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● What do we mean when we talk about dust?

● Mostly composed of Si (silicates) and C.
● Why is important?
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Where do we have dust?
● Planetary nebula
● Stellar wind
● Supernovae ejecta
● ISM (InterStellar Medium)

Literally everywhere
(even in the solar system!)



Dust in planetary nebula



Dust in planetary nebula



Why is important to understand it?
● Radiation blocker
● Stellar wind
● Planetary formation



Grain growth
● Grains grow by collision.
● But they can also break by collision.

– In one or more pieces!

– But also transfering matter one to the other...

● They can also bounce off.
● But there is still a lot that we don't know.



Effects on grains



Grain collisions
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Grain collisions



What do we want to know?
● How much grains grow in size? How fast?
● How the shape of the particles changes grain 

growth?
● Is rotation of the particles influding in this?
● How interaction with ices affects the grain 

growth?



Where to put this?
● Small velocities.
● Long time of experiment (around 1 month).
● No external forces.

IMPOSSIBLE ON EARTH!!!!!

Then, let's go to space.



Where to put this?
● Impossible on rockets (big acceleration)
● Impossible on ISS

– ISS drag

– Reorienting panels

Let's go on our own!!





Objective of the mission
● Understand the physics of dust growth at low 

velocities (<5 mm/s) in protoplanetary disks by 
observing the evolution of dust size and shape in 
micro-gravity over long time scales.

● For that, we will simulate similar physical 
conditions to protoplanetary disks.

● We will use silicates to simulate grain growth by 
collisions.



What do we want to measure
● Sizes of the particles before and after collision.
● Relative velocities of incoming particles and 

products.
● Composition.
● Rotational velocities.
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growth?



Measurement instruments



Experimental setting design



Particle tracking
● We are recording 

24h/day for 30 days 
with 3 cameras.

● Huge amount of raw 
data (around 22 
TB/day).

● On-board data 
processing.

● Reduced to 17 Mb/s.



GELATO
● Injects gaseous H

2
O.

● Applies ice layer to 
the grains.

● Based on fuel injectors
● In development.



Grain grabber
● Collects the samples 

for the microscope.
● Linear actuator or 

piezo actuator.
● In development.



Conclusions
● We have understood the theoretical mechanisms 

of grain growth.
● We have understood why do we need to 

understand it.
● We have created a mission to analyze grain 

growth.
● Some of the technologies and ideas are new.
● Work still on progress...



The future of this
● We are still developing some of the ideas.
● We are still refining the calculations.
● We plan to try to publish soon a paper on it.



The end
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