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Globular clusters connect the local and high-redshift Universe

The Big Bang

Credit: NAOJ, ESO
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Globular clusters provide controlled tests of stellar evolution
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Roman will bring asteroseismology to
crowded globular clusters

Simulated Roman power spectra
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Large asteroseismic samples provide precise ensemble masses

1.1 RGB Bump
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Mean mass decreases from the lower RGB to above the RGB bump,
to the horizontal branch, and then again to the early AGB.

Seismic masses directly measure integrated mass loss




Detailed spectroscopy & asteroseismology
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Spectroscopy reveals composition,
asteroseismology reveals mass and
evolutionary state.

Together, they connect stellar birth
chemistry to subsequent evolution.

E.g., see APOKASC,

AS-5 Atomic Genesis Explorer

Do chemically distinct
populations have
different masses, and do
they experience different
amounts of mass loss?

E.g., High precision abundances &
isotopic ratios with the Carnegie

" Planet Finder Spectrograph

(McKenzie+ in prep)
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Integrated Mass Loss AM (M)

Constraints on mass loss across metallicity
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More asteroseismic

measurements of metal rich

clusters are critical!

Y%  Open Clusters

o  Globular Clusters (CMD)
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47 Tuc 1s the 1deal first Roman

; 'globular.—.c;)uster time-domain field
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1.5 light-years
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Roman can separate stars
that other time-domain
surveys blend together

Kepler Target Pixel File 4
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Credit: M. Howell
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http://www.nasa.gov/
http://www.spacetelescope.org/

Roman 1s uniquely suited to Milky Way globular-cluster - ideal

asteroseismology at scale

Science case

Resolve cluster cores

HSTJWST Euclid Rubin PLATO Roman

Reach faint low-mass stars v |/ ~ ~ 44

Map wide tidal structure ~ S ANA4 ~ V4

Work through bulge extinction 44 4 ~ X V44

Wide-field space-based imaging X | VvV | X v/ 44
Crowded-field time-domain photometry v ~ ~ ~ *
Bright-star asteroseismology ~ X ~ 44 /¥

GC red-giant asteroseismology at scale ~ X ~ v * *

v/ /- strong
v/ - possible
~ - limited

X - not well suited

Large-scale red-giant
asteroseismology in
crowded clusters is a
case that uniquely
depends on Roman!

* after correcting for
saturation issues

Note: this is
undoubtably very
biased, take this
with a grain of salt.




2MASS Hpmag [AB] (F146)

Recovering saturated giants unlocks the highest-value science

All giants with a high probability of solar like oscillations will be saturated in a 66 s integration.

One solution is to use halo photometry to extract non-saturated in the PSF wings, rather than the saturated core.
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Gaia Bp — Rp For saturation pipelines, see poster by Lauryn James




| Additional | sCien‘ce‘:““ -
s : T ' SMC Members
e 47 Tuc Members

f One ﬁeld also samples the
_varidble-star populatlon of :
the Small Magellamc Cloud‘

B ey : : 0.5 1.0
8 . s DECam (r—2z)

.~ e.g.,Crispetal. 2025

Cephelds and RR Lyrae. dlstance scale
.. and pulsatlon cahbratlon

:Long perlod and seml-regular Varlables.
- late-stage evolutlon and mass loss

47 Tuc versus the SMC. c_ompare_: :
. variability across age and nietallicity _ :
b : ) * * Credit: G. Brammer/ESO"
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Roman could test planet format1on in 150 OOO metal poor o
alpha enhanced stars ... . s B0y A 0 g

See also Cr1sp et al 2025 Ar. 3T al > s AT ai o e
Planets 1n‘G(;s PSR B 1620 26 b d1scovered n 2003 orb1t1ng a pulsar and wh1te dwarf

Hot J up1ter at the metalllclty of 47 Tuc recently dlscovered by S1m0n et al 2026

TOI-7169 b: A Hot Jupiter Trans1t1ng a Metal-Poor Star
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http://www.nasa.gov/
http://www.esa.int/
http://www.stsci.edu/

Exotic phenomena in 47 Tuc

A millisecond pulsar or a

Bahramian et al. 2013, Kremer 2025 .
47 Tuc weakly accreting black hole?
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Conclusions

. @ Age-velocity-dispersion Relation v  Open Clusters :
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Halo photometry of saturated giants is required to recover the seismic sample and to
connect these measurements to the best spectroscopic samples.

Asteroseismology: Madeline Howell (howell.753@osu.edu) Planets searches: Alison Crisp (crisp.92@osu.edu)
Exotic phenomena: Geoffrey Mo (gmo@carnegiescience.edu)

Spectroscopic connection: Madeleine McKenzie (mmckenzie @carnegiescience.edu)

Initial mass (M)
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