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WP2 Outline (partners) 

Gravitational Wave Physics 

Two main themes
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Collaborating Partners

leading INFN                
UNIPI
CNRS
UNIPG
UNIRO
UNINA
hosting CALIFORNIA INSTITUTE OF TECHNOLOGY CORP

LIGO CALTECH has been invited to propose a co-chair to join as co-chair WP2 board

1) Joint GW Science 
2) 3G Detector Roadmap 



WP2 Outline (schematic)

Two main themes
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1 and 2 are detailed in the project as “Objectives”, 

they are pursued through “Work Tasks”

in some cases leading intellectual “Milestones” 

and certified by the project “deliverables”

1) Joint GW Science 
2) 3G Detector Roadmap 



WP2 Outline (objectives)

§ O2.1: Establish a network for searches of electromagnetic 
counterparts to Gravitational Waves.

§ O2.2: Reduce the localization latency for gravitational wave events 
with electromagnetic counterparts.

§ O2.3: Develop a collaboration network for third generation 
detectors.

§ O2.4: Collaborate with LIGO on digital preservation of 
gravitational wave data.                                     
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WP2 Science and data (MS2 tasks)

§ T2.1 (1-48): Optimization of localization strategy (INFN,UNINA, UNIPI, 
UNIRO)
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§ T2.4: Preparation of a Virgo digital preservation structure (CNRS,INFN).

MS2 (deliverable m24)
The multi-messenger approach requires to know with a very low latency the localization of 

a GW event, if an electromagnetic follow up is required.



WP2 Science and data (MS2 tasks)

§ T2.1 (1-48): Optimization of localization strategy (INFN,UNINA, UNIPI, UNIRO)

§ Localization is a key ingredient to find electromagnetic counterparts and open the era of multimessenger astronomy

§ Virgo will soon contribute to improve the localization (adding a 3
rd

detector to the triangulating network)
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WP2 Science and data (MS2 tasks)

§ T2.1 (1-48): Optimization of localization strategy (INFN,UNINA, UNIPI, UNIRO)

§ Having more detector will help for a smaller localization area

§ However, fast search algorithms are required

- Detection now can be fast (<~ mins)

- Building a skymap for localization still requires time (hours—~ 1 day

§ Develop and test new approaches (e.g. PCA, machine learning, GPU-based code)
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WP2 Science and data (MS2 tasks) 
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§ T2.4 (1-48): Preparation of a Virgo digital preservation structure 
(CNRS,INFN).

§ LIGO has started the LIGO Open Science Data Center (LOSC)
§ losc.ligo.org



WP2 Science and data (MS2 tasks)

July 17, 2017Carmela Luongo                          NEWS MB + SB KickOff Meeting 9

§ T2.4: Preparation of a Virgo digital preservation structure (CNRS,INFN).

§ Main data products
§ Event data relative to transient events
§ Scripts, tools, tutorials to analize them
§ Virgo is expected to join the effort with its data

l Contribute to build a Virgo Open Science Certer or, in alternative, develop 
with LIGO a joint project of GW data center 



WP2 Science and 3G (MS1 tasks)

§ T2.2 (1-48): Evolution of 2nd generation detectors (2G) towards 3 G: HW 
design and options. 

o Virgo community started earlier, producing a preliminary ET conceptual design 
in 2011 delivered in the ET FP7 grant 211743.

o The exchange activity was significantly depleted during design-construction-
integration-commissioning phases of AdV

o FP7 supported this engagement, exploiting the excellent opportunity of 
KAGRA, development as a bridge towards 3G, with ELiTES 295153 and with 
GRAWIToN, that brought fresh ESR as PhD into the field of 3G research. 
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The role of WP2 VS WP3: a glance to the past 
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https://tds.ego-gw.it/ql/?i-ET

- 11 reports in 2 years. 
- Experimental reports are mainly referred to the ELiTES activity.
- The activity is not so properly represented. Many are missing and disseminated elsewhere 

è AdV opeation works preveal. 
è ELiTES has to sustain the effort towards cryogenics and 3° generation detectors

Searching the word “cryogenic” in the archives organized around the two main room-temperature 
Experiments LIGO and Virgo over two years during 2G settling

ET-0000A-17, Majorana Dec 2-3, 2015, Tokyo Institute of Technology

WP2 Science and 3G (a glance backwards, the example of cryogenics)



https://dcc.ligo.org/dcc

- 30 reports in 2 years ! Most of of them related to actual experimental activity and modeling
- Most of them targeted as R&D and test-mass  Suspensions
LSC engagement in this context seems stronger  è we must pursue what started in with success 

WP2 Science and 3G (a glance backwards, the example of cryogenics)

ET-0000A-17, Majorana Dec 2-3, 2015, Tokyo Institute of Technology



WP2 Outline (WP2-MS1 tasks): 
towards 3G, very different scenarios
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Motivation of a further task T2.3



WP2 Outline (WP2 tasks)
§ T2.3 (1-48): Future networks (including 3G)
o Due to structural reasons the roadmap towards 3G was initiated through quite different path.

o In LIGO it is significantly based also upon the researchers directly involved in 2G operation

o After GW observation LIGO is promoting a common effort

o Serious issues urge to be discussed collaboratively :                                                     
àfeasibility of common design                                                                                      
àaccounting differt frameworks as India, Australia and, remrakably, Japan

o Unifying the Science case seems to be the only viable case

o A corollarium of this task is the study of a Science using hybrid case (2G+3G) 
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MS1 (deliverable m36)
Roadmap for Third Generation Gravitational Wave  Detectors.



WP2 Conclusions
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o Under the pressure of recent GW detection and expected nework detection, a primary 
engagement is foreseen in source localization codes, aimed to multimessenger physics.  

è NEWS will contribute supporting the exchanges. Starts from the present network and 
multimessenger framework, it will be the base for future 3G networks.

o Activity aimed to EinsteinTelescope was pursued outside the “AdV horizon“, by dedicated 
research units, mainly in NL and UK (E.g. U. Nikhef, Birmingham, U. Glasgow). Within AdV
builders the activity was tiny. The concept of a completely new 3G detector  

o On the contrary LIGO activity was strongly supported by the researchers dealing with 2G 
design and operation. 

è NEWS has to contribute to the scientific debate, providing relevant studies concerning 3G 
engagement in Europe and addressing a roadmap which involves also Japan in the process.


