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Forecasting 

the missing population of 


Milky Way globular cluster streams
How do we start?
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spatial distribution of observed MW GCs.
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Distribution of debris and surviving streams

71 observed streams 
(galstreams) 

864 In situ streams
939 Accreted streams

GC streams in outskirts where 
they are not perturbed by the 

Galactic bar, molecular clouds, 
spiral arms

Pearson, Bonaca et al. 2024
 Pearson et al. 2017, Erkal et al. 2017,  Banik et al. 2019




Distribution of debris and surviving streams

71 observed streams 
(galstreams) 

864 In situ streams
939 Accreted streams

~1000 streams missing from 
our data in the inner Galaxy 
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Roman Space Telescope
Aganze, Pearson et al. 2024


Pearson et al. 2022a 

Pearson et al. 2019
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Summary
<10% of the surviving GC streams in the Milky Way 
have been discovered to date


The surviving GC streams in the outskirts are from 
accreted objects 


LSST can discover many of the remaining streams


Roman can find these in M31 and dwarfs


Arxiv: 2405.15851





Drlica-Wagner et al. 2019



Our model: post-processing of simulations

57

Halo merger tree

𝑀∗ = SMHM(𝑀h)

𝑀GC = 1 . 8 × 10−4 𝑝2 𝑀gas

Schechter CIMF

𝑀gas = 0.35 × 32.7( 𝑀⋆

109M⊙ )
−𝑛𝑀

( 1 + 𝑧
3 )

𝑛𝑧

𝑀⋆Behroozi et al. 
(2013)

Kravtsov & Gnedin (2005) 𝑀̇h

𝑀h
> 𝑝3

[Fe/H] = 0.3log( 𝑀⋆

109M⊙ ) − 1.0log(1 + 𝑧) − 0.5

Yes?

Trigger GC 
formation.

No? 

Next 

snapshot.

𝑑𝑀
𝑑𝑁

∝ 𝑀−2exp(−
𝑀

107M⊙ )

Tidal disruption: 𝑀̇ ∝ 𝜅

Model GC catalog

Mass

Metallicity

https://github.com/ybillchen/GC_formation_model



Our model: GC Tagging (since Chen & Gnedin 2022, arXiv:2203.00599)
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GC tagging

Hydro sim
ulations

Collisionless simulations

Galaxy

DM particles as 
GCs

Collisionless 
particles

Only particles 
within 2𝑅⋆,1/2

Young stellar particles as 
GCs

Particle outputs Model GC catalog

Mass

Metallicity

Positions

Velocities

https://github.com/ybillchen/GC_formation_model



Our model: Calibration of model parameters
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Observations

 relation𝑀GC − 𝑀h

Mass function

Metallicity distribution

Number density profile

Best parameters Compare with 
Observations

Velocity dispersion

Model GC catalog

Mass

Metallicity

Positions

Velocities

Match 
Obs.?

No? 

Change 

parameters.

Yes?

https://github.com/ybillchen/GC_formation_model


