LISA Analysis Community Support

1 Justification

1.1 What is LISA?

1.2 Characteristics of LISA data analysis

1.3 The emerging LISA data analysis community

1.4 Goal: To provide support for and fertilize the continued development of this community

2 MLDA Use Cases

2.1 Generic Source Modele

2.1.1 A theorist with a model for the source gravitational wave output in source coordinates.

2.1.1.1 Wants to be able to deposit their results in the MLDA

2.1.1.2 May need help converting their output to the standard file format

2.1.1.3 will need a location to send their files and accompanying information

2.1.1.4 May want to convert to solar-system coordinates

2.1.2 Provisions

2.1.2.1 The MLDA will store this model output in its repository.

2.1.2.2 Associated documentation should describe the model

2.1.2.3 This model may be placed in one of more sub-categories of the archive.

2.2 LISA-focused Source Modeler

2.2.1 A theorist with a model for the source gravitational wave output in solar-system coordinates.

2.2.1.1 Wants to be able to deposit their results in the MLDA

2.2.1.2 May need help converting their output to the standard file format

2.2.1.3 will need a location to send their files and accompanying information

2.2.2 Provisions

2.2.2.1 The MLDA will store this model output in its repository.

2.2.2.2 Associated documentation should describe the model

2.2.2.3 This model may be placed in one of more sub-categories of the archive.

2.3 Primary instrument modeler

2.3.1 An instrument expert who maintains their own LISA simulator code

2.3.1.1 wants to make this code available to the community.

2.3.1.2 will need a location to send their files and accompanying information

2.3.2 Provisions

2.3.2.1 The MLDA will store the code and accompanying information and make them available to the community.

2.3.2.2 The MLDA will ensure that the code has a version number and a list of changes from earlier versions.

2.3.2.3 The MLDA will categorize all simulator codes in its holdings and provide guidance for users wanting to know which to use.

2.4 Secondary instrument modeler

2.4.1 An instrument expert who wants to make a contribution to a LISA simulator maintained by the MLDA.

2.4.1.1 wants to add/replace a module in the simulator

2.4.1.2 will need a way to supply the new module and accompanying documentation.

2.4.2 Provisions

2.4.2.1 The MLDA may act as the maintainer for one or more LISA simulators.

2.4.2.2 In this case the MLDA will keep track of versions and documentation.

2.4.2.3 Proposed changes will be included in consultation with an editorial board.

2.5 Data Analyst

2.5.1 An expert data analyst has developed a new technique she wants to test.

2.5.1.1 needs to download test datasets

2.5.2 Provisions

2.5.2.1 The MLDA will maintain a database of standard problem datasets.

2.5.2.2 ...along with information on any previous attempts to solve them (made public by data analysts).

2.6 Astronomer

2.6.1 An astronomer who wants to work out whether a particular type of source will be detectable by LISA.

2.6.1.1 needs to download appropriate mock data

2.6.1.2 needs advice on data analysis techniques

2.6.2 Provisions

2.6.2.1 The MLDA will provide a mechanism to generate data due to a population of astronomical sources and background.

2.6.2.2 The MLDA will also maintain a document on available data analysis techniques with references and appropriate URLs.

2.7 LISA designer

2.7.1  LISA team member wants to investigate worst case scenarios or trade-offs

2.7.1.1 wants to modify a LISA simulator to reflect some change in the basic configuration.

2.7.1.2 wants to create mock data using this modified simulator

2.7.1.3 wants to determine how this mock data differs from standard mock data

2.7.2 Provisions?

3 Types of Data and Materials

3.1 Gravitational Wave Source Database

3.1.1 Contributed theoretical GW time series and accompanying documentation.

3.1.2 Classified by coordinate system (theoretical vs solar system barycentric)

3.1.3 Classified by source type.

3.1.4 May be input to LISA simulators

3.2 LISA Simulations Database

3.2.1 Contributed LISA simulation time series and accompanying documentation

3.2.2 Classified by source type

3.2.3 Standard Mock Data Challenge Sets

3.2.3.1 Reference data sets for analysis benchmarking

3.2.3.2 May begin as blind challenges

3.2.3.3 May include contributed algorithmic performance info

3.2.4 May be output of LISA Simulators

3.2.5 May be derived from entries in Gravitational Wave Source Database, or GW time series generator tools.

3.3 LISA Simulators

3.3.1 Simulator packages to be downloaded

3.3.2 Version controlled

3.3.3 Do we have a maintenance/development role?

3.4 GW time series generators

3.4.1 Packages to generate GW time series from different types of sources

3.4.2 - chirping compact objects

3.4.3 - non-chirping compact objects

3.4.4 Do we have a maintenance/development role?

3.5 LISA simulation web service

3.5.1 Web tool to provide simulated data including background

3.5.2 User can specify a combination of sources

3.6 Standard documentation (and libraries ?)

3.6.1 File format standards

3.6.2 Software standards

3.6.3 Software libraries (APIs)  

3.7 Community analysis tools

3.7.1 Contributed tools for implementing LISA data anlaysis algorithms

3.7.2 Version controlled

3.7.3 documentation

3.7.4 interoperability/portability...?

3.7.5 Do we have a maintenance/development role?

4 Timeline

4.1 present

4.1.1 Website

4.1.2 Community contributions

4.1.3 Source  data

4.1.4 Simulator Data

4.1.5 Steering committee

4.1.6 Local experts and resources

4.2 near future

4.2.1 Agree standard file formats for source and simulator data

4.2.2 Define some mock data challenge test sets

4.2.3 Set up simulator web pages

4.2.3.1 Qualifications

4.2.3.2 Utility

4.2.4 Improved community response

4.2.4.1 More input

4.2.4.2 Community use of archived datasets

4.2.5 Improved contribution process 

4.2.5.1 Easier and faster to get contributed datasets up on website

4.3 medium future (by Aspen workshop)

4.3.1 Set up basic archive structure 

4.3.1.1 piggyback on HEASARC infrastructure

4.3.2 prototype Web browse interface

4.3.3 organize data/classification

4.4 longer term

5 Standards roles

5.1 Clearinghouse of existing standards

5.1.1 Web links to standard documentation at other sites

5.2 Facilitating creation of new standards

5.2.1 identifying needs

5.2.2 promoting consistency

5.2.3 organize community process

5.3 Responsibility for new standards

5.3.1 Internal data/software standards

6 Software Roles

6.1 Externally maintained software

6.1.1 Provide access

6.1.2 Possibly contribute toward compatibility

6.2 Software where we lead community development

6.2.1 Need basic development protocols/standards

6.2.2 Editorial process/configuration control

6.2.3 Portability Information 

6.2.4 Test suites

6.3 Software where we take full responsibility

6.3.1 Provide access, documentation, help desk

6.3.2 Portability commitments

6.3.3 Interface commitments

6.3.4 Test suites







