
THE	PLACE	OF	EUROPA	IN	ESA,	
NASA	AND	OTHER	STRATEGIC	
DOCUMENTS	AND	THE	EUROPA	
INITIATIVE	

-Astrobiology	issues



ASTROBIOLOGY	LEIVMOTIV

Pioneers	
Voyagers

Galileo

JUNO
JUICE
EMFM	

NASA	lander	+	JEM

EXPLORATION HABITABILITY	 CHARACTERIZATION SEEK	SIGNS	OF	LIFE
follow	the	organics	à characterize	the	organics



ASTROBIOLOGY	AT	JUICE



ASTROBIOLOGY	AT	JUICE



Goal Objective Investigation Model	
Instrument
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Determine	the	
composition	
of	the	non-ice	
material,	
especially	 as	
related	to	
habitability	

Characterize	the	composition	and	chemistry	of	Europa’s	
surface	

JANUS,	PEP,	
MAJIS

Identify	biologically	essential	elements	and	search	for	
biosignatures	
Provide	a	consistent	picture	of	the	surface	chemistry	and	
separate	the	relative	contributions	of	endogenic	subsurface	
chemistry	and	exogenic magnetosphere-driven	radiolysis	
and	sputtering	

Constrain	the	origin	and	evolution	of	the	volatile	
inventories,	and	reveal	information	about	the	sources	and	
sinks	of	their	thin	atmospheres	

Li
qu

id
	w
at
er Search	for	

liquid	water	
under	the	
most	active	
sites	

Search	for	pockets	of	liquid	water	in	the	shallow	sub-surface	
of	Europa	

JANUS,	GALA,	
RIMEUnveil	places	where	the	exchange	processes	between	

surface	and	subsurface	liquid	reservoirs	have	been	more	
intense	

Pr
oc
es
se
s

Study	the	
recently	active	
processes	

Study	of	at	least	two	of	the	most	active	sites	with	high	
spatial	resolution	to	unveil	their	geology	and	composition	

JANUS,	
MAJIS,	UVS,	J-
MAG,	RP-WI,	
PEP,	GALA,	
RIME

Study	remotely	and	in-situ	current	activity	on	Europa	
(geysers,	plumes	etc.)



ASTROBIOLOGY	AT	EMFM

– Ice	Shell	and	ocean:	Characterize	the	ice	shell	and	any	subsurface	
water,	including	their	heterogeneity,	ocean	properties,	and	the	
nature	of	surface-ice-ocean	exchange

– Composition:	Understand	the	habitability	of	Europa's	ocean	
through	composition	and	chemistry

– Geology:	Understand	the	formation	of	surface	features,	including	
sites	of	recent	or	current	activity,	and	characterize	high	science	
interest	 localities

Conditions	of	life,	geochemical	gradients,	signs	of	life		

EXPLORE	EUROPA	TO	INVESTIGATE	ITS	HABITABILITY



Goal Objective Investigation Model	Instrument
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IO
.	I
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	S
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O
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an Characterize	the	ice	

shell	and	any	
subsurface	water,	
including	their	
heterogeneity, ocean	
properties	and	the	
nature	of	surface-ice-
ocean	exchange

IO.1 Characterize	the	distribution	of	any	shallow	subsurface	water	and	the		structure	of	the	icy	shell
EIS,	REASON

IO.2 Determine	ocean	salinity	and	thickness ICEMAG,	MISE,	PIMS,	
SUDA

IO.3 Constrain	the	regional	and	global	thickness, heat-flow,	and	dynamics	of	the	ice	shell
ETHEMIS,	EIS,	Gravity,	
ICEMAG,	PIMS,	REASON

IO.4 Investigate	processes	governing	material	exchange	among	
the	ocean,	ice	shell,	surface,	and	atmosphere

EIS,	ICEMAG;	MASPEX,	
MISE,	REASON.	SUDA

C.
	C
om

po
sit
io
n Understand	the	

habitability	of	
Europa's	ocean	
through	composition	
and	chemistry

C.1
Characterize	the	composition	and	chemistry	of	endogenic	
materials	on	the	surface	and	in	the	atmosphere,	including	
potential	plumes

EIS,	UVS,	ICEMAG,	
MASMEG,	MISE,	REASON,	
SUDA	

C.2
Determine	the	role	of	the	radiation	and	plasma	environment	
in	creating	and	processing	the	atmosphere	and	surface	
materials

EIS,	UVS,	MASPEX,	MISE,
PIMS,	Radiation,	REASON,	
SUDA

C.3 Characterize	the	chemical	and	compositional	pathways	in	
the	ocean

EIS,	ICEMAG,	MASPEX,	
SUDA,	MISE

G.
		G

eo
lo
gy

Understand	the	
formation	of	surface	
features,	including	
sites	of	recent	or	
current	activity,	and	
characterize	high	
science	interest	
localities

G.1
Determine	sites	of	most	recent	geological	activity,	including	
potential	plumes,	and	characterize	localities	of	high	science	
interest	and	potential	landing	sites

ETHEMIS,	EIS;	UVS,	
MASPEX,	MISE,	PIMS,	
REASON,	SUDA	

G.2 Determine	the	formation	and	three-dimensional	
characteristics	of		magmatic,	tectonic,	and	impact	landforms

EIS,	REASON

G.3 Investigate	processes	of	erosion	and	deposition	and	their	
effects	on	the	physical	properties	of	the	surface

ETHEMIS,	EIS,	UVS,	PIMS,	
REASON,	SUDA



ASTROBIOLOGY	AT	EMFM



NASA	LANDER	STUDY	2012



OVERARCHING	GOAL	OF	ROW
Identify	ocean	worlds,	evaluate	their	habitability,	and	search	for	life
Identify	fundamental	science	questions
Support	OW	exploration	program,	including	programs	to	develop	instruments	
(PICASSO,	MATISSE,	COLDTech)

FOUR	THEMES
-Identify	ocean	worlds	in	the	solar	system
-Characterize	the	oceans
-Characterize	the	habitability	of	ocean	worlds	(Earth	and	beyond)
-Understand	how	life	might	exist	within	ocean	worlds	and	search	for	evidence	of	
life	within	them

TARGET	TEAMS
-Enceladus,	Europa,	Pluto&KBOs,	
Ceres&small bodies,	
Ganymede&Callisto,	Triton,	Titan,	others

ROADMAP	ON	OCEAN	WORLDS


