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Principle	and	state-of-the-art	
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ORBIT 

20° 

Orbit parameters 

Initial displacement angle (IDA) 20 deg 

Distance to earth 50-65 million km 

Arm length of constellation 2.5 million km 

Inclination of constellation wrt 
ecliptic 60 deg 

Corner angles 60 deg 

Round trip time for comms 433 s 

Earth azimuth and elevation 
during science 

Az=360 deg; El=-
9.35±3 deg 

Arm length variation ±35000 km 

Arm length variation rate <10 m/s 

Breathing angle ±0.9 deg 

Breathing angle rate 5 nrad/s 

• Three SC required in free flight forming an equilateral triangle, 
no actuation during science mode (except drag free control) 

• Low perturbations environment required to achieve 
performances and limit the constellation deformation and fuel 

• No need to keep rigid geometry, though range rate (Doppler) 
and breathing angle (optics/mechanisms) shall be limited 

• Long mission duration, minimum of 4 years of science 
operations 

• High data volume generated, remain in the vicinity of the 
Earth 
 

2.5	millions	km	

Long	arm	interferometry	

Pre-processing	
Time	Delay	
Interferometry	

GW	analysis	

Drag	free	
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Principle	and	state-of-the-art	

Concept Design - CADOp@cal	Bench	

Gravita@onal	
Reference	
Sensor	
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LISA Payload One MOSA cross sectional view

Movable	Op@cal	SubAssembly	

Telescope	
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LISA Payload 2 MOSA configuration

LISA	Core	
Assembly	
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General View of Payload in LISA Science Spacecraft

Thermal tent not shown

france	



Ques@ons	&	Challenges	
ü  Technological	demonstra@ons:	

ü  LISAPathfinder	=>	drag	free	
ü  Grace	Follow	On	=>	interferometry	heterodyne	at	MHz	between	2	separated	S/C	

ü  =>	Individually	all	technologies	are	ready	or	almost	ready	(ongoing	R&T	for	)	

o  BUT:		
o  Highly	integrated	instrument	from	individual	sub-systems	un@l	data	processing	

o  Maintain	picometer	stability	over	the	whole	measurement	chains	

o  Complex	points	to	study	carefully:	

o  Clock	synchronisa@on	
o  ScaYered	light			
o  Precision	on	absolute	armlength	measurement	

o  Coupling	on	sensi@ve	axis	due	to	misalignment	

o  Other	correla@ons	
o  Pre-processing	/	TDI	
o  …	

o  Complex	system	/	one	“shot”	…																																																																																																							

we	need	to	thing	about	all	poten@al																																																																																																																				

noises	sources	

LISAFrance	contribu2ons:	
-  Assembly,	Integra@on	&	Test	

-  Distributed	Data	Processing	Center	

-  Part	of	performance	management	
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Planning	
•  1978															:	first	study	(rigid	structure)		
•  1993															:	proposal	ESA/NASA	…	
•  2011															:	NASA	stopped	=>	eLISA/NGO	with	ESA	only	
•  2015-2017					:	LISAPathfinder	
•  25/10/2016			:	Call	for	mission	
•  13/01/2017			:	submission	of	«LISA	proposal»	(LISA	consor@um)			
•  8/3/2017								:	Phase	0	mission	(CDF	8/3/17	→	5/5/17)	
•  20/06/2017			:	LISA	mission	approved	by	SPC	
•  8/3/2017								:	Phase	0	payload	(CDF	June	→	Nov.	2017)	
•  2018→2020			:	phase	A:		

•  mission	:	compe@@ve	(Airbus	/	Thales)	
•  instrument	:	Consor@um	+	ESA	

•  2020→2022			:	B1:	start	industrial	implementa@on	
•  2022/2024						:	mission	adop@on	
•  During	about	8.5	years	:	construc@on	
•  2030/2034						:	launch	Ariane	6.4	
•  1.5	years	for	transfert		=>	2032/2036	
•  4	years	of	nominal	mission	
•  Possible	extension	to	10	years		 GW	sources	observa@on	!	
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Apr.	2018:	LISA	
Consor@um	reboot:	

1000	members	with	

150	in	France	

signup.lisamission.org	


