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Galactic disk
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6 million stars

Galactic disk
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Photometry + tracers
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Photometry + tracers

Proper 
motions

Introduction Antoja 2018 Bonaca 2025

Stellar Streams Methods z–Vz projection Discovery and characterization Kinematics Structures Future outlook



Introduction Antoja 2018 Bonaca 2025

Stellar Streams Methods z–Vz projection Discovery and characterization Kinematics Structures Future outlook



Narrow: GC

Wide: DG
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Photometry + 
tracers

Proper 
motions

6D: 3 positions Ԧ𝑥 + 
3 velocities Ԧ𝑣

+ Integrals of motion
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Dynamics 
progenitor
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Dynamics 
progenitor

Gravitational 
potential MW
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Dynamics 
progenitor

Gravitational 
potential MW

Structures: bar, arms, DM subhalos
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2. Models and simulations

Presence of Dark Matter subhalos below 105 M⨀  

1. Data

Full mapping of streams, especially MW halo
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