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GW Astronomy

MAGINE THAT YOUR WHOLE LIFE You HAD BEEN DEAF...

UNTIL ONE DAY YOUR HEARMNG {
WAS RESTORED.
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YOU'D BE ABLE TO EXPLORE THE
UNIVERSE IN A WHOLE NEW WAY.

THAT'S WHY DETECTING GRAVITATIONAL
WAVES 16 S0 SIGNIFICANT,

B T’ A COMPLETELY New WAY OF I8
STUDYING THE CNIVERSE
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Virgo and LIGO sensitivity

Ocean Surface (S):

70% x 47 X R_terra™2 =

0.7 x4 x3.14 x (6.37€6 m)"2
~ 3.6e14 m"2

Volume of the glass (V):
~ 0.25e-3 m"3

1le-18 m

This is the level of sensitivity we need to
reach with GW detectors !!
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the mirrors by more than a factor 10~ (a
million of a million times)
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GW Module

The demonstrators

» Discovering and building a Michelson interferometer V{@}} E G O
« The pendulum

« Earthquake Interferometer
 Finding Black Holes in a Chirp

« Gravitational Wave Noise Hunting
+ Control (Class)room Apipans centretor
* VIRGO Virtual Visits

http://www.frontiers-project.eu/gravitational-wave-astronomy/

Surface waves

rolling motion



http://www.frontiers-project.eu/gravitational-wave-astronomy/

GW Demonstrators

Build an interferometer in your class!

We will assemble a Michelson interferometer using a small construction kit
developed by NIKHEF, the Dutch National Institute for Subatomic Physics, a
high energy and astroparticle physics laboratory in Amsterdam, Netherlands,
which participates to the Virgo experiment.

The NIKHEF interferometer costs around € 70 + VAT. The same interferometer
can also be built with simple optical components.




Period Squared (s*2)

GW Demonstrators

The pendulum

In this lesson we will explore the pendulum, a very simple mechanical system
but at the same time an extremely powerful tool for exploring physical
phenomena such as oscillations, gravity, the transmission of vibrations and also
the concepts of speed, acceleration, energy and resonance.
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GW Demonstrators

Control (class)room

Whether you are detecting gravitational waves or measuring colliding particles,
the control room is where all the magic happens !!
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GW Demonstrators

Earthquake interferometer

How can you use Virgo data ? Control room data constitute a powerful tool to
understand how the environment interact with the detector

« What is the effect of the wind on Virgo ?
 What is the effect of the sea waves ?

What happen when an earthquake reach the Virgo site ?

< USGS re ey
sclonce for  clanging workl BNS Range

Earthquake Hazards Program

— V1:Hrec_Range_BNS

o taesteatnquaes M 5.3 - 1km NNE of Magoula, Greece
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Range (Mpc)

Overview
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GW Demonstrators

Finding black holes in a chirp

Using LIGO/Virgo data, students will learn how to determine the masses and the radius
of a binary system, to identify the two objects as black holes, and what are the
fundamental properties and parameters of a black hole.
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