
© 2008 Nature Publishing Group

LISA Status  
&  
LISA France Activities

H. Halloin et al. 
APC - CNRS/Université 

Paris Diderot 



Hubert Halloin  - GdR Ondes Gravitationnelles - June 25th, 2019

Outline

LISA Mission Profile 

French Contribution 

Mission Status

 2



Hubert Halloin  - Séminaire CPPM - May 27th, 2019

LISA - Mission Profile
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LISA mission profile
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Long arms interferometer 
Earth-like orbit, 19° to 23° 
trailing 
Mission duration : minimum 
4 years (consumables for 10 
years)
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LISA Interferometer

Equilateral configuration 
3 arms / 6 links ; 2,5 Mkm  

Test masses  
Direct heritage from LPF 
2 TM / satellites 
2 steerable optical benches / 
satellite 

Typical metrology 
requirement :  
~10 pm/√Hz @ 1 mHz
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Measurement principle 
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Scheme of a instrument

MOSA = 
Movable Sub-
assembly
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Two MOSAs form an LCA …
LCA = LISA Core Assembly
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Interface	to	SC

Interface	to	SC

LCA	structure

GRS	supporting	 structure

OATM	and	Launch	Lock	structure

OATM

Launch	Lock
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Three S/C fit into an Ariane 6.4
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(Some) key performance values
Drag free performance : 3×10-15 m.s-2/√Hz  

DC value: ~10-11 m.s-2 
Validated with LISA Pathfinder ! 

6 laser links, 2.5 Mkm 
Measurement bandpass : [0.1 mHz : 1 Hz] 

Telescopes: 
~25 cm diameter,  

Pathlength stability: ~ 1 pm/√Hz 

Laser 
Nd:YAG (1064 nm), 2 W emitted (received ~400 pW) 

RIN : <10-8 /√Hz above 5 MHz 

~100 Hz/√Hz 

Timing jitter in clock distribution: ~4×10-14 s/√Hz  

Absolute ranging accuracy: ~1 m 

Thermal stability (optical bench):  < 10 µK/√Hz at 1 mHz 

Laser beam pointing jitter: ~10 nrad/√Hz
 10



Hubert Halloin  - Séminaire CPPM - May 27th, 2019

Proposed French  
Contributions to eLISA
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What contribution for France
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Planned main French contributions 
Distributed Data Processing Center 
MOSA AIVT & Perf. Control 
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Distributed Data processing center

Development of a Distributed Data Processing Center for LISA 
Produces scientific L2&L3 data 
 Will host, validate, distribute and maintain data analysis software 
Supports the LISA community for SW and documentation management 
Prototype architecture based on virtualization and continuous integration
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LISA Data Challenges
Want to try to 
analyse Mock 
LISA Data ? 

Challenge 1 
(Radler) 
released
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Performance budget
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Objective : build a ‘simplified’, 
system-level, performance 
budget 

=> identify critical items 
=> unified view of the system 
performance 
=> propose required calibrations 
and tests (on-ground and in-orbit) 
=> allow comparison between 
experiments and predictions 

Different sources of 
information 

specific or ‘end-to-end’ 
simulations 
mathematical & physical models 
lab experiments 
educated guesses …
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Instrument AIVT
Verification and 
validation 

Convert system 
requirements  
into ground 
measurements  
(as far as possible…) 

Test benches 
development 

Design, manufacturing 
and  
commissioning 

Integration and 
qualification 

Design of ground support  
equipments 
Integration activities …
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Instrument AIVT
Current activities 

Review of available infrastructures and expertises (labs and industries) 
AIVT sequence planning 
Tests definition and requirements 
List and requirements on GSEs 
Interferometric bench prototype to gain experience and qualify 
infrastructures. 

Collaboration of French labs + CNES
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Laser source @SYRTE
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Laser injection @CEA/IRFU
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Photoreceivers @ARTEMIS/OCA
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PR characterisation and command/control
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Phasemeter @CEA+APC

 23



Hubert Halloin  - GdR Ondes Gravitationnelles - June 25th, 2019

Performance model @APC
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Characterization under vacuum @ APC  
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CMM-assisted bench tuning @APC 
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Mission Status
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Consortium reloaded…
New registration process to the 
LISA Consortium since Apr. 2018 

https://signup.lisamission.org/ 

Two levels of participation 
Members (participate to the design 
of the mission) 
Associate (interest and/or punctual 
contrib. to LISA studies)  
First round of applications in April 
>1000 members (incl. ~500 
associates) 

French institutes : CNES + 16 
labs 

 APC, ARTEMIS, CEA/DSM/IPhT, 
CEA/IRFU (DAp, DEDIP, DIS, 
DPhN, DPhP), CPPM, IAP, 
Institut Fresnel, LAM, LESIA, 
LMA, LPC Caen, LPC2E, LUTh, 
ONERA, SYRTE
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Mission status

Mission Consolidation Review (MCR) 
Mid Phase A 
Baseline definitions + options and trade-off 

Mission Formulation Review (MFR) 
End Phase A 
System-level trades closed 
Identification of national contributions 

Mission Adoption Review (MAR) 
End Phase B1 
Prepares for mission implementation 
Multilateral Agreements (MLA) et Memorandum of Understanding (MoU) signatures
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Development schedule
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2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

STM AIT  
March	22 – Sept 23 Te

st

Sp
ec

EQM Spec

EQM MOSA 
Ap 22 – Aug 26

OMS 
EQM 
AIT

OMS 
EQM 
Test 

MOSA	PFM	+	FMs  
Nov	26	–	Feb	31

MOSA 
EQM 
AIT

MOSA 
EQM 
Test

EQM OMS GSEs

EQM OMS Procurement 
Feb	22	–	Ap	24

Phase A End  
March 20

Instr. Req. Review  
Nov 20

Mission Adoption  
Feb 23

Instrument PDR  
March 24

Instrument CDR  
Nov 26

Instrument QR  
Aug 28

Latest Need Date Last MOSA 
Dec 30

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Proto bench 
#1

IFO Zerodur test bench #2 
01/07/19 - 03/12/21

Upgrade 
IFO

IFO Zerodur test bench #3 
09/04/20 - 04/11/22

FFOGSE TDA - part1 
01/10/19 - 22/11/21

FFOGSE TDA - part2 
23/11/21 - 24/05/24

Aujourd’hui

SCs		PFM	+	FMs 
2030–	2033

FFOGSE 
manufacturing & test
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More info on https://www.lisamission.org/ 
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Thank you
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m
Film eLISA
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Thank you


