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ALL-SKY SEARCH FOR LONG-DURATION
GRAVITATIONAL WAVE TRANSIENTS IN THE
SECOND ADVANCED LIGO OBSERVING RUN

In addition to binary-black-hole mergers like GW150914 and GW170814, and binary-neutron-
star mergers like GW170817, LIGO may detect other sources of GWs such as supernovae, pulsars,
or even the stochastic gravitational-wave background from the Big Bang. In the next few years, a
larger world-wide network of GW detectors will join LIGO and Virgo in their search for a wide-range
of yet undetected astrophysical phenomena offering strong potential for new science. One
interesting class of signals is intermediate-duration gravitational waves whose gravitational-wave
energy is spread over a long period of time. These could arise from objects like compact binary
coalescences with eccentricity, matter asymmetrically falling into a newborn neutron star, and
slight deformations on magnetar surfaces, all of which can generate gravitational wave signals
lasting for a few seconds up to several minutes. Although these are exciting sources, the models for
many of these objects are uncertain, and searches must comb through long segments of data. Here
we present a search that uses a variety of techniques designed to be sensitive to signals using
minimal assumptions and is therefore capable of detecting astrophysical signals of this type.

THE ANALYSIS AND THE RESULTS
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suppressed because the search targets used in the search, showing a mix of chirp-up (FA, ECBC) and chirp-
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decreasing ad-hoc waveform (LINE). The harmonics of ECBC are also
visible. The set of waveforms chosen for this analysis fully covers the
search frequency band of 24-2000 Hz.
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We report the pipeline's sensitivities on both astrophysical and "ad-hoc" models. None of the pipelines
found a significant excess of events coincident in both Hanford and Livingston simultaneously. The loudest
events in the 118 days of coincident detector data are consistent with being noise. Given the absence of a
detection, we derive upper limits on the strain amplitude of intermediate-duration gravitational-wave

transients, and we also set limits on the rates of these objects occurring in the Universe.
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Figure 2: Upper limits on gravitational-wave strain versus frequency for sources detected with 50%

efficiency and a false alarm rate of 1 event in 50

years. The lowest value among all 4 pipelines used is

represented in the plots. The average power spectral density curves for both Hanford and Livingston are

also shown.

GLOSSARY

Neutron star: Collapsed core of a dead star; they are typically
around 1.4 times the mass of our Sun but only about 20 km
across, making them incredibly dense.

Magnetar: A type of neutron star with an extremely powerful
magnetic field.

Transient: Astronomical phenomenon of short timescales; in
constrast to astrophysical events lasting from thousands to
billions of years.

Ad-hoc models: Non-physical waveforms used solely to
characterise pipeline capabilities and sensitivity.

Compact Binary Coalescenses: The merger of two dense,
compact objects like neutron stars and black holes orbiting
around each other.

Eccentricity: A parameter that defines the amount an orbit
deviates from a perfect circle

READ MORE:
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» science summary for the previous
(2017) version of the search
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