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The Red Giant Branch (RGB)
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How do we test that?
> APOKASC-3 Catalog!

Pinsonneault et al. (2025

Image Credits: Sloan
Foundation (¢) / NASA,
mll ESA, CSA, and STScl ()



https://ui.adsabs.harvard.edu/abs/2025ApJS..276...69P/abstract

Astero-
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Spectroscopy
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The First Dredge-Up (FDU)
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Slight dependence on metallicity
Significant dependence on mass

FDU: Theoretical Predictions

Cao & Pinsonneault (2025a)
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https://ui.adsabs.harvard.edu/abs/2025arXiv250114867C/abstract

FDU: Comparison

with Data

Significant
zero-point
offset: ~0.16

Robust to
physics models

Observational
systematics?

Cao & Pinsonneault (2025a)
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FDU: Super-Nyquist
Sample

Liagre et al. (2025)
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RGBB: Observational Data
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https://ui.adsabs.harvard.edu/abs/2025arXiv250114867C/abstract
https://ui.adsabs.harvard.edu/abs/2025ApJS..276...69P/abstract

; o Dependence on both mass
RGBB: Theoretical Predictions  and metallicity

Cao & Pinsonneault (2025a)
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https://ui.adsabs.harvard.edu/abs/2025arXiv250114867C/abstract

RGBB: Stacking Analysis

Left: Detrending by fitting
Right: Detrending by theory
Cao & Pinsonneault (2025a)
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https://ui.adsabs.harvard.edu/abs/2025arXiv250114867C/abstract

Envelope
Undershooting?

A type of
convective
overshooting.

>: Mirror Lake at
The Ohio State
University

October 23, 2023




Lithium Depletion

Data fromm APO-K2

Fractions of Li detections
Upper left: 16/176 = 9.09%
Middle left: 21/87 = 24.14%
Lower left: 21/43 = 48.84%

Right: Other mechanisms?

Cao & Pinsonneault (2025a)
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Luminous
Giants
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New Correction
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Future Prospects
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The Yale Rotating Evolution Code

NEmpy
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a pseudo-2D stellar evolution code with

’ rendinam Merge pull request #11 from yreclab... @B bi182e6c-4daysago L) 97 Commits rotation, modern microphysics, and
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The Yale Rotating Evolution Code

yreclab vasi | doc

NML1: control | Download NML2: physics | Download
$CONTROL A These are not necessarily the defaults, they are what we agreed on -~
to use as defaults among Marc, Franck and I. LLP ©7/83/2009 '

DESCRIP(1) = "model4.31 run. diffusion pre-MS.

Alexandere6/0P95/Potekhin opacity"

DESCRIP(2) = "Kurucz Atm; SCV/OPAL@6 EOS" $PHYSICS
WEAKSCREENING = 30.0De

CLSUN = 3.8418D33

LCALS = .FALSE. CRSUN = 6.9598D10
TOLL = 5.0D-6 SSTANDARD = ©.98526,1.01165,1.83704,0.92414,1.3818,0.5,1.12766,
TOLR = 5.0D-6 1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0108,08.85597,1.0750

LMONTE = .FALSE.
LCALST = .FALSE. IMBEG = 1
XLS = 8.945D@ IMEND = 1
XLSTOL = ©.85D8 LTHOUL = .TRUE.
LTEFF = .TRUE. LTHOULFIT = .FALSE.
STEFF = 6050.8D0 FGRZ = 1.8D@

DT_GS = 8.1D@
LZRAMP = .FALSE. XMIN = 1.8D-3

2 VMTAL — 1 AN 2

]Step\ [Run\ [Pause]

Hertzsprung-Russell Diagram
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NANCY GRACE

ROTAC Recommendations: Sky Map SR
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Recommended GBTDS

NANCY GRACE

ROMAN

c
4 Components attiE,

SPACE TELESCOPE

e 6 x 70.5 day high-cadence seasons
o first & last 3 bulge seasons
o b fields + Galactic Center
o 12.1 min cadence
o wide F146 filter, 67 sec exptime
o FO087 and F213 at 12 hr cadence

3 or 5 day cadence (tbd based on

- I.« | scheduling constraints)

0 -1 =2 -3¢ 30 photometric snapshots (5 filters)
e 30 grism snhapshots 10



Roman Astero-
seismology

Larger number of
oscillating red giants

In the Galactic Bulge
and Galactic Center
fields

Huber et al. (2023)
Weiss et al. (2025)
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https://ui.adsabs.harvard.edu/abs/2023arXiv230703237H/abstract
https://ui.adsabs.harvard.edu/abs/2025ApJ...987..181W/abstract

roman-hlis-cosmology.caltech.edu

ol

github.Com/Roman—HLIS—Cosmology—PIT - i . '
g —uooa Forecasts for
. Weak Lensmg Cosmology;‘._f;
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