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Quick reminder of T-GEX’s groups

Three UV-defined groups:

Group 1 (G1) Group 3 (G3) Group 2 (G2)

Extreme
UV-abnormal

stars

Intermediate
UV-abnormal

stars

UV-normal
stars



01/09

The questions after T-GEX I

Do these stars share a common Galactic origin?

Do they carry a chemical fingerprint of their formation history?

The focus of this talk!

Galactic
archaeology UV



Galactic
orbits

T-GEX catalog

T-GEX: now adding chemo-dynamics

02/09

37 stars

Chemical abundances

Astrometry + kinematics

Chemical
clustering

Gaia-ESO

Gaia DR3



Not a Halo population

03/09

Ha
lo

Tran
sition

Disk

Dominated by disk-like kinematics!

UV-abnormal stars
occupy only prograde

orbits

30/37
stars in
the disk
region



Looking back at their birthplaces

04/09
* Birth radii estimation method by Dantas et al. (2025, A&A, 696, 205)

Some UV-excess stars
may have formed

farther inward

UV upturn is observed in
the bulge of spiral galaxies

¿Spatial link?
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At birth*



Are they chemically different?

05/09

Thick disk

Thin disk

Despite the overlap
between the groups on

the plane, it appears that
G1 prefers the thick-disk

regime



Ti/Fe

A chemical fingerprint

06/09

Cr/Fe, Mn/Fe Co/Fe



High T Low T

Ti/Fe

An energetic origin?

07/09
* See Umeda et al. 2002; Nomoto et al. 2006, 2013; Grimmett et al. 2020

In core-collapse SNe:

Complete
Si burning = Fe, Co, Zn

Incomplete
Si burning Cr, Mn=

A higher explosion energy (e.g. hypernovae) provides:

More Complete
Si burning

α-rich
freeze-out

Cr/Fe, Mn/Fe Co/Fe

Consistent with the chemical
pattern we identified!



Less metal-line
blanketing

So, can chemistry explain the UV?

08/09

Lower Fe-peak
abundances

Is this enough to explain the
UV excess?

HST UV spectroscopy and future UV
facilities (e.g. CASTOR, HWO, LOUVOIR),
can help us answer these questions!

We don’t know yet. It is unlikely to
explain all of the UVX we observe

More
photospheric

UV flux



Take home message

09/09

Not a halo phenomenon
T-GEX UV-excess stars are predominantly prograde and disk-like.

They carry a chemical fingerprint
Extreme UVX stars show α-enhancement and hypernova-like
Ti-Cr-Mn-Co-Ni patterns.

UVX traces old populations?
Isochrones allow young stars, but chemistry and thick-disk
membership favor older ages.

A possible link to galaxy-scale UVX
Inner birth radii and rapid enrichment may connect resolved UVX
stars to the UV upturn in galaxies.

✦

✦

✦

✦

The UV excess is not a single story!



Thank
     you!

*Images: Artistic representation of the MW (credit: Zheng & Reid BeSSeL/NJU/CFA)
                  + Artistic representation of a UV-bright star (non-scientific)
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