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The Milky Way seen from Broad Haven, Pembrokeshire. Photograph: Alamy



How does the Milky Way look from outside?
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kids.alma.cl/the-electromagnetic-spectrum



https://kids.alma.cl/the-electromagnetic-spectrum/

Milky Way at optical wavelengths
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https://sci.esa.int/s/wV60G5w


https://sci.esa.int/s/wV6oG5w

Milky Way at different wavelengths
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nasa.gov/archive/mwmw/mmw images



https://asd.gsfc.nasa.gov/archive/mwmw/mmw_images.html

Gan we use a different

kind of waves to study
the Milky Way?
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Einstein's Gravity

Matter tells spacetime how to curve
Spacetime tells matter how to move
- John Wheeler




Gravitational waves are ripples
in the fabric of spacetime

They can be produced by something very massive
and compact moving very fast. Binary systems
composed of white dwarfs, neutron stars and black
holes are the most common gravitational wave
emitters.




Effect of gravitational waves



http://www.youtube.com/watch?v=FlDtXIBrAYE&t=33

How would you measure wripples
of the spacetime?
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http://www.youtube.com/watch?v=4GbWfNHtHRg&t=65

LIGO = Laser Interferometer
Gravitational wave Obhservatory

LIGO Hanford facility, Washington




GW150914 first ever detected
grawtatlonal wave'
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Mass in units of Solar masses
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Masses In the Stellar Graveyard

In Solar Masses

LIGO- Virgo Black Holes
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LIGO-Virgo | Frank Elavsky, Aaron Geller | Northwestern



What's next?



THE GRAVITATIONAL WAVE SPECTRUM
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THE GRAVITATIONAL WAVE SPECTRUM
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THE GRAVITATIONAL WAVE SPECTRUM

e ©® 0 00 00 ®O GO OO0
VS iiscconds

SIZE OF A %
WAVELENGTH

RADIUS OF THE

.

EARTH WADIES THE RADIUS OF THE
MILKY WAY
SOLAR MASS GALACTIC SUPER
BH - BH, WD - WD, MASSIVE
souRcEs ORI NS -WD, BH -BH

NS -NS/ 4
BINARIESE L w

BINARIES™R BINARIES




THE GRAVITATIONAL WAVE SPECTRUM
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Laser Interferometer Space Antenna, in short LISA



http://www.youtube.com/watch?v=MuHE8x8nq7U&t=164

What will LISA ohserve?

Merger of supermassive black [|White dwarf, neutron star
holes residing at the centers |and black hole bhinaries in
of galaxies across the whole [jour Milky Way

Universe




What can LISA tell us
about our Galaxy?




Modelling the Milky Way for LISA




Modelling the Milky Way for LISA

Milky Way simulation




Modelling the Milky Way for LISA

Milky Way simulation




Modelling the Milky Way for LISA

Milky Way simulation




Modelling the Milky Way for LISA

Idea to test LISA simulation

Milky Way simulation




Range of the optical telescopes for
binary white dwarfs
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Range of LISA for binary white dwarfs

Andromeda

Milky Way




Milky Way in gravitational waves
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