Gravitational Waves



Documentazione recente

* Documentazione in via di upload:
* Workshop internazionale su futuro GW, Firenze, 2-3 Febbraio
2016
* Talks suggeriti:
* B. Sathyaprakash, 3G science
* M. Razzano, Multi-messenger in 3G scenario

* Collezione di slides scelte da tale workshop

* Premessa: il modello evolutivo dei detectors terrestri e il
seguente:

Raggiungimento della sensibilita di disegno dei detectors
«Advanced» entro il 2020-2021 con alcune possibili migliorie (A+)

Evoluzione intermedia in discussione (Voyager in USA) (fattore 2-3
in sensibilita)
Terza generazione entro il 2030 (ET) (fattore 10 in sensibilita)


http://events.ego-gw.it/indico/conferenceDisplay.py?confId=34
http://events.ego-gw.it/indico/materialDisplay.py?contribId=4&sessionId=4&materialId=slides&confId=34
http://events.ego-gw.it/indico/materialDisplay.py?contribId=7&sessionId=4&materialId=slides&confId=34

Quale astrofisica entro il 20307

Astrophysics by 2030

we would have measured the rate, confirmed the
existence of BBH/NSBH, confirmed GRB progenitors,
but probably not much else

astrophysical modelling would require a large
sample of events: different spins, mass ratios

it is unlikely that advanced or A+ detectors would
detect supernovae or magnetars

NS ellipticities could be really low < 10-%: might need
to go beyond A+




Quale astrofisica entro il 20307

Fundamental physics by 2030

equation of state of neutron stars would require 20-30
events (or one within 50 Mpc) - possible within advanced
detector era or BB

ET would constrain the radius to within 500 m

dark energy equation of state - would require thousands
of BNS or even 10° sources, will only be possible with ET

testing gravity would require 100’s or even 1000’s of
events, again in the ET

black hole no-hair theorem requires 10’s of sources in ET




Quale astrofisica entro il 20307

Cosmology and Cosmography

Advanced LIGO and Virgo and LIGO-Blue would
observe black holes when the universe was about
3-8 billion years old

ET will take a census of black holes when the Universe

was a mere 650 million years old




3G SCIENCE CASE

% extremes of physics
% structure and dynamics of neutron stars
% physics of extreme gravity
* black holes through cosmic history
+ formation, evolution and growth of black holes and
their properties

% explosive phenomena

¢ gamma ray bursts, gravitational collapse and
supernovae, flaring and bursting neutron stars




Even more in future: eLISA science (2034 -)

« Open 0.1 — 100 mHz window
. Main Topics

« Astrophysics of black holes and galaxy formation
Merging massive black holes in galaxies at all distances
Massive BHs swallowing matter
known binary compact stars and stellar remnants
known populations of more distant binaries
probably other sources
possibly relics of the extremely early Big Bang
Test gravity in strong regime

What are the common topics
For 3G and eLISA?




GW & Multimessenger

* Qual e il potenziale della fisica «multi-messenger»
con le onde gravitazionali?
* NS-NS & NS-BH mergers: sGRB

* Risoluzione enigma GRB, Cosmologia, equazione di stato della
dark energy

* SNe: IGRB, Neutrino emission

* Nuclear processes in SNe, Shock revival processes
* |solated NS: Continuous waves, telescopes

* EOS NS

 SMBH (in eLISA) & EM emission:
* AGN, physics of accretion disks and jets



