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Why Study the Nuclear Stellar Disc?

The Nuclear Stellar Disc (NSD) is one of the most massive and complex stellar
structures in the Milky Way, embedded within the extreme environment of the
Galactic Centre and closely associated with the Central Molecular Zone (CMZ).

Preliminary Results from CMD Fitting

Our preliminary CMD-fitting analysis successfully reproduces the main morphological
features observed in the NSD CMD, in particular the RC and the MSTO regions (see Fig. 3).
Regarding the SFH, the first preliminary solutions suggest that the Quintuplet NSD field is

dominated by an old stellar population (>10 Gyr) with a few more recent star formation
episodes (see Fig. 4), consistent with earlier studies of the Galactic Center (e.g., Nogueras-
Lara et al., 2020; Schodel et al., 2023).

Because the NSD contains stars spanning a wide range of ages, its stellar
populations preserve key information about the formation and evolution of
the inner Galaxy. Determining its star formation history (SFH) can therefore
provide important constraints on processes such as bar-driven gas inflows,
episodic star formation in the Galactic Centre, and the assembly history of the
Milky Way nuclear region.

Observed CMD Solution CMD

Previous studies based on infrared photometry and luminosity-function
analyses have already provided valuable evidence for a predominantly old NSD
population together with more recent star formation episodes (e.g.,
Nogueras-Lara et al., 2020; Schodel et al., 2023). In this context, colour-
magnitude diagram (CMD) fitting offers a complementary approach by
simultaneously using both colour and magnitude information from resolved
stellar populations. In particular, reaching the Main Sequence Turn-off (MSTO)
with HST observations substantially increases the sensitivity to stellar age,
helping to break some of the degeneracies present in evolved phases such as
the Red Clump (RC), where stellar populations spanning a broad range of old
ages can display very similar luminosities. By incorporating the MSTO region,
CMD fitting provides stronger constraints on the temporal evolution of star
formation across the NSD.
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From Observations to Synthetic Stellar Populations

We analysed multi-epoch HST/WFC3-IR observations of the Quintuplet field
obtained in the F127M, F139M and F153M filters. PSF photometry was
performed using DOLPHOT, and stellar proper motions were measured using
the multi-epoch dataset in order to separate foreground stars and Quintuplet
cluster members from the underlying NSD population. Both the photometry
and proper motion measurements were validated through comparison with the
results from Hosek et al. (2022) based on the same dataset, showing good
agreement in the CMD morphology and kinematic distributions.
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Figure 3. Left: Observed CMD in the Quintuplet field. Cluster members are shown in red,
while the NSD population is colored according to density. Right: Preliminary best-fit CMD for
the NSD population.

The resulting clean CMD reveals several prominent stellar evolutionary
features, including the Red Clump (RC), the Red Giant Branch (RGB), and the

Main Sequence Turnoff (MSTO) region. These features provide direct
information about the age and metallicity distribution of the stellar
populations in the Galactic Centre. To derive the star formation history (SFH), 1.0+ 1.0
we compare the observed CMD with synthetic CMDs generated over a broad
range of stellar ages and metallicities using state-of-the-art stellar evolution 08 08
models (e.g., Gallart et al., 2024). The synthetic populations incorporate - —
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The NSD is dominated by an old stellar population, with a few more recent star formation
episodes. Right: Metallicity distribution function (MDF) in arbitrary units. The population is
27 predominantly meta-rich, with a non-negligible fraction of metal-poor stars.
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generated from BaSTI evolutionary nature of our approach.

models, color-coded by stellar age.

Ongoing and Future Work

We are currently optimising the model parameters to best reproduce the observed CMD in
the Quintuplet field. Once validated, our methodology will be extended to additional fields
along the Galactic Centre, including the Nuclear Star Cluster and its surroundings. While
HST/WFC3-IR photometry barely reaches the MSTO, we plan to apply our approach to NSD
fields observed with JWST/NIRCam, which reaches approximately 4 magnitudes below the
MSTO, enabling a significantly more robust determination of the SFH in the Galactic
Centre.
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