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Table 1: Summary of a plausible observing schedule, expected sensitivities, and source localization
with the advanced LIGO and Virgo detectors, which will be strongly dependent on the detectors’
commissioning progress. The burst ranges assume standard-candle emission of 1072 M c? in GWs

at 150 Hz and scale as Eéﬁ, The burst and binary neutron star (BNS) ranges and the BNS
localizations reflect the uncertainty i the detector noise spectra shown m Figure 1. Differences
in the shape of the detector noise curves and also relative sensitivities between detectors have an
effect on the localization areas. The BNS detection numbers also account for the uncertainty in
the BNS source rate density [1], and are computed assuming a false alarm rate of 10~ 2yr—!. Burst
localizations are expected to be broadly similar to those for BNS systems, but will vary depending
on the signal bandwidth. Localization and detection numbers assume an 80% duty cycle for each
instrument.

Estimated | Eaw =107 Mge” Number % BNS Localized
Run Burst Range (Mpc) | BNS Range (Mpe) of BNS within
Epoch Duration | LIGO Virgo LIGO Virgo | Detections | 5deg? | 20deg?
2015 3 months | 4060 — 4080 — 0.0004 -3 —

20162017 6 months | 6075 2040 80-120 | 20-60 | 0.006-20 5-12

2017-2018 9 months | 75-90 40-50 120-170 | 60-85 | 0.04—-100 10-12

2019+ (per year) 105 4080 200 65-130 | 0.2-200 8—28
2022+ (India) | (per year) 105 80 200 130 0.4 —400 48




Table 1: Summary of a plausible ohserving schedule, expected sensitivities, and source localization
with the advanced LIGO and Virego detectors, which will be strongly dependent on the detectors’
commissioning progress. The burst ranges assume standard-candle emission of 10-2 M_c? in GWs

at 150 Hz and scale as E'm.,f The binary neutron star (BNS) localizations is characterised by the
size of the 90% credible region (CR) and the searched area. For 2015 and 2016-2017, these have
been calculated from parameter estimation studies [2, [5]. The CRs for subsequent periods are
estimated from timing triangulation (highlighted by italies), which is known to provide estimates
on average a factor of ~ 4 too large [4] (2] for a three-detector network. Both ranges as well as the
BNS timing-triangulation localizations reflect the uncertainty in the detector noise spectra shown in
Figure 1. Differences in the shape of the detector noise curves and also relative sensitivities between
detectors have an effect on the localization areas. The BNS detection numbers also account for
the uncertainty in the BNS source rate density [I]. BNS detection numbers and sky localization
estimates are computed assuming an SNR greater than 12. Burst localizations are expected to be
broadly similar to those derived from timing triangulation, but will vary depending on
bandwidth; the median burst searched area (with a FAR of ~ 1 j,r—lj may be a factor
larger than the values quoted for BNS signals [3]. Localization and detection numbers

80% duty cvele for each instrument.

Epoch 2015 200162017 20172018 20194+ 2022+ (India)

Estimated run duration 3 months 6 months 9 months (per year) (per vear)

LIGO 40— 60 G075 i) 105 105

Virgo 2040 40 40 - 80 80

LIGO all B0 -—120 120 200 200

BNS range/Mpe Virgo 20 60 60 3 65130 130
BNS detections - Foan 0.04 0.2 - 200 0.4-400

5 deg” i 3-8 17

20 deg? 8- 28 48
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We present a possible observing scenario for the Advanced LIGO and Advanced Virgo gravitational wave
detectors over the next decade, with the intention of providing information to the astronomy community to
facilitate planning for multi-messenger astronomy with gravitational waves. We determine the expected
sensitivity of the network to transient gravitational-wave signals, and study the capability of the network to
determine the sky location of the source. For concreteness, we focus primarily on gravitational-wave signals from
the inspiral of binary neutron star (BNS) systems, as the source considered likely to be the most common for
detection and also promising for multimessenger astronomy. We find that confident detections will likely require
at least 2 detectors operating with BNS sensitive ranges of at least 100 Mpc, while ranges approaching 200 Mpc
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