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3.5.1 Use ringdown characteristics observed in MBHB coalescences to
test whether the post-merger objects are the MBHs predicted
by GR

SI 5.1 By detecting multiple ringdown “spectral lines” in the post-merger signal of MBHBs
LISA can test if merger remnants are indeed Kerr BHs, and place constraints on modifications
of GR and on the properties of horizonless massive compact objects.

Black Hole spectroscopy is e↵ectively a null test of the Kerr nature of BHs. In GR, perturbation
theory predicts that all of the damped (hence complex) oscillation frequencies of the remnant MBH
formed in the aftermath of a merger will depend only on the remnant’s mass and dimensionless
spin. The measurement of one complex frequency yields an estimate of the mass and spin; the
measurement of additional frequencies yields better estimates of the mass and spin, as well as tests
of the Kerr nature of the source.

Drastic modifications of the oscillation spectrum can be possible if the central object has no horizon.
If horizonless objects with compactness comparable to black holes do exist – as may be possible
e. g. for “firewalls”, in fuzzball/microstate scenarios, and even within GR (e. g., by superradiant
instabilities or the formation of boson stars) – other exciting possibilities arise. For example, the
oscillation spectrum could show signatures of Planck-scale physics through the presence of “echoes”
of the original ringdown signal [6, 184].

The goals of ringdown spectroscopy can be translated into FoMs using tools already developed and
implemented (cf. SI 5.1 from the Science Requirements Document (SciRD)).

(a) Establish the Kerr nature of astrophysical BHs through measurements of the ringdown fre-
quencies. Numerical simulations in GR show that the dominant multipoles of the radia-
tion, depending on the masses and spins of the remnant progenitors, are expected to be
(` , m) = (2, 2), (3, 3), (2, 1), (4, 4). There are two FoM that have been currently imple-
mented. The first refers to the maximum MBH remnant mass such that at least three ring-
down modes are detectable with SNR larger than 8 up to z ⇠ 0.5. The second refers to the
capability to detect 3 ringdown modes of a source with total mass > 5 ⇥ 108M�. A third FoM
is the ringdown SNR required for measuring at least three ringdown quantities (frequencies
and/or damping times) with a given accuracy (nominally set to 1%).

(b) Place constraints on the existence of horizonless massive compact objects, such as boson
stars, or detect echoes produced by Planck-size features at the horizon scale. Assuming a
low-frequency cuto↵ of 10�4Hz and a reference horizonless remnant with mass M = 106M�,
dimensionless spin 0.7, and ringdown SNR ⇠ 500, the FoM asks what is the minimum reflec-
tivity of the horizonless object that can be measured with an accuracy of ⇠1%.

Using the ringdown signal after MBHB coalescence, LISA will be able to probe the Kerr metric
of BHs with great accuracy.
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❖ For adoption, a number of documents are prepared for approval by ESA, including the 
Red Book, which describes the mission being adopted, including science objectives, and 
the Science Management Plan, which describes how science delivery is organised.

❖ Fundamental Physics is one section of the Science Objectives chapter.
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Table 3.9: Parameter estimation accuracies for the quadrupole moment Q of LISA EMRI (section 3.3) and IMRI
observations (section 3.3.2). The basic parameters of these systems are described in Table 3.6.

System: EMRI Light IMRI Heavy IMRI 1 Heavy IMRI 2 Heavy IMRI 3

�Q

Q
2.4 ⇥ 10�5 4.4 ⇥ 10�4 1.13 ⇥ 10�4 1.24 ⇥ 10�2 1.39 ⇥ 10�4

the inspiral waveform. The additional loss of energy will in turn a↵ect the orbital dynamics, and
hence the emission pattern of conventional polarisations. This e↵ect persists even when the primary
is adequately described by the Kerr metric to leading order in the mass ratio, which can be a valid
approximation in a variety of theoretical scenarios, and will allow LISA to measure a new charge
with impressive precision [39, 166, 167]. Probing whether the secondary carries a new charge could
reveal new fundamental fields and provide an independent test of no-hair theorems.

EMRIs provide a very accurate map of the geometry of MBH that can test the no-hair

conjecture. They also are an exquisite tool to detect the presence of new fundamental fields.

3.5.3 Test the presence of beyond-GR emission channels

SI 5.3 LISA aims to probe the existence of dynamical fields by searching for additional radiation
channels and polarisations that would be a smoking gun for non-GR theories.

LISA will allow for new types of GW tests of GR using observations of MBHB and EMRI. When
additional fields are present in a theory beyond GR, MBHs may acquire “hair”, i. e. they will be
characterised by more quantities than mass, spin and charge, which can lead to additional radiation
channels through scalar and vector radiation. In addition, new polarisation channels can be present,
to which LISA is sensitive. For example, the sensitivity to scalar-longitudinal and vector polarisation
modes can be much higher than that to the tensor modes at relatively high frequency [219], which
can be inferred from the waveform analysis as discussed below.

Another interesting possibility is presented by multi-detector observations of a single event, discussed
in SI4.3. Initially, a close binary system will be observed in the LISA band, and after some time, as
the inspiral proceeds, the same binary might be observed in the merging phase with a ground-based
detector. The precise timing of re-entering in the GW detectors’ sensitivity band will be distinct
from GR in the case where additional emission channels are present. LISA may be able to detect a
few such events [173], and their value for testing modifications of GR is tremendous [38, 72, 73].
The first reason is that the large frequency range spanned by these events implies high precision in
detecting or disproving beyond-GR emission channels. The second reason is that we will manage
to test additional emission channels over a range of binary separations not accessible to other GW
detectors. The third reason is that joint observations with space- and ground-based detectors allow us
to break some of the degeneracies between GR and non-GR parameters, improving the measurability
of the latter.

The presence of additional channels of radiation can be probed within the framework of model-

Page 37/56

LISA Definition Study Report
Issue Date 03/04/2023 Ref ESA-XX-XXX-SCI-RS-001

!

ESA UNCLASSIFIED - For O�cial Use

independent tests of GR. One such test is the Parameterized Post-Einsteinian (PPE) formalism [244].
In this framework, one can include the leading post-Newtonian non-GR correction to the waveform
phase. Then, modified-gravity e↵ects are parameterised by a PPE parameter � that determines
the overall magnitude of the non-GR correction term, and by an exponent n that refers to the
post-Newtonian (PN) order at which the PPE correction enters the waveform phasing in the fre-
quency domain. A known mapping exists between (� , n) and theoretical parameters in specific
modified theories of gravity [212]. When black holes possess scalar and vector charges, black hole
binaries typically generate scalar/vector dipole radiation that modifies the waveform phase at �1
post-Newtonian order (namely n = �1). Therefore, by studying how well one can probe the PPE
parameter � at n = �1, one can predict how well LISA can probe the presence of the beyond-GR
emission channels.

As a FoM, we can study the bound on the PPE parameter � normalised by the one with GW150914
�GW150914. For example, for an EMRI with (106, 10)M� at z ⇠ 0.5, the bound on � at n = �1 is
found as � < 6.5 ⇥ 10�10 ⌘ �EMRI with a 4-year LISA observation. Normalising this with �GW150914,
we find �EMRI/�GW150914 = 4 ⇥ 10�6. This means that LISA can probe the e↵ect of additional
radiation channels better than GW150914 by more than five orders of magnitude.

MBHBs and EMRIs will allow to test beyond GR theories by looking into possible e↵ects of
new radiation channels in the gravitational emission.

3.5.4 Test the propagation properties of GW

SI 5.4 By detecting GWs from golden MBHB coalescences or/and from EMRIs, all with
SNR > 200, LISA can probe the propagation of GWs over very large distances by imposing
new stringent constraints on dark energy models, modified graviton dispersion relations, and
theories of gravity beyond GR.

Changes to the way GWs propagate from the source to the observer are a generic signature of
departures from GR, motivated by dark energy or dark matter models: see e. g. [135] for a review.
LISA will test deviations from GR at mHz frequencies, outside the waveband of ground-based GW
experiments (see e. g. [76]).

Modifications in the GW propagation properties a↵ect both the phase and the amplitude of gravita-
tional waveforms. Whilst the speed of GWs is strongly constrained at the frequencies of terrestrial
detectors [2], the possible frequency dependence of the GW speed provides a theoretical motivation
to re-consider this bound at the smaller (mHz) LISA frequencies [248]. The strongest consequence
of a change in the GW propagation speed is a shift in the coalescence time of a binary, though
such shifts are only likely to be detectable for multiband systems or MBHB (cf. SO 4 from the
SciRD). In such cases, bounds on the deviations from luminal propagation speed comparable with
the GW170817 bound may be achieved [32, 123, 223]. For a system comparable to GW150914, the
fractional change in the GW propagation speed can be constrained to order 10�15 or better [32]. In
a standard MBHB merger without a counterpart the measurement must rely on more subtle changes
to the waveform phase and amplitude [31], resulting in a constraint that is orders of magnitude
weaker.

Theories of massive gravity, or more generally scenarios with non-standard dispersion relations or
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Figure 3.7: Horizon distance for quasinormal modes.

3.5.2 Use EMRIs to explore the multipolar structure of MBHs and
search for the presence of new light fields

SI 5.2 LISA aims to observe small objects spiralling into putative MBHs for thousands of
cycles, with SNR in excess of 50, thus testing the structure of the spacetime around these
objects, probing the presence of dark matter, and potentially measuring charges on the orbiting
body associated with new fundamental fields.

During the long inspiral of an EMRI, in particular during the last year before plunging into the MBH,
the sBH performs very relativistic orbits around the MBH, emitting a large number of GW cycles
within the LISA band, which makes EMRIs an ideal source to probe the nature of BHs and, at
the same time, search for new fundamental fields that can be part of an extension of the standard
model or GR. In particular, the so-called golden EMRIs, on prograde orbits with SNR > 50 and high
dimensionless central object spins a > 0.9 – should come with exquisite accuracy in the estimation
of the source parameters.

To leading order in the mass ratio, one can think of an EMRI as a test body performing up to 105

relativistic orbits in the strong field regime around the primary [26]. Therefore, the GW emission
contains a detailed and precise map of its geometry and hence its nature. EMRI signals will allow
us to measure the mass of the primary to a part in 105 and its spin with an absolute error of 10�4

[26]. They would also allow us to measure higher multipoles, and use them to constrain deviations
from Kerr down to a part in 104 [33, 200]. See Table 3.9 for error estimations on the measurement
of the quadrupole of the primary for di↵erent EMRI systems.

This will provide a stringent observational test of no-hair theorems [125, 208]. SI 5.5 has the
potential to reveal new fundamental physics that a↵ects the primary: a deviation from general
relativity that can introduce black hole hair (see, e. g. [20, 91, 125, 208]), dark matter in the
form of a light boson cloud [21], or the fact that the primary is not a BH but something more
exotic [114].

If the secondary is endowed with some new, light fundamental field, and hence carries some new
charge, it can emit radiation in one or more additional polarisations as it orbits the primary, a↵ecting
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2 Consortium Organisation & Governance 

The primary bodies within the consortium are described below and are illustrated in Figure 1. 

 

 
Figure 1 Organisation chart of the primary groups within the LISA Consortium, showing formal lines of reporting. 

 

 

2.1 Consortium Lead and Executive Committee 
 

The LISA Consortium is led by the LISA Consortium Lead (LCL), supported in its top management 
function by the Executive Committee (EC) consisting of the Consortium Lead and five Co-Leads that 
cover the different scientific, technical and political aspects of the consortium. At present the 
following tasks are involved, one for Gravitational Wave Science, one for LISA Pathfinder, one for the 
optical metrology, one as liaison to the other member states, and one as liaison to the US community. 
The composition of the EC will be adapted to the changing project needs. 

The LISA Consortium Lead is the single formal interface of the Consortium with ESA. Until mission 
adoption, the Lead and the co-Leads are appointed by the space agencies of ESA member states that 
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❖ Plan: a list of data products (e.g. 
catalogues, alerts) and discovery 
papers 

❖ Define: WPs, designed to produce a 
number of deliverables

❖ Deliver: project documents or studies; 
data-analysis specifications, tools, 
pipelines, code reviews; mock 
catalogues; websites; …; but usually not 
research papers

Current LSG organisation: roles

❖ Forum for free scientific exchange and 
collaborative research.

❖ Starting point for defining the LISA 
science analysis (data products and 
discovery papers) through a living white 
paper

❖ Repositories of talent for WP 
implementation teams 

❖ WG members organize freely to write 
short-authorlist research papers 

❖ WG projects —typically exploratory —
may be incorporated into the WP structure 
or adopted as deliverable post facto

Work package teams Working groups



Some background to reorganisation
❖ ESA’s perspective:

- unhappy with the idea of a hardware consortium, as difficult to manage.

- moving towards a more open data policy. Concerned about appearance that LISA is 
a closed club, and that data release is delayed, as happened for Planck, Gaia, ….

❖ NASA’s perspective:

- don’t recognise the consortium, but will deal with ESA. Rather than US scientists 
working within a consortium data analysis/science effort they want to produce 
their own L2 data and support science exploitation by US scientists.

- currently have a fully open data policy, but acknowledge need for data verification 
and that this involves some science analysis.

❖ Data policy:

- initial closed data period for data verification (18 months to analyse 6+ months of 
data) followed by periodic (~yearly) data releases that included catalogues 
produced by the DDPC/NASA GS. No science on closed data after DR1.



Proposed data policy

LISA Consortium Board | 8 May 20236

Data Release Policy

• Periodic Data Releases will be made throughout the mission (~once per year after ERST) 

• Scientific validation papers will be published with the data, ala Gaia 

• After DR1, science interpretation papers will not be published before the Data Release 

• See next chart for ERST and DR1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83

DR1
Hardware commissioning during Cruise Phase

Data taking period - L1 produced daily DR2

L2 data production by LMC and NASA GS

L2 consolidation and L3 data Production
DR3

Consolidated L0-L3 data released on public archive

DR4

EARLY RELEASE SCIENCE TIME

Instrument and constellation commissioning

Launch and Cruise Phase Commissioning Nominal Science Phase
18 months 6 months 54 months (4.5 years)
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• establishing and managing the Science Topical Panels (STPs) of the Early Release Science 

Time; 

• promoting public awareness and appreciation of the LISA mission, and supporting ESA and 
the LISA Consortium in their outreach efforts.  

In general, members of the LST are expected to monitor the development and operations of the 
mission and give advice on all aspects that affect its scientific performance. They perform specific 
scientific tasks as required to discharge their responsibilities during development and operation.  

The LISA Science Team is formed after adoption of the mission by the SPC, and remains in place 
until the end of the active archival phase. In addition to the ESA Project Scientist who chairs it, and 
the NASA Project Scientist who co-Chairs it, the LST comprises the following members:  

• A representative nominated by the LISA Consortium 
• A representative nominated by the LISA Performance and Operations (P&O) Team, who will 

represent the instrument; 
• A representative nominated by the DDPC, who will represent the European data processing 

teams; 
• Up to 11 members covering the instrumentation and main areas relevant for the data 

processing and scientific objectives of the mission. These members will be selected through a 
coordinated open call issued by ESA and NASA; 

• Up to two “Complementary Scientists”, who are experts in fields relevant for complementary 
science (e.g. Multi-messenger astronomy), selected through an open call issued by ESA. 

 
The LISA Consortium, P&O and DDPC members will be appointed as ex-officio full members of the 
LST. 
 
A commensurate number of members of the LST will be selected from U.S. institutions. 
 
With the exception of the U.S. Scientists, LST members are appointed by the ESA Director of Science 
for a period of three years, renewable. European members of the LST, excluding ex-officio members, 
will be selected through an open call. In the event that an LST member is to be replaced, his/her 
successor is selected through a similar AO issued at the appropriate time, or if the ex-officio members 
are to be replaced, their replacement will be nominated by the appropriate team.  
 
The ESA Project Manager, NASA Project Manager and the ESA Mission Manager (after 
commissioning) have a standing invitation to attend LST meetings.  

To discharge its responsibilities, the LST relies mainly on technical information provided by the ESA 
Project. However, if deemed necessary, the co-Chairs may request external scientific consultant(s) to 
conduct an independent review of any of the activities which fall under the responsibility of the LST.  

With the exception of the ex-officio members and NASA appointed scientists, members of the LST 
will be refunded for expenses incurred while travelling to LST meetings. 

 

3.3 Steering Committee  

Multi-Lateral Agreements (MLA) are established between ESA and the LISA instrument and ground 
segment funding agencies to formalise the commitments and deliverables of all parties. In case of 
conflicting provisions, the MLA will prevail over the present SMP. A LISA Steering Committee with 
representatives from the national funding agencies and ESA will be set up to oversee the activities and 

❖ The LST will set up working groups to provide input/expertise needed for the project. 
This will cover many of the topics of the current LSG work packages.



Organisation: LISA consortium

❖ In new structure the LISA consortium will: form working groups that are not created by 
the LST; maintain the science WGs to engage with the wider scientific community/
provide a pool of resources for the LST working groups; prepare for science on open data; 
maintain support structures such as the LECS and DEI groups.

❖ Transition to new structure will be smooth, with an intermediary Council formed shortly 
before adoption.
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Funded by national Funding Agencies (FA), within the remit of a Multi-Lateral Agreement (MLA1), 
including ESA and the national FAs, the Member States are responsible for: 

• Provision of hardware elements of the LISA payload; 

• Providing contributions to ESA’s Performance Management Team, through the Performance 
and Operations (P&O) team, as detailed in Section 7.3; 

• Providing contributions to the Science Ground Segment (SGS), through the Distributed Data 
Processing Centre (DDPC), as detailed in Section 7.2.2; 

• Providing scientific expertise to the LST and the Science Ground Segment. 

Day-to-day contacts between the instrument providers, DDPC and ESA will be via designated personnel 
with responsibility for the particular areas of work and the appropriate ESA project team member. 
Selected members of the instrument providers and the DDPC will form a Performance and Operations 
Team (P&O), a subset of which will function as part of the ESA Project Team, and will be managed by 
the ESA Project Manager. 

 

Each instrument provider (IDS, GRS, SDS, OTS) will establish a Project Office to manage the day-to-
day activities of their responsible system. 

 

The LISA Consortium (LC) is an organisation which represents the knowledge, capabilities and 
interests of the larger scientific community. The LISA Consortium internal structure and participation 
mechanisms are not regulated by ESA. 
 
The LISA Consortium provides an organizational forum beyond the working groups and Science 
Topical Panels set up by the LST. It will set up science interest groups which focus on scientific topics 
which are either not represented in one of the working groups of the LST or will require integrated 
data sets well beyond the first data release. Depending on the number, type and size of the LST 
working groups, the LISA Consortium might also set up larger science interest groups outside the LST 
WGs to provide pathways for early career scientists to later join the LST WGs. The LISA Consortium 
will also publicise LISA science to the public. 

The LISA Consortium will nominate a representative to serve as an ex-officio member of the LST. 

ESA’s European Space Operations Centre (ESOC) implements the Mission Operations Centre (MOC), 
operates the spacecraft, and delivers telemetry and attitude data to the Science Ground Segment via the 
ESA Science Operations Centre (SOC).  

ESA’s European Space Astronomy Centre (ESAC) implements the SOC, which acts as the central 
node for the Science Ground Segment, including the science mission planning, and is the single 
interface to the MOC. The SOC performs an initial quality check of the raw data, and runs the Level 0 
to Level-1 data processing pipelines developed in conjunction with the DDPC and NSGS. The SOC is 
also responsible for the development and operations of the Mission Data Repository (MDR) and the 
LISA Public Archive (LPA), and for issuing and updating alerts to the scientific community.  

                                                      
1  In case of conflicting provisions, precedence will be given to the MLA, over the present SMP. 
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Each spacecraft in LISA is notionally identical, with the constellation of the three spacecraft forming 
the science instrument. Each spacecraft houses two optical terminals capable of transmitting and 
receiving laser light to/from the other satellite at the end of the arm, as well as two drag-free gravitational 
reference sensors which constitute the fiducial points at the end of the arms. These terminals are referred 
to as the Moving Optical Subsystem Assemblies (MOSA). The spacecraft platform also provides all 
necessary infrastructure enabling space operations, including notably for LISA the micro-Newton 
propulsion system and the drag-free and attitude control systems (DFACS). 

 

3 OVERVIEW OF THE MISSION MANAGEMENT SCHEME 

The overall LISA mission management scheme and the responsibilities of key contributors to the LISA 
mission are introduced in this section and their relations sketched in Figure 1 (Implementation), and 
Figure 2Figure 2: Overview of the LISA management scheme during the science operations 
phase. Note: the Science Topical Panels only exists during the initial Early Release Science 
Time (ERST) (Operations). 

 

 
Figure 1: Overview of the LISA management scheme during the Implementation phase.  

 



Organisation: Science Topical Panels

LISA Consortium Board | 8 May 2023

ERST
• Early Release Science Time (ERST) makes up the first 18months of the mission 

• This time will be used for pipeline validation, L2 production, and the first coherent merging of the L2 products to the 
single L3 source catalogue 

• A set of Science Topical Panels (STP) will be established by the LISA Science Team 
• Chairs and co-Chairs of the STPs will be selected through an open call 

• Community scientists can then apply to be members of the STPs 
• A board consisting of the Chairs and co-Chairs will approve membership of the STPs 

• STPs can publish science interpretation papers using data taken during the ERST 
• These papers can be published at any time, but it may make sense to wait until DR1, such that the data can be published 

with the paper 

• STPs will work with the DDPC and NSGS, but are not limited to their data products 
• e.g. there could be an STP on space weather 

• Data taken after DR1 cannot be used for science interpretation papers until it is published at DR2, etc
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Figure 2: Overview of the LISA management scheme during the science operations phase. Note: 
the Science Topical Panels only exists during the initial Early Release Science Time (ERST) 

 

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: 

• The development of the space segment, consisting of three nearly identical spacecraft to be provided 
by ESA, housing the LISA payload subsystems, to be provided by ESA, Member States and 
International Partner Agencies. 

• The development of the ground segment, in particular the Mission Operations Centre (MOC), and 
the Science Operation Centre (SOC, part of the SGS), as detailed in Section 7;  

• The launch services procurement; 

• The mission and science operations covering early operations, commissioning and all subsequent 
in-orbit operation phases, including the de-commissioning and disposal of the spacecraft.  

During the development and commissioning phases, an ESA-appointed Project Manager will be 
responsible for implementing and managing ESA’s activities. After a successful near-Earth 
commissioning review, a Mission Manager will take over the responsibility for the mission throughout 
the transfer, commissioning, nominal science operations phase, and any extended phases.  

 

Pursuant to the relevant Memorandum of Understanding between ESA and NASA, NASA is 
responsible for the following: 

• Provision of hardware elements of the LISA payload, in particular the telescopes, laser 
assemblies, and the UV LEDs for the test mass discharge system; 

• Contributing to the activities of the ESA Project Team; 

• Providing contributions to ESA’s Performance Management Team, through the Performance 
and Operations (P&O) team, as detailed in Section 7.3; 

• Contributing to the science ground segment through the NASA Science Ground Segment 
(NSGS) activities; 

• Providing scientific expertise to the LST and the Science Ground Segment. 

STPs formed just before launch.
Two possible modes of formation: 

call for topics and/or call for members 
of STP for a specific topic
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5 PUBLICATION POLICY 

With each formal data release, a set of pre-defined instrument/science verification papers will be 
approved by the LST and released with the data. For these, the LST will maintain a list of authors (“LISA 
Collaboration”) who should appear on these papers. This list will include: 

- A LISA heritage author list comprising the names of members of the community who have 
made a significant contribution to the mission. This list does not have an expiration date; 

- A LISA member author list comprising scientists and engineers working on the mission at the 
time of the science operations. This list has a roll-off period of 2 years after the person has left 
the mission. Following the roll-off period LISA members can be included in the LISA 
heritage list, if deemed appropriate by the LST. 

 

The above author lists will also be used for the first few high impact discovery papers (e.g., the first 
massive black hole merger). These papers will only be considered during the ERST, approved by the 
LST and accompanied with an extraordinary (full) data release. 

 

During the ERST, science interpretation papers will be published by the STPs on their specific science 
theme. These papers will contain all STP members and the LISA heritage and member list as authors. 
Papers should acknowledge ESA in the acknowledgement section. 

 

The above policy does not apply to scientific papers published after the ERST.  

 

 

 

  



Implications for FP WG/WPs
❖ Fundamental Physics working group:

- will continue to exist and play role of community engagement and pool of expertise. 
Most likely it will be a consortium working group because of management 
implications.

❖ Work package groups:

- likely to be at least one LST working group on fundamental physics. Will be a 
continuation of existing WP groups.

- role will be to support DDPC and NASA GS activity and ensure that data products 
are suitable for FP analyses.

- scope could be broader, depending on vision/requirements of FP science 
organisation. Could include production of prototype science interpretation pipelines 
to test DDPC/NASA GS output data products are suitable for FP analysis.

❖ Paper policy:

- contributions to date (e.g., WG organisation, WP contributions, white paper writing) 
will be recognised through the collaboration author list.



FP work package group
❖ How the FP work packages evolve will depend how FP science exploitation is 

organised. Various plausible options

- (some) constraints on fundamental physics are part of basic catalogues produced 
by DDPC (not currently planned). [Responsibility: LST, DDPC, NASA GS}

- FP analyses not part of catalogues, but FP work package group plans to coordinate 
analyses throughout mission duration, both for DR1 and on open data.
[Responsibility: Consortium, but expect members seconded to STP for DR1]

- coordinated FP analyses planned for DR1, within an STP, but no coordination after 
DR1. [Responsibility: LST, STP chairs]
✴ FP work package teams become an LST WG, which naturally evolves into STP. 

Or STP could in principle be formed immediately. Groups may choose to work 
together informally after DR1, but not guaranteed or expected.

- no coordination of any FP analyses. [Responsibility: community]
❖ Best approach will depend on what FP analyses are considered to be key science, what 

can be done with DR1 data and what data products/codes are needed for FP analyses 
on LISA data.



Open questions
❖ We need your input on these questions!
❖ I’ve prepared a short survey:

https://www.menti.com/aly3fjhpho9h
❖ Or go to www.menti.com and enter code 2752 7561. Or scan this QR code:

https://www.menti.com/aly3fjhpho9h
http://www.menti.com


Summary
❖ LISA Science Management plan will establish policies for publications and data 

releases. Current proposal is that there will be periodic (~yearly) releases of data 
accompanied by catalogues. First data release (only) will be accompanied by science 
papers written by science topical panels selected by open call.

❖ Structure of LISA consortium will change after adoption.

❖ Preparation for science exploitation will primarily be focussed in the DDPC/NASA 
ground segment and LISA Science Team working groups. FP work package groups 
will continue in one way or another within this structure.

❖ Consortium will continue to maintain working groups and other structures to engage 
with community and provide pool of expertise for LST WGs. FP working group will 
continue as a consortium-organised entity.

❖ Past and future in-kind contributions to the consortium will be acknowledged through 
the consortium author list, used on STP and other key science papers.

❖ Several questions about organisation are still open: need your input!



Extra slides: 

key questions from poll



Open questions

❖ What papers should be written on fundamental physics?

- Is fundamental physics a key science paper that should carry the full author list? 

- What is the threshold for writing such a paper (amount of data, number of 
events etc.)? 

- Should there be a single paper covering all constraints using DR1 data or 
multiple papers covering different types of source? 

- Should such constraints (just/also) be within “first SMBH”, “first EMRI” papers?



Open questions
❖ How should FP science exploitation activities be coordinated?

- FP constraints are part of catalogue data products throughout mission.

- a single joint FP analysis effort is coordinated by LST STP for DR1 and then by 
consortium for subsequent DRs (open data).

- the LST STP does one or more analyses on DR1, then coordination stops. Free-
for-all on open data.

❖ What organisation is best suited to achieve this?

- LST forms a FPWG that prepares tools for DR1 analysis (ad hoc after DR1).

- LST forms one or more FP STPs immediately (ad hoc after DR1).

- consortium forms a FP WP group that prepares pipelines to analyse open data. 
Members likely to be coopted to relevant STP(s).

- no coordination now or after DR1. Open call for STP prior to launch.



Open questions

❖ What data products do you think you will need to do your FP analyses?

- a catalogue constructed from a global fit including GR deviations.

- a catalogue constructed using GR waveforms.

- TDI data streams only, with no sources extracted.

- raw phase measurements.
❖ What codes for manipulating the data should the DDPC make available?

- full global fit with bespoke waveform models.

- code to generate waveforms that were used during fitting, and tools to add/
subtract sources from the data.

- only clear documentation describing what was done to generate the catalogues.


