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COSMIC EXPLORER

"CEHS arXiv:2109.0988X

n . . _ COSMIC
@ Cosmic Exploreris the US concept tfor a next E@QRER

»

gen gravitational-wave observatory

40 km and 20 km L-shaped surface observatories
roughly 10x sensitivity of today’s observatories

Will operate as part of a global network together ‘ ,
with Einstein Telescope, LISA, and others | AlHorizon Sttidy for %

CE is as envisioned an NSF-funded Project ' C0$m|c ExplOI‘eI"

/ proposals submitted to start work on Science}Observatories, and Community
aspects of CE conceptual design -

NSF MPSAC (Mathematical and Physical
Sciences Advisory Committee) sub-committee is

charged to report on the path forward for next-
gen GW observatory in the US. Outputs

expected this year.



https://arxiv.org/abs/2109.09882

Number of XG Observatories Network Name Detectors in the network

None HLI LHO, LLO, LIO
1 XG CE40LI CE A 40 km, LLO, LIO
CE20LI CE A 20 km, LLO, LIO
CE4020I CE A 40 km, CE B 20 km, LIO
2 XG CE4OLET CE A 40 km, LLO, ET
CE20LET CE A 20 km, LLO, ET
3 XG CE4020ET CE A 40 km, CE B 20 km, ET

Many thanks to Ish Gupta, Penn
State, for all the evaluations
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DETECTION EFFICIENCY AND RATE
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LOUD EVENTS

Cosmic Rate
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SKY LOCALIZATION

Metric Qoo (deg)”

Quality < 100 < 10 <1 <0.1 < 0.01
HLI 1.2705 x 10°  3.2757 x10* 5.07:%% x 10° 0

HLET 2.87571 x10*  1.2718 x10° 24757 x 101 0.0720 x 10°

CE40LI 3.475° x 10 9.871%7 x 10 1.87)% x 10 0

CE20LI 25790 x 10" 8.77:%” x10°  1.7732 x 10° 0

CE4020I | 1.17.5 %x,10° 4.0757 x 10° 9.771°:" x 10"  0.0750 x 10°
CE40LET | 24739 x 10> 9.47:%* x10° 25758 x10°  1.0720 x 10°
CE20LET | 1.5722 x 10° 6.2792 x 10> 1.617% x10* 1.0792 x 10°

CE4020ET| 3.675% x 10° 2.8%23 x 10* 7.511L4x10* 1.3729 x 10
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DISTANCE ERRORS

Metric AD;. /Dy

Quality < 0.1 < 0.01
HLI 2.6752 x 10° 0
HLET 2.6700 x 10°  1.0779 x 10°
CE40LI 41755 x10°  0.0757 x 10°
CE20LI 2.775% x 107 0

CE40201 | 1.0T5g x 100 4.074" x 107
CE40LET | 8.87:3° x 103  2.0792 x 10°
CE20LET | 6.379% x 10®  2.0%%Y x 10°
CE4020ET 2.5t§;'§ x 10*  1.27%22 x 10°




EARLY WARNING

EW Time TEw = 00 s

Qgo (deg?) < 100 <10 <1
HLI 0.075 5 x 10° 0 0
HLET 1.3721 x 102 1.071%° x 10° 0
CE40LI  7.073%°% x 10° 0 0
CE20LI  5.07;%° x 10° 0 0
CE40201  3.7752 x 10> 15773 x 10 0

CE40LET 3.4752 x10° 1.273 9 x10* 2.0750 x 10°
CE20LET 2.01t32x10® 4.9%97 x 10" 1.0792 x 10°
CE4020ET 6.3792 x 10> 2.772°% x 10> 5.07:%3° x 10°




EARLY WARNING

EW Time Tew = 300 s

Qgo (deg?) < 100 <10 <1
HLI 0 0 0
HLET 4.2772 % 100 0.012Y x 10° 0
CE40LI 0 0 0
CE20LI 0 0 0
CE40201 6.2j§;§0 x 100 2.0799 x 10° 0

CE40LET 1.010%% x 10® 2.2753.0 x 10*
CE20LET 4.771% x 10° 7.072%° x 10°
CE4020ET 1.8%7%° x 10 5.279:3 x 10*

0.0750 x 10°
0

0.0720 x 10°




SYNERGISTIC AREAS

Discovery of
New Sources
and Phenomena
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