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Program Information Session
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Agenda

* LISA Project Update — I. Thorpe
* LPS Introduction — T. Hams
* Science Gaps Process — F. Civano / B. Humensky

*Q&A
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e Space-based gravitational
wave observatory of mHz
gravitational waves

e Sun-sized constellation of
three drag-free spacecraft
exchanging laser beams for
distance measurement

* Tens of thousands of
astrophysical signals of
astonishing variety

What is LISA

THE SPECTRUM OF GRAVITATIONAL WAVES

" Space-based observatory X

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

comprehensive overview of science, technology, etc.


https://www.cosmos.esa.int/web/lisa/lisa-redbook
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* Integration * Lasers « Optical Bench
* Operations * Charge Management * Phasemeter
* Public Archive Devices * Photoreceivers
* Science Ground Segment * Diagnostics
* Analysis pipelines R
* Public Archive * Science Ground Segment
* Guest Investigator * Analysis pipelines

Program * Science Expertise



* ESA (mission lead)

* 6yr formulation study completed in 2023

* Mission “Adopted” into ESA flight program in
Jan. 2024

* Currently evaluating proposals for spacecraft
prime contractor

* Launch target: 2035

* NASA

e Study completed mid-2024
* Project Office established Aug. 15t

* Currently developing detailed
implementation plan

* First milestone review (KDP-B) planned for
Spring 2025 Prototype LISA telescope at NASA/GSFC




LISA Preparatory
Science Program



What is LPS?

* Element of NASA ROSES *Perform high-fidelity simulations of the expected waveforms for LISA
Program sources and assessing their impact on LISA's science return;

* Funds basic res_earCh to *Develop data analysis and statistical techniques useful for the
enhance the science return of extraction of scientific measurements from LISA data (e.g., parameter
LISA estimators, etc.);

* Prior awards in 2018; 2021; *Refine and expand on LISA's capabilities to conduct specific
and 2023 astrophysical investigations and evaluate LISA’s potential contributions

e LPS Program Page in the context of the broader astrophysical landscape;
y Appr0X|mate awards *Conduct astrophysics investigations that demonstrably prepare for
e 2-3 year duration the analysis and interpretation of the LISA data
* $1.5M total
* 6-8 awards per cycle



https://lisa.nasa.gov/LPSprogram.html

What is new?

Encourage proposals to connect to science gaps (see next talk)

Clarify eligibility for individuals receiving project funding
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* Mandatory Nol: Jan 17th 2025
y * 4 ROSES-24 Amendment 46: Several Changes to D.15 LISA Preparatory Science
. h 2 th 2025

[ J P ro 0 S a I S IVI a rc O 0 D.15 LISA Preparatory Science (LPS) supports U.S. investi to conduct activities that contribute to furthering the eventual science yield of LISA. It s not intended as a vehicle for funding specific U.S,
. Vi contributions to the LISA instrument or science ground segment, or to develop concepts for other missions outside of LISA. Proposals to the LPS program may request support to:

Perform high-fidelity simulations of the expected waveforms for LISA sources and assessing their impact on LISA's science return;
Develop data analysis and statistical techniques useful for the extraction of scientific measurements from LISA data (e.g., parameter estimators, etc.);

Refine and expand on LISA's capabiliies o conduct specific astrophysical investigations and evaluate LISA's potential contributions in the context of the broader astrophysical landscape;
Conduct igations that prepare for the analysis and interpretation of the LISA data,

ROSES-2024 Amendment 46 announces several changes to D.15 LPS: Afinal science gaps list will be posted under other documents on the NSPIRES page for this program element no later than
November 30th, 2024. Alignment with these science gaps will be considered in the LPS evaluation (see Sections 1.1 and 3); proposals will be evaluated using dual-anonymous peer review, see Section
2.8; and numerous other clarifications to the text. New textis in bold and deleted text is struck through. The due dates remain unchanged: Mandatory NOIs are due January 17, 2025, and proposals are
due March 20, 2025.

On or about September 12, 2024, this Amendment to the NASA Research Announcement "Research Opportunities in Space and Earth Sciences (ROSES) 2024" (NNH24ZDA001N) will be posted on the
NASA research opportunity homepage at nasaprs.com/ROSES2024 and will appear on SARA's ROSES blog at: nasa 4

Questions concerning D.15 LPS may be directed to Thomas Hams at thomas.hams-1@nasa.gov.

You are receiving this email hecause you have subscribed, through NSPIRES, to the NASA Science Mission Directorate mailing list.
If you wish 1o unsubscribe from this mailing list, access your NSPIRES accoun, click on A Management, then click the link
Ifyou need assistance, please contact the NSPIRES Help Desk at NSPIRES- Help@nasaprs.com or call 202-479-9376,

See ROSES-24 amendment 46, September 12, 2024.




LISA Science Gaps Process



What are Science Gaps?

Research areas where additional work is needed to close
the gap between the current state of the art and the
desired knowledge /understanding.

Precursor Science
Preparatory Science
Follow-up Science



Science Gaps Definition

* Precursor science: Investigations that provide information needed to quantify a
future strategic mission’s ability to meet its goals relevant to PhysCOS science, and to
assess mission design options. For example, this includes Habitable Worlds Observatory,
and other potential future mission concepts (X-ray and FIR).

* Preparatory science: Investigations that enhance the PhysCOS science return and helps
plan operations for an upcoming strategic mission that has been designed, for example
Roman, LISA, and COSI.

* Follow-up science: Investigations that enhance the PhysCOS science return of any currently
operating mission. This includes major theoretical modeling efforts, laboratory astrophysics,
major changes in observing strategy, and observations with other telescopes (ground-based
or in space). For example, open questions that can be addressed by HST, Chandra, Fermi, or

other missions.




Science Gaps examples

* Precursors:

* Modeling Exoplanet Atmospheres is essential for inferring the properties of exoplanet
atmospheres from observations which informs for example the spectral resolution,
wavelength coverage for HWO instrumentation.

* High-fidelity models and simulations for formation of first black holes and their
growth to predict numbers, luminosity, and masses at z >7 are needed as actual
detections are sparse. High-z SMBH are the primary driver for the sensitivity
requirement, angular resolution of a future X-ray telescope.

* Preparatory:

* Modeling of the polarization of the X-ray emission and gamma-ray emission of stellar
mass BHs, SMIBHs, magnetars, and pulsars is still rudimentary, hampering the
interpretation of the data from the IXPE mission. A leap in the models are needed to
interpret data and harvest the potential from COSI.

* Follow-up: all your science proposals!
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How do | submit
. Physics of the Cosmos Program Analysis Group
a science gap? (PhysPAG)

Science Gaps List

The Physics of the Cosmos (PhysCOS) program is asking the PhysCOS community to think about science

p CO S . gSfc N n a S a " gov gaps, research areas where additional work is needed, that are relevant to future great observatories as

well as general science gaps that are not considered strategic at this time.

Science Gaps can be divided into several categories:

Follow-up science: Enhances the science return of a mission already flying.

Preparatory science: Enhances the science return & helps plan operations for an upcoming mission that

is already designed.

Precursor science: Provides information needed to quantify a future mission’s ability to meet its science
goals and to assess mission design options.

Non-strategic: Open science questions not connected to a currently planned/future mission.

This is the first effort for the PhysCOS community to put together this list that will be eventually published,
maintained, and updated on this website in the years to come.

We are soliciting contributions from the Physics of the Cosmos com; nce gaps in any of the

above categories. Gaps can be submitted via this Google Form.

You are welcome to submit more than one gap, but please submit one gap per form. It is not necessary to

9/27/24 complete every fiajgdn the Foem< i oy 14



What are we asking?

* Title of the gap
* Brief description of the gap

* What is the “Capability Needed”, i.e. the data sets, modeling, or analysis products that
would significantly benefit LISA

e What is the “Capability Today”? Important: the difference between the "Capability
Today" and the “Capability Needed” defines the science gap

* What are the “Mitigations in Progress”, the efforts going on now that are likely to make
progress in closing the gap?

e Gaps submission deadline: October 20th, 2024
 Science gaps list posted on NSPIRES: no later than Nov 30th, 2024
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