 m2 workspace 

Secondary 

Workspace

Hard Ice

Artist’s concept
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Surface Phase Overview

Life?

Artist’s concept
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Europa Lander Mission Concept

20

Carrier Relay Orbit
• 24 h period
• >10 h Lander 

visibility per orbit

Surface Mission
• 20+ days surface mission
• 5 samples
• Relay communications through 

Carrier or Clipper (backup)
• 3-4 Gbit data return
• 45 kWh battery

Launch
• SLS Block 1b
• 2025

De-orbit, Descent & 
Landing (DDL)
• Guided de-orbit burn
• Propulsive landing 
• 100 m accuracy

Cruise & Jovian Tour
• Earth Gravity Assist: 2027
• Jupiter Orbit Insertion: 2030
• Earliest landing on Europa: 2032


