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The information about the EOS Is encoded in the
gravitational-wave phase evolution

Paw (t) = OpN(E; M) [1+ 1pN(E;n) + - - + 3.5pN(¢; 1) + SpN(t; EOS)]

(m1m2)3/5 n = (mlmZ)
(M1 + ma)?

Peters and Mathews Phys. Rev. 131, 435 (1963),
Blanchet Liv. Rev. Rel. 17, 2 (2014)



Tidal effects enter the post-Newtonian gravitational-wave phase as

s —5
Eii m° 3 Rc?

16 (12g + 1)A1 + (12 + q)g*As

A =
13 (1+q)°

q=mo/m; <1

Flanagan and Hinderer PRD 77 021502 (2008)
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GW170817 GW170817

DECam observation DECam observation
(0.5—-1.5 days post merger) (>14 days post merger)

Soares-Santos, ..., DAB, et al. Apd 848 L16 (2017)



Posterior + Miotal = Mthresh Previous studies

Capano, Tews, Brown, De, Margalit, Kumar, DAB, Krishnan, Reddy, Nature Astron. 4, 625 (2020)
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number of events Finstad, White, DAB, ApJ 955 45 (2023)



years at O4 sensitivity
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Redshift z
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Redshift z
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Neutron Stars

Detect the majority of neutron star mergers in the universe!

All-sky coverage for GRBs in the Cosmic Explorer era will
maximize the science output




Redshift z
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Supernovae in Cosmic Explorer
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Where is Cosmic Explorer today?



Horizon Community Facility
Study Operations

Design

CDR gjte PDR FDR
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Cosmic Explorer Horizon Study

Summarizes the roadmap for US third-generation detectors

* https://dcc.cosmicexplorer.org/CE-P2100003/public
* For the next few years, we (including you!) will be

* Deepening our understanding of the next-generation science case,

* Developing instrument science to pave the wave for new detectors

* Creating theoretical frameworks and data analysis algorithms for CE science
e Join the consortium!

e https://cosmicexplorer.org/consortium.html



https://cosmicexplorer.org/consortium.html

Cosmic Explorer NSF White Paper

Responds to the NSF MPS Advisory Committee request

o arXiv:2306.13745
 Updates Horizon Study
* |ncorporates new community input from consortium science letters

» https://dcc.cosmicexplorer.org/cqi-bin/private/DocDB/DisplayMeeting?
conferenceid=1053

 Begins detailed comparison of possible detector configurations


https://dcc.cosmicexplorer.org/cgi-bin/private/DocDB/DisplayMeeting?conferenceid=1053
https://dcc.cosmicexplorer.org/cgi-bin/private/DocDB/DisplayMeeting?conferenceid=1053

Bl CE40+CE20+1A* (4020A) CE40+2A% (40LA) 3A% (HLA)

2.1 Detect 500 BNS mergers at z > 5
BHs and NSs

Throughout Detect 500 BBH mergers at z > 10 (Am1/m1 < 20%)
Cosmic Time

Locate 100 BNS mergers within AQ < 1deg?
32.2
Multi-messenger Constrain Nuclear Equation of State (NS radius < 10 m)
Astrophysics
and Dynamics Map 500 GRBs to progenitors (z > 2 ; AQ < 100 deg?)
of Dense Matter

Detect 10 BNS mergers 300 s before merger (AQ < 10deg?)

32.3 Detect BNS with post-merger SNR > 5
New Probes

of Extreme Detect 25 millisecond pulsars
Astrophysics

32.4 Measure Hg to within 0.2%
Fundamental

Physics and Detect 10 BBH mergers with SNR > 1000
Cosmology

Detect Stochastic Background for Q2w < 5 X 1012
Early Universe

Time [Years] 1 10 20
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