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SUMMARY

LISA SCIENCE OBJECTIVES

Redbook: https://www.cosmos.esa.int/web/lisa/lisa-redbook

OBJ1: Study the formation and evolution of compact binary stars and the structure of 
the Milky Way Galaxy  
- 104 detectable binaries 
- 107 form foreground 
- Undetectable from EM 
- Continuous signals 
- Mostly white dwarfs but 

~100 with NS or BH 
- Formation / evolution via 

kicks and common 
envelope 

- Galaxy mass distribution  
- Mass transfer and tides

Confusion Noise  
Galactic 

Foreground

Resolved Sources

https://www.cosmos.esa.int/web/lisa/lisa-redbook


SCIENCE

LISA SCIENCE OBJECTIVES

Redbook: https://www.cosmos.esa.int/web/lisa/lisa-redbook

1.OBJ2: Trace the origins, growth and merger histories of massive Black Holes across 
cosmic epochs  

- Between 104 and 107 
solar masses 

- Detection would Inform 
hierarchial growth 

- Few per year 
- Mass ratio up to 1000 

(bulk <10) 
- Expected high 

eccentricities 
- Population census

~ 1 day  in the LISA band

~ 10 hours in the LISA band

~ 1 year in the LISA band

~ 1 month in the LISA band

https://www.cosmos.esa.int/web/lisa/lisa-redbook


SCIENCE

LISA SCIENCE OBJECTIVES

Redbook: https://www.cosmos.esa.int/web/lisa/lisa-redbook

1.OBJ3: TProbe the properties and immediate environments of Black Holes in the local 
Universe using extreme mass-ratio inspirals and intermediate mass-ratio inspirals  

EMRIs (mass ratio 105 -108 

- Environmental 
information 
- Galaxy and BH evolution 
- Eccentricity and spin 

vary on formation 
channel 

- 1-1000 per year 
- SNR ~100 => sky 

location 0.05deg2 

https://www.cosmos.esa.int/web/lisa/lisa-redbook


SCIENCE

LISA SCIENCE OBJECTIVES

Redbook: https://www.cosmos.esa.int/web/lisa/lisa-redbook

1.OBJ4: Understand the astrophysics of stellar-mass Black Holes  

- BHs of 50-100 solar 
masses and 105  cycles 

- Eccentricity will infrom 
fomation channels 

- Environment / centre of 
mass acceleration 
inform pair instability 
mass gap 

- Possible multi-band 
astrophysics

https://www.cosmos.esa.int/web/lisa/lisa-redbook
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https://www.youtube.com/watch?v=x-k112InxfY
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MISSION DESIGN
Video: AEI / Milde Marketing

https://www.youtube.com/watch?v=x-k112InxfY
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LISA MISSION

OVERALL STRUCTURE (IMPLEMENTATION PHASE)
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TERMS OF REFERENCE (SMP)
Terms of Reference: 

- Maximising the scientific return of LISA  
- Optimising: 

- The scientific performance of the instrument and spacecraft;  
- The gravitational wave calibration strategy (formulating and maintaining also);  
- Access to the data via the mission archive(s);  
- Analysis and utilisation of LISA data;  

- Overseeing the generation of the Level-3 source catalogue from Level-2 data products;  
- Authorising the release of scientific data products to the community;  
- Establishing Working Groups;  
- Establishing and managing the Science Topical Panels (STPs) of the Early Release Science Time;  
- Promoting public awareness 

LISA SCIENCE TEAM

https://www.cosmos.esa.int/documents/15452792/15452811/LISA-Science-Management-Plan.pdf/44d55631-f5df-ecfe-7f29-1ad5893c66c4?t=1706872368577


RESPONSIBILITIES

MISSION OVERVIEW

United Kingdom 
OB 

DPC

Spain 
SDS 
DPC

France 
IDS AIVT, OTS 

DDPC

Germany 
IDS 

PMS, PAAM FMs 
DPC

Switzerland
GRS-FEE 

DPC

Italy 
GRS 

 GRSH, MCU, FEE-PCU, 
FEE-SAU-DB 

DPC

Netherlands 
QPR, IDS-MCU, PAAM EM 

DPC

Belgium 
QPR, BAM 

DPC

Denmark 
PMS-PCU 
DPC

Czech Republic 
FSUA

Norway 
DPC

Romania 
DPC

United States 
of America 
TEL, LAS, CMD 
NASA SGS

Contributions as per MLA/MoU: 
TEL, LAS, GRS, IDS, SDS - System responsibility 
PMS, GRSH - Hardware Contributions 
DPC - Ground Segment/Data Processing Contribution



LISA SCIENCE TEAM

SELECTION OF LISA SCIENCE TEAM: ESA

CO-CHAIRS: 2 (ESA +US) 

11 European Members

6 US Members

2 Interdisciplinary

1 Consortium Rep.

Applications Consortium 
(survey)

* based on perceived 
gender
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LISA SCIENCE TEAM MEMBERS
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LISA SCIENCE TEAM MEMBERS

THE CHAIRS: 
Oliver Jennrich (ESA)

Nora Lützgendorf (ESA)

Ira Thorpe (NASA)
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LISA SCIENCE TEAM 2024-2027
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LST COMPLETED TASKS

● L3 catalogue

● Figures of Merit 

● Science Topical Panels

Team selected by ESA & NASA

LISA SCIENCE TEAM 2024-2027

● Communications

Priority Working Groups formed: 

Call and selection of new LST members

● LISA Author List

LISA summary report for European Strategy for Particle Physics



LISA SCIENCE TEAM 2024-2027

WORKING GROUPS: L3 CATALOGUE

● Requirements / Definitions on the 
catalogues by 2026: 
○ Content 
○ Quantities 
○ Tools 

○ Status: Started with the definition 
of the "Golden Catalog" 

○ Sources with high confidence. 
(list of sources all Global Fits agree 
on).

Chairs: Astrid Lamberts (OCA), Nikolaos Karnesis (AUTh) 
Members from LST: Krista Smith (TAMU), Neil Cornish (MTS), Chiara Caprini (UG), Steve Taylor (Vanderbilt), Gijs Nelemans 
(Radboud), Deirdre Shoemaker  (UT Austin) + Experts: A. Renzini, E. Castelli, J. Kanner, J. Baker, M. Volonteri, N. Webb

OBJECTIVES



LISA SCIENCE TEAM 2024-2027

WORKING GROUPS: FIGURES OF MERIT (FoM)

●Endorse a (sub)set of FoM that LST will 
use for assessing science performance 

●Review process for their calculation 
● Identify scenarios for assessment 

(gaps, etc.)

Chairs: Antoine Petiteau (CEA), Alberto Sesana (UMB) 
Members: Chiara Caprini (UG), Elena M. Rossi, (UL), William J. Weber (UT), Alberto Vecchio (UB)

●Result of years of development in the 
LISA Consortium 

●Organised by Science Objectives and 
Science Investigations 

●Was used for the LISA Redbook  
●2 versions: Static and interactive (dev)

THIS WORKING GROUP

EXISTING FOM TOOL

https://wiki-lisa.in2p3.fr/fom-sites/dc_82_fmin_1e-4/site/

https://lisa-science-explorer.in2p3.fr/so0-sensitivity
Interactive (in development):

Static:

https://wiki-lisa.in2p3.fr/fom-sites/dc_82_fmin_1e-4/site/
https://lisa-science-explorer.in2p3.fr/so0-sensitivity


LISA SCIENCE TEAM 2024-2027

WORKING GROUPS: COMMUNICATIONS

●Establish communication channels with the consortium and the community 
●Get overview on all ongoing calls and meetings 
○ Maintain a system for LST members to join important calls / meetings 
● Interactions with GWIC, DDPC, NSGS

Chairs: Anna Heffernan (UIB), Krista Smith (TAMU) 
Members: Gijs Nelemans (RU), Joey Shapiro Key (UWB), Valeriya Korol (MPG), Ann H. Cardiff (NASA)

❖Summary document (work to date) 
❖RTQ / FAQ doc 
❖Living slides (these) 
❖List of: 
➢Community calls 
➢Conferences / Meetings

WORK TO DATE
❖Online presence: 
➢ESA, NASA 
➢LISA Consortium (wiki & public) 

❖Conferences / meetings 
➢LST members available 

❖Contactable (email)

COMMUNICATION AVENUES

OBJECTIVES



LISA SCIENCE TEAM 2024-2027

WORKING GROUPS: SCIENCE TOPICAL PANELS

Chairs: Elena M. Rossi (UL), 
Members: Stephen Taylor (VU), Chiara Caprini (UG), Anna Heffernan (UIB), William J. Weber (UT), 
Alberto Vecchio (UB), Nikolaos Karnesis (AUT), Erin Kara (MIT), Joey Shapiro Key (UWB)

OBJECTIVES
Selection process for: 

● Topics / Themes  
● Members 
● Size 
● End of life



LISA SCIENCE TEAM 2024-2027

WORKING GROUPS: AUTHOR LISTS

Determine process / rules for creating and maintaining the LISA mission author 
lists

Chairs: Gijs Nelemans (RU), Neil Cornish (MTS)

OBJECTIVES

EXPECTED PAPERS  (OUTLINED IN SCIENCE MANAGEMENT PLAN)
●A set of pre-defined instrument / science verification papers will be released 

with each formal data release. 
●There will be a few first high impact discovery papers

AUTHOR LISTS (OUTLINED IN SCIENCE MANAGEMENT PLAN)
●LISA heritage author list: Members of the community that made a significance 

contribution to the mission (no expiration date) 
●LISA member author list: Scientists and engineers working on the mission at time of 

science operations (roll-off period of 2 years after leaving mission)
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DIFFERENCES BETWEEN CONSORTIUM AND LST

●Collaboration of community 
members 

●Working on optimally preparing and 
harvesting LISA data 

●Supporting the LISA mission 
informally (i.e. without formal 
agreement with ESA) 

●Promoting LISA and LISA science 
●Community building



LISA SCIENCE TEAM

DIFFERENCES BETWEEN CONSORTIUM AND LST

●Collaboration of community 
members 

●Working on optimally preparing and 
harvesting LISA data 

●Supporting the LISA mission 
informally (i.e. without formal 
agreement with ESA) 

●Promoting LISA and LISA science 
●Community building

             LISA  
        Science Team 
●Formal link between ESA / NASA 

and community 
●Responsible for STP formation 
●Responsible for keeping legacy 

author list 
●Responsible for data releases and 

content (in particular catalogues) 
●Appointed by ESA/NASA 
●LST working groups can involve 

community
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LISA CONSORTIUM

CURRENT STATUS
Composition:

‣ 20 Members + 2 Project Scientists

- 11 European Members through an open call

- 6 US Members through an open call

- 2 Interdisciplinary Scientists (Multi-messenger)

- 1 Consortium Representative

● Involved and informed
● Directory and email lists
● Workshops and meetings
● Announcements and LISA communications

All Members

Community Members Core Members
● No deliverables required
● No membership reviews
● No automatic right to opt in as 

authors
● Cannot be attached to member 

groups

● Deliverables required
● Membership reviews
● Opt-in to author list of consortium 

papers
● Can self-organise into member groups
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THE END

Thanks!
Composition:

‣ 20 Members + 2 Project Scientists

- 11 European Members through an open call

- 6 US Members through an open call

- 2 Interdisciplinary Scientists (Multi-messenger)

- 1 Consortium Representative


