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The NSD teaches us about 
the formation of the bar!
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We need to understand the pipeline and 
possible biases of the astrometric solution 
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VVV

• 3,005,695 Point sources

•mp_flg == 0

•Mostly “bright” stars 

Skrutskie et al., 2006
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• 12,019,778 Point sources

• Very good completeness

• Deep

•Does not cover the whole 

window of interest 

Nishiyama et al., 2006
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Off-the-shelf models

Koshimoto+21 
model

Bar

NSD

NSC

Data driven

Real stars

2MASS SIRIUS
VIRAC 

x 
VVV

Gaia DR3
• 4,478,401 xmatched sources

• Provides high-precision 

proper motions and  
parallax for nearby sources

• Survey in the optical, so  

it misses most sources 
of interest (extinction)  

Gaia Collaboration+21,23
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# stars in 
JASMINE GCS

With Gaia 
astrometry

~200k ~55k ~43k
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parallax

We need We have
Only for some

• Step 2: obtain the true values necessary to propagate positions 
into the future

Gaia DR3
Most Gaia stars are 
close-by and have a 

photogeometric 
distance from CBJ2021



ϖ/σϖ ≥ 3

Steps to building the mock catalogue

parallax

We need We have
Only for some

• Step 2: obtain the true values necessary to propagate positions 
into the future

For the rest, we need to 
infer it from photometry 

and parallaxes 
(proper motions are not helpful)
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• Step 2: obtain the true values necessary to propagate positions 
into the future

• Step 2.2: repeat (2.1) for all sources in each bin of the extinction map
• Step 2.3: sample the PDF to obtain mock distances to each source
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Spatial distribution

Mock catalogue of the 
JASMINE window v1.0
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Steps to building the mock catalogue

• Step 2.1: obtain the Distance and age-bin posterior P.D.F.

• Step 2: obtain the true values necessary to propagate positions 
into the future

• Step 2.2: repeat (2.1) for all sources in each bin of the extinction map
• Step 2.3: sample the PDF to obtain mock distances to each source
• Step 2.4: use the derived distance to sample the corresponding velocity 

distribution function of the model (disc, NSD, NSC, bar)
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Results
Mock catalogue of the 
JASMINE window v1.0

Kinematics
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!
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Results

Predicted number of sources of each component

Mock catalogue of the 
JASMINE window v1.0



Conclusions
• Most complete catalogue of NIR stars in the MW centre

• Realistic mock catalogue of the central region

• Probabilistic classification of NSD stars 

• Upcoming:

• Running the method for a wider window and deeper

• Photo-astrometric distances soon available for ~20M ★ 

• This mock catalogue will be very useful for JASMINE but 
also for other missions like ROMAN or even Gaia NIR

Pau Ramos                                                                                             17 March 2025



pau.ramos@nao.ac.jp                  @brugalada.bsky.social 

Thank you!

Pau Ramos                                                                                             5 August 2024
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