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From Europan orbit: concept to deorbit, descend and land, establish a surface system,
travel through the, /ce enter the ocean, and determine whether-or-not there is extant life
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Europan Ice Probe Trade Space
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lce Descent Approaches

Melt Probe

* Thermal energy melts ice ahead and along probe

* Power can be aboard probe or transferred by tether
from surface

* Rate of travel depends on amount of thermal energy

Zimmerman, JPL 2001

* Water Jets are added to further melt ice and move melt
water — electrical energy needed to drive pumps

Mechanical Cutting
* Electrical energy drives blade to shave ice \_
* Chips need to be moved from front of probe Honeybe; Robotice

Pre-Decisional Information — For Planning and Discussion Purposes Only



Energy Source Approach — Thermal and Electric

Reactor

Nuclear

ASRG (Stirling)

RTG (Thermo-
Electric)

Rationale: 9 year
mission life necessitated Battery
active power generation

Stored Fuel Cell

Solar Fly-wheel

Rationale: Solar is deemed
insufficient for zeroth order thermal
energy needed to melt ice

1.57 m

General Purpose
Heat Source (GPHS)
Module

GPHS

Pellets or other
(new)

Rationale: Energy
density and form factor
would necessitate new
PuO, pellets

27 GPHS Blocks
6.75kW thermal

MMRTG is 64cm in diameter (fin-tip to fin-tip), 66 cm tall and weighs 45kg

Loading Cover Mink Insulati
(Al 2219-T852 Nk Insulation
Forging) (TE 1400)
Cooling Tubes (Al
6063-T4 Machined
Fittings, 6061-T4
Tubing, 316L to Al 606+
Bi-metal fittings)

Fueling End Cap (Al 2219, Al Bellows
1100, Tantalum, SS 304L Bi- —\ {Haynes 25)

Metal Plate)

GPHS Interface Plate
(FWPF 3-D CC)

Heat Source
Liner (Haynes 25)
Aptek 2711

Thermoelectric White

Getter (Zr housed in Thermal

Pd) Coating
MinK Insulation GPHS Module
(TE 1400) Stack (GFE)
Mircotherm

Insulation

(Super G)

Fin (A
Heat Distribution. 6063-T6)
Block (Poco

Graphite AXF-5Q1)

Heat Source Gettar

(Zr housed in Zirconia cmyl_/

& Haynes 25 retainer
secured with Pt/Rd wire)

GPHS Interface
Plate (FWPF 3-D CC)

MinK Insulation
Mounting End Cover (TE 1400)

(Al 2219-T852 Forging)
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Communications in Ice and to Earth
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Surface Phase: Initial Access into Ice

Step O

e Lower and level
e |nitial System checkout
e Install cap at surface

Step 1 Step 2 Steps3ton
e System checkout e Melt cut and water jet “meters e Melt, cut and water jet
e |nitial melt, cut and e Deposit lander electronics e Release transceivers
water jet operations e Relay telecom checkout e Transmit science

e Science instrument checkout
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Ocean Access and Mobility: Four Science Segments

1 - Probe Nose In
Anchor 2 - Probe Fully

Image ocean
Sample water

Submersed

Deploy ocean probe
Tethered Ops

£

3 - Underwater
Vehicle Ops

Buoyant operation
Science Ops
Mobility Ops

4 - Free Fall &
End Of Mission

Cut Tether

Pre-Decisional Information — For Planning and Discussion Purposes Only



SESAME Cryobot Plans

Develop state-of-the-art simulation of ice probe performance
(JPL and several collaborators)

Design and demonstrate the Cryobot frontend, integrating three
ice penetration modes (Honeybee)

Advance the frontier of Cryobot field deployments, using
terrestrially-adapted ice probe technology (UW)

Integrate lessons from #1-3 into an architecture for a flight
concept (all)
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Later today

This Session:

A Notional Mission Architecture for Enabling Near-Term Scientific
Ocean Access Missions on Icy Worlds, Jean-Pierre Fleurial

Poster Session this Afternoon:
The Cryobot Descent Simulator, Miles W Smith
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