
Gravitational Waves Detections: Masses in the Stellar Graveyard
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"Sounds" from space

Global Gravitational Waves Detector Network

Credit: ©Johan Jarnestad

Strong gravitational waves can be
produced by catastrophic events,
such as colliding black holes and
neutron stars, pulsars, supernovae,
or gravitational radiation left over
from the Big Bang.

Gravitational waves are ripples in
spacetime, traveling at the speed of
light. They will disturb the spacetime
thus any object in the path will get
squeezed and stretched as the waves
pass by.
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ROTATING STARS (PULSARS)
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SUPERNOVA EXPLOSIONS
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COALESCING COMPACT BINARIES
A long time ago in a galaxy far,
far away ...

Current and future ground based
observatories such as LIGO, Virgo,
and Einstein Telescope can detect
longer wave-lengths than the
detectors’ lengths (a few kilometres),
corresponding to periods of a few
hundredths to a few thousandths of a
second.

Ground Based Detector
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Space Detector

LISA, a trio of probes scheduled to
launch in 2034, will have virtual
arms millions of kilometres long,
making it sensitive to waves with
periods of a few seconds up to
several hours. This will allow us to
detect gravitational waves from
supermassive black holes.

Gravitational waves from distant
galaxies perturb the distance
between Earth and stars in the Milky
Way. The goal is to detect waves of
periods lasting years by examining
delays in the radio signals from
spinning neutron stars known as
pulsars.

320 nanoHz - 1 nanoHz
Pulsar Timing Array Microwave Background

10⁻¹³ Hz - 10⁻¹⁶ Hz

The Universe’s oldest measurable
radiation could carry evidence of
gravitational waves from the Big
Bang. Those waves would not be
detectable directly. However, their
stretch across a significant fraction of
the observable Universe could be
detectable.
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