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MÜNCHEN/GARCHING

Garchinger Maier-Leibnitz-Kolloquium

Donnerstag, 12.05.2022, 1615 Uhr
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What gravitational waves can teach us about the Big Bang

Though gravitational waves (GWs) were predicted by Albert Einstein in 1916, their detection
only happened in 2015, a hundred years later, by the LIGO/VIRGO collaboration. LIGO and
VIRGO Earth-based interferometers detected black holes and neutron star binaries colliding
billions of light-years away from our galaxy. That outstanding discovery has led the 2017 Nobel
Prize to Rainer Weiss, Kip Thorne, and Barry Barish. By now, all detected sources of GWs are
composed of localized (in space) objects: inspiring systems such as Black Holes and Neutron
stars. The LIGO/VIRGO detection has set the beginning of a new scientific program focused
on using GWs to learn about the Universe. The next milestone step in this program will be the
LISA telescope. LISA, which is planned to be launched in the next decade, will be a triangular-
shaped interferometer based in the space, each of its three detectors being millions of kilometers
apart from each other. In this talk, I will focus on how the LISA interferometer will help us
to probe new kinds of sources of GWs: highly-energetic phenomena in the early Universe that
may generate GWs at every observed patch of the sky. We call this type of source a Stochastic
Gravitational-Wave Background. I will focus on which type of phenomena may lead to this kind
of GWs. I will also explain how an eventual detection of this type of source of GWs can bring
a deeper understanding of how our Universe was just after the Big Bang.
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