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Other Worlds in the 
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Formation of planetary systems ?



Protoplanetary disks observed with the HST 
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The composition 

of exoplanets and their atmosphere ?

Steps toward the detection of biomarkers.
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NIRSpec PRISM

THE FULL SPECTRUM

Rustamkulov et al. 2022

✦ ~10x Solar metallicity ✦ No CH4





QUANTUM MULTIVERSE

Quantum Multiverse No. 2, 2019



QUINTESSENCE – Wall 1, 2, 3 , 4
Permanent installation at LNGS – INFN, L’Aquila, Italy.





SUPERNOVA

Supernova No. 2 - 2017 Supernova No. 4 - 2017



SUPERNOVA – DARK MATTER

Supernova Dark Matter R1-19 - 2019

Artwork with visible light Artwork in absence of light



SUPERNOVA – DARK ENERGY

Supernova Dark Energy No.1, 2021

Artwork with visible light Artwork in absence of lightArtwork with UV light
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How can we study DM interactions with SM?
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Properties

- stable

- electrically neutral

- massive

How can we detect DM at colliders?



to see the invisible we need the visible …
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How can we detect DM at colliders?



Dark matter phenomenology: guess “who”



How do we search for DM at colliders?
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The invisible through the visible and the Higgs

Vector mediator, Dirac DM

gq = 0.25, gl = 0, g𝛘= 1
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DM nature
(large region of parameter 

space of DM models excluded)

assume weak interaction
with SM

DM production

benchmark models to 
interpret the results

different interactions/signature investigated

How can we understand DM at colliders?


