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The reach of the Cosmic Explorer 40 km observatory for compact binary mergers as a function of total
binary mass and redshift at various signal-to-noise ratio (SNR) thresholds. Cosmic Explorer will push the cosmic
horizon to the boundary of the population of binary neutron stars (gold), neutron star – black holes (NSBH) (red)
and binary black hole mergers (white) (§1.1). The order of magnitude improvement in sensitivity enables observation
of new populations, including mergers from Population III black holes (cyan), and speculative primordial black holes
(magenta) [2–5]. A sample of observed short gamma-ray burst (GRB) redshifts [6] is shown (yellow, with masses
drawn from the BNS population). SNR 100 signals (below yellow curve) will enable precision astrophysics (§§ 1.2
and 1.4). GW170817, GW150914, and GW190521 (stars) are highlighted along with the population of observed
compact-object binaries (small triangles) [7, 8]. The facility limit (green, see §2) is shown with limiting noise sources;
upgrades beyond the initial concept may approach this limit. A comparison to A , A+, and O3 is shown at the bottom.
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