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Pioneer	11	
First	approach		
Temperature	es6ma6on		

Voyager	1	
A:empt	to	see	throught	
the	atmosphere	

Cassini-Huygens	
Atmosphere	and	landing	
studies.	
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Titan	Saturn	System	Mission	
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1.	TSSM’s	objec6ves	
	
2.	Titan’s	environnment	
	
3.	Instrument	’s	modifica6on	
	
4.	Consequences	

Summary	:	TSSM’s	update	
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Actual	objec6ves	
ü  Titan’s	weather	
ü  Recover	informaLons	about	Saturn’s	magnetosphere	
ü  Find	the	origin	of	Titan’s	complex	molecules	

1.	TSSM	:	objecLves	

Addi6onnal	objec6f	
ü  Study	Titan’s	organic	inventory	&	astrobiological	potenLal	
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What is the Titan’s interest?

Titan’s	organic	cycle:	
	

Inhale	H2	
	(instead	of	O2)	

	

React	it	with	acetylene	(or	CO2)	
	(instead	of	glucose)	

	

Exhale	methane	
	(instead	of	CO2)	

C2H2	(acetylene)	+	3H2	->	2CH4	
	

Titan	H2	metabolism	

•  What	kind	of	molecule	on	Titan	?	
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Earth	 Titan	?	

O2	 H2	

Instead	of	
glucose	

Acetylene	
or	CO2	

MCO2	 Methane	



2.	Titan’s	environnement	
Main	caracteris6cs	
•  880	km	
•  High	pressure	
•  Nitrogene	95%	
•  A	methane	cycle		

Special	caracteris6cs	
•  Triple	point	
•  Meterological	system	
•  Heavy	molecule	concentraLon	

Study	bo:om	of	the	sea	 7	



TSSM	(Tita	

6	months	

4	years	

Ballon	 Lander	Probe	

9	hours	4	years	

Titan	Saturn	System	Mission	

3.	Modifica6on	on	TSSM	
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ObjecLfs	actuel	de		du	landers	

9	hour	nominal	mission	duraLon	
190	kg	launch	mass	

Instruments	modifica6on	
State	of	art	

Simple	Analysis	on	Mars	
																	SAM	

GC	:	Gas	Chromatograph	
	
QMS	:	Quadrupole	Mass	Spectrometer	
	
TLS	:	Tunable	Laser	Spectrometer	
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Bo\om	of	seas	

The	sampler	System	

•  Sampler	system	componants	
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Electric	engine	
Cable 	 	350	m	
Sampler			 	200	 𝑐𝑚↑3 	

•  Assembly	Design	

Power	supply	

SAT	

MC	
Others	

instruments	

Teleco
m	

system	

(sec%onal	view)	



-  Présenter	nos	objecLfs		à	endéduire	directement	les	besoins	techniques	
	
SoluLon	aux	besoins	techniques	en	3	parLes	:	(instruments,	bras,	sonde)	

Energy	Balance	
The	RTG	generator	

Mass													10	kg	
Generate						60	W	

Equipments	
Elec6cal	consump6on	(W)	

TSSM	 TSSM	-	Egeus	

Instruments	 25	 40	

Telecom	system	 7	 7	

Total	 32	 47	

4.	TSSM	modifica6on	consequences	

Mass	Balance	
Equipments	

Mass	(kg)	
TSSM	 TSSM	-	Egeus	

Total	Lander	 62	 70	
Power	source	 8	 10	

Total	 70	 80	

Lander’s	volume	:	1,10	 𝑚↑3 	
	

Methan	density	:	422,62	kg. 𝑚↑−3 	

Floa6ng	ability	:	ok	11	

9	hours	 Some	months	



Egeus’s	Impact	on	TSSM	

	
• Scien6fically				

	 	Ability	to	study	solid	sample	(Sampler	system	+	SAM)		

• Physically	 				
	 		Mass	increase	ader	update	

	
• Technically				
	 	Same	launching	caracterisLcs	
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Conclusion	

Added	objec6ves	at	TSSM	
	

	Improve	scien6fic	interest	of	TSSM	
	

	 	Instrument	modifica6ons	
	

	 	 	 	without	interferance	with	the	TSSM’s	scheduling		
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Thanks	for	your	a:en6on	!	

14	


