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Mission concept
: ﬁaser inter'f\er;)metrg in s'|n;ace - \

As a gravitational wave passes, it slightly changes the
distance between LISA’s spacecraft. LISA will detect
these tiny shifts by measuring changes in the oy :
separation across its 2.5 million kilometre arms. - ; S
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s Each LISA spacecraft carries two test masses kept in
' 7 free fall. The spacecraft continuously adjusts its
position to stay centred on the mass, shielding it from
external forces like solar radiation and micrometeorites.
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Dutch hardware contribution
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8 seconds later. The pointing needs to be as precise as

shooting a coin on the Eiffel Tower from the Netherlands!
- by TNO

Point-Ahead Angle Mechanism (PAANM)

For the laser to hit the moving spacecraft 2.5 million km awauy,
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Dutch hardware contribution

Point-Ahead Angle Mechanism (PAANM)

For the laser to hit the moving spacecraft 2.5 million km awauy,
it must be aimed ahead - to where the other spacecraft will be
8 seconds later. The pointing needs to be as precise as
shooting a coin on the Eiffel Tower from the Netherlands!
- by TNO

Test mass Optical bench Telescope

Optical bench

QPR (x12)

Quadrant Photo Receivers (QPRs) or “LISA’s eyes”
Designed to catch the faint laser light and to measure its
interference pattern with local reference laser

- by Nikhef & SRON
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Point-Ahead Angle Mechanism (PAANM)

For the laser to hit the moving spacecraft 2.5 million km awauy,
it must be aimed ahead - to where the other spacecraft will be
8 seconds later. The pointing needs to be as precise as
shooting a coin on the Eiffel Tower from the Netherlands!
- by TNO

Test mass Optical bench Telescope

Optical bench
QPR (x12)

Mechanism Control Unit (MSU)

LISA’s optical bench contains several adjustable
mechanisms that steer laser beams, move their
position, or switch optical paths. The MCU is the
“electronic brain” that coordinates them.

-by SRON

Quadrant Photo Receivers (QPRs) or “LISA’s eyes”
Designed to catch the faint laser light and to measure its
interference pattern with local reference laser

- by Nikhef & SRON




Mission status
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What will LISA "hear®?
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Gravitational waves for everyone

Milky Way’s stellar Thermonuclear supernovae Expansion of the Spectral shape
distribution
Universe i i
Exoplanets Binary interactions ~ Dark sirens Bright sirens Anisotropies
Binary Evolution Stochastic GW
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What does the Milky Way look
like in gravitational waves?

What do the galactic gravitational
wave sources tell us about
~its structure and formation?

What gravitational wave sources -
are hiding in the Galactic Center?

SRON

Background image: ESA/Gaia/DPAC




Galactic astrophysics with LISA
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Galactic astrophysics with LISA

Gravitational wave signal “strength”

Living Review LISA Astro Working Group /w Korol et al. 2023
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Galactic astrophysics with LISA

Living Review LISA Astro Working Group /w Korol et al. 2023
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Galactic astrophysics with LISA
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Galactic astrophysics with LISA
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6 Oct 2026: Join LISA-NL Community Day @ SRON!

I\/Iilkg ng’s ;tellar Thermonuclear supernovae Expansion of the Spectral shape
distribution Universe | | R
Exoplanets Binary interactions  Dark sirens Bright sirens
Binary Evolution Stochastic GW
Tidal Disruption Stellar-mass Black COSMOLOGY backgrounds
Events Galactic Binaries Hole Binaries E] ot el E] . ‘
h Large-scale Primordial
anisotropies Black Holes

Extreme Mass-Ratio
Inspirals ASTROPHYSICS

Primordial Universe ~ "flation

Intermediate-mass Massive Black Hole @ H

Binaries Phase Transitions
Black Holes

TeV-scale particle Scale of Grand
Origin and formation Structure of FUNDAMENTAL physics Unification
Black Holes’ Black Holes PHYSICS Dark matter

Merger history environments Nat £ Gravit GW propagation
ature o ravi .
4 properties Cosmic strings

Compact objects’
equation of state Tests of the no-hair theorem .B?gond GR
q emission channels Matter-antimatter

asymmetry

Sgr A*

Tides in strong gravity
Dark sector objects Modified gravity

SRON



