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LISA is Adopted!

● LISA was officially adopted as an 
ESA mission at the SPC meeting on 
January 25th 2024.

● Launch date: second half of 2035.
● With adoption 

○ LISA becomes a secure mission;
○ Significant increase in funding from both 

ESA and the member states;
○ organization is formalized.

● Adoption supported by various 
documents

○ Red Book: describes mission as adopted
and its science objectives.

○ Science Management Plan: describes 
organization of scientific data delivery.

○ Science Implementation Requirements
Document: describes how scientific data 
will be delivered.



LISA as adopted
● LISA will measure test mass to spacecraft and spacecraft to 

spacecraft distance in each direction along each arm.
● Heritage for Gravitational Reference Sensor and Optical Bench 

comes from LISA Pathfinder.
● The Moving Optical Sub-Assembly (MOSA) on which the 

telescopes and optical benches are mounted, were not tested with 
LPF.
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Figure 5.1: Schematic view of the LISA constellation
and the S/C-S/C measurement. Blue dots show the
location of interferometric measurements. For clarity,
the redundancy options are left out and the interfero-
metric scheme is simplified. A single moving optical
subassembly (MOSA) is highlighted with the dotted
box.

Figure 5.2: Simplified scheme for the full measure-
ment of one arm. The measurement is broken up in
three parts, test mass to S/C, S/C to S/C, and finally
S/C to test mass. Blue dots indicate interferometric
measurements taking place. For clarity, redundancy
options are left out and the interferometry is simpli-
fied.

5.2 Free-falling test masses and the gravitational reference sys-
tem

The constellation of free-falling test masses traces the gravitational wave tidal acceleration. The test
mass itself, plus surrounding hardware and avionics needed to hold, release, shield, sense, force, and
discharge the test mass, are known collectively as the Gravitational Reference Sensor (GRS).
The two main roles of the GRS in science operations are to provide geodesic reference at the level of
3 fm/(s2

p
Hz) free-fall at mHz frequencies and provide an end mirror that allows its tracking as part

of the 15 pm/
p
Hz composite interferometric measurement between two distant test mass.

These two top requirements are system level, involving the measurement architecture, dynamical
control, and spacecraft environment. While the GRS has only a limited role in optical metrology,
as the local “short arm” end mirror test mass, the GRS hardware plays a dominant role in defining
the test mass free-fall environment, and thus limiting stray force noise is the main GRS design
driver.
To guarantee the dynamical stability to reach both of the above requirements, the GRS also provides
nm-level (100 nrad-level, respectively) capacitive position sensing as well as electrostatic forcing of
the test mass. The applied forces allow accelerations of order nm/s2 (1 nrad/s2 to 10 nrad/s2), to
align the test mass to the optical measurement system, on all degrees of freedom except the “science”
x interferometry axis, along which there is no test mass forcing (see Figure 2.4 for description of the
coordinate systems and control scheme).
To reach and maintain free-fall science operations, the GRS also provides a high-load test mass
launch lock device, a low-load grabbing and release mechanism accompanied by a higher electrostatic
force mode (order µm/s2 accelerations) to release and electrostatically stop the test mass in orbit,
and a UV illumination system, to photoelectrically discharge the test mass.
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LISA as adopted
● LISA will follow the usual cartwheeling orbit.
● Average armlength ~2.5 M km with ~2% 

fluctuations.
● Constellation between 50 and 70 M km from 

Earth in first ten years – gradually drifts 
away.
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Figure 6.3: LISA’s orbits of the individual spacecraft.

All of the parameters also depend on the injection accuracy, i. e. the deviation of the initial conditions
from the nominal case, once the spacecraft are inserted into their final orbits. Monte-Carlo analyses
with initial conditions drawn from the achievable injection accuracy were performed have shown that
the orbits are compliant with the requirements even under the injection accuracy.

6.2.2 Decommissioning and Disposal
In complying with applicable space debris mitigation guidelines, the mission will be passivated
before the final switch-off command is sent. Passivation includes the de-pressurisation of all tanks,
discharging of batteries and disconnecting of power lines in order to achieve a safe state of the
spacecraft. No manoeuvres are planned, as the spacecraft are on orbits that are calculated to not
approach the Earth within the next 100 years.

6.3 Constellation and Spacecraft Design
6.3.1 Spacecraft Overview
LISA will consist of three spacecraft that are nominally identical up to as-built deviations from
the design. To accommodate all instrument units and spacecraft subsystems, a custom platform
design was necessary. Each spacecraft has a mass of about 2500 kg and occupies more than 2/3 of
the volume of a standard 20 ft shipping container. An overview of the key parameters is given in
Table 6.2.

6.3.2 Design Drivers
Environment
While in general the mission is exposed to a fairly benign interplanetary environment, there are several
considerations to be taken into account. Radiation levels are low, with a total ionising dose of less
than 40 krad over the duration of the mission, and already including the required design margins.
For the opto-electronic components on LISA, proton fluxes and total non-ionising energy loss rates
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LISA as adopted

Red Book identified 8 Science
Objectives for LISA.

These will be covered in Carlos’
talk later.

I will focus on organizational
issues.



Evolution of organization: phase A
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Evolution of organization: phase B1



Evolution of organization: plans for data releases
Key provisions of Science Management Plan

● The first LISA data release will take place 1 year after the start of scientific data taking.
● The data release will be accompanied by a catalogue of sources, produced by the European 

Distributed Data Processing Centre (DDPC) and the NASA Science Ground Segment (NSGS). 
● Science will be done during this Early Release Science Time (ERST), by a set of Science Topical 

Panels (STPs), openly selected prior to data taking. Key science papers will also be written in ERST.
● The appointment and management of the STPs and the writing of the key science papers will be the 

responsibility of the LISA Science Team (LST), which will be appointed by ESA and NASA.
● Subsequent data releases every 6 months, accompanied by updated catalogues and documentation. 

No further science interpretation will be done on data that has not been publicly released. 



Evolution of organization: phase B2 (post-Adoption)



Evolution of organization: after launch
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Figure 1: Overview of the LISA management scheme during the Implementation phase.  

Figure 2: Overview of the LISA management scheme during the science operations 
phase.  

Note: the Science Topical Panels’ tenure ends at Data Release 1. 

The overarching responsibility for all aspects of the LISA mission rests with ESA’s Directorate 

of Science and its director.  

ESA is responsible for the LISA mission, and in particular for: 



Organization at ESA
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Organization at ESA

Plans on the ESA (Hardware and P&O side):

● Now started implementation phase.

● Assembly of project team started in summer 2023 and is continuing.

● Recently, focus has been to prepare the industrial Invitation to Tender (ITT)
○ This is the Statement of Work and System Requirements for the procurement/production of the 

LISA spacecraft.
● The ITT was released at the end of March. Proposals are due at the start of August.

● Assessment by the Tender Evaluation Board will run until October.

● Following this there will be a selection and negotiation period.

● Aim to select prime by the end of the year and then start Phase B2.

● Co-engineering with member state hardware tams will take place in first half of 2025. 



DDPC organization
● DDPC contributions are covered by the Multilateral Agreement (MLA).
● Modifications are possible, and new member states can be added (e.g., Portugal, Finland, Canada).



DDPC organization
Main DDPC components are organized into Coordination Units. Each CU has a Lead, Science Deputy, 
Technical Deputy and PAQA Manager. The Science Expert group brings the CU Leads together.



Evolution of organization: consortium
The need for a Consortium that represents the wider LISA scientific community is also recognized in the 
SMP:



The Consortium Constituent Council
The Consortium Constituent Council (CCC) was established to come up with a proposal for the future 
vision and organisation of the Consortium. CCC Members comprise

● All current Board members.
● Representatives of current Consortium working groups, including the scientific working groups 

(Astrophysics, Cosmology, Data Challenges, Fundamental Physics and Waveforms); the LISA 
Science Group; and the Advoreach, DEI, MMT, P&P and LECS working groups.

● 20 additional members selected following an open call to the current Consortium.

The CCC chair (Jonathan Gair) was elected and the Deputy chair (Deirdre Shoemaker) nominated and 
then confirmed by the whole CCC.

More details can be found on the CCC wikipage : https://wiki-lisa.in2p3.fr/CCC/CCC and on the LISA 
restructure wiki page: https://wiki-lisa.in2p3.fr/Main/LISArestructure .

Activity has been organized around four subgroups focused on Vision, Management, Membership and 
Engagement. The first three are evolving into Work Plan, Transition and Recognition.

https://wiki-lisa.in2p3.fr/CCC/CCC
https://wiki-lisa.in2p3.fr/Main/LISArestructure


Survey of Consortium
We had 317 responses to our survey. All overwhelming positive about the role of the Consortium, e.g., in 
response to the question “The evolved LISA Consortium should……: 

Organise and coordinate interactions
between instrumentalists, data analysts and
scientists wanting to use LISA catalogues
and data (for example waveform
development).

Design and execute a strategic plan to
ensure the technical success of LISA and
the full scientific return from its data,
complementing the work that is directly
funded and managed by ESA, NASA, and
the LISA member states.

Organize joint research projects and
publications in advance of the LISA launch
and using the open LISA data, once
available.



What is decided so far: Vision

● We agreed on this Vision for the future Consortium:

○ The LISA consortium is a scientific collaboration working together to maximize the 
scientific return of LISA, in particular using the LISA data. The consortium will support 
all aspects of the LISA mission throughout the mission lifecycle. 

○ The LISA consortium is committed to promoting the long term growth and development 
of the LISA scientific community, by providing a supportive and inclusive environment 
that offers training, mentoring and opportunities for scientists at all stages of their 
careers, in particular, early career scientists. The consortium will also engage with the 
wider scientific community to foster interest in and support applications of the LISA 
data.



What is decided so far: Membership
● Three categories of person

○ Community member: “friends of LISA”; not actively contributing. Supported by consortium 
through email lists and organized workshops/telecons.

○ Full member: contributing to projects delivering the vision of the consortium.
○ Permanent member: scientists who have made a significant integrated contribution.

● Full members should be active and meet some threshold of contribution. Contributions will include 
“onboarding” in the first two years of membership, contributions to the LISA project without which 
consortium work would not be possible and contributions of expertise from long-standing members.

● All current consortium members will have to reapply to the new consortium. We will also have an 
open call for new members. This process will be completed in two stages.

● There will be a review of proposed contributions at the time of application and subsequently at regular 
intervals (probably a 2 year cycle). Contributions to LST-led activities will be counted. Contributions will 
be assessed through deliverables, which will include service commitments and contributions to LST.

● Membership through groups, but individual memberships allowed. Small groups will be pooled. 
Individuals will have more direct control of their profile, and will be responsible for their own 
commitments.



What is decided so far: Management

We have agreed:
● the consortium will include a management team.
● there will be a larger representative body that will direct (Council) or have input (flat model) on the 

decisions of the Management Team.
● there will be two Spokespeople. One will be outward looking, one will be project focussed (the LST 

representative).
● the spokespeople will be selected by a vote of the whole consortium. 
● the management team will include representatives elected by the consortium following the same 

procedure as the spokespeople, and (probably) individuals representing the consortium working 
groups.

● the spokespeople will be part of the management team.

Not yet agreed:
● if the larger representative body will be the full consortium or a Council constructed in some way from 

members of the consortium. Linked to whether membership is individual or group.
● size and composition of management team.



Implications for Cosmology Working Group

There are a few important implications for the Cosmology Working Group

● Reapplication: no automatic transition to new consortium. Keep an eye out for emails with instructions 
on how the transition will take place.

● Work plan: should include cosmology WG projects in preliminary work plan, as this will be the 
reference for people during the reapplication process. Involve CCC representative and/or CosWG
chairs in work plan subgroup, or at least collect input.

● Membership: full/associate distinction will be changing. Work on joint projects in the work plan will be 
full member activity. Community members might not be as well supported as current CosWG
associates, but could operate similarly.

● Onboarding: onboarding philosophy reduces pressure on new members to contribute immediately.
Expectation that within 2 years a member is actively participating in consortium projects.


