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The Pop Il Distance Scale with HST & JWST
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Type Ia Supernovae — redshift(z)
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Type Ia Supernovae — redshift(z)
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Pop Il ladder

Entirely independent of Pop | scale

SBF: F150W w. HST & JWST

Geometry = TRGB

TRGB: F814W w. HST; FO90OW w. JWST

Cepheid: m-M (mag)
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TRGB: Tip of the Red Giant Branch

Gaia geometric distances
from parallaxes

of RGB, HB, RR Lyr stars
in Milky Way

All Pop 11 !!
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TRGB in the Local Group

181 WLM

With JWST N 585877 Stars

Coming in cycle 3:
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NGC 4258: Distance Scale Rosetta Stone
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TRGB cepheids \
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Relative NGC 4258 — WLM distance modulus

(Meogow — Aragow)"“*2°® = (Meggow — Arggow)V™  ~ 4.4 mag
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EDR

Anderson, Koblischke, & Eyer 2024, ApJ, 963, L43

TRGB calibration via LMC {r
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NGC 4258:
Rosetta Stone

Geometry => TRGB

Cepheid: m-M (mag)
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JWST TRGB
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ALL(NGC1380-NGC4258) = 1.99 mag => factor 2.50 in distance
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Tip of the Red Giant Branch
=>
Surface Brightness Fluctuation

JWST NIRCam
observations of
NGC 1380

TRGB SBF




SBF spatial power spectrum for NGC 1399
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14 E/SO galaxies @ “20 Mpc _
Split NIRCam fields optimal
for TRGB and SBF

Pop Il ladder

JWST-GO-3055
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Virgo: 85 galaxies
Mei et al. 2007, ApJ, 655, 144

Fornax: 43 galaxies
Blakeslee et al. 2009, ApJ, 694, 556

dF/dV =1.214+-.017

dneeazss = 7.58 Mpc
=>dr =19.3 Mpc
=>dy =15.9 Mpc

SBF with HST - clusters
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SBF with HST - field
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NGC 4258

Geometry — Cepheids

Coma
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SBF with JWST - Coma Cluster

Coma Cluster: “40 galaxies

Cycle 3: JWST-G0O-05989

d. ~ 100 Mpc

10 SNIa studied in cluster to date

Task: to establish color dependence with JWST FO90OW

coverage of central 1.5° of Coma Cluster

tentative cycle 3 field orientations
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SBF with JWST

NGC 4258

3 steps:

1. Zero-point link through TRGB. Cycle 2 GO-3055
14 nearby galaxies with NIRCam windows simultaneously optimized for TRGB and SBF

2. Metallicity-age calibration of SBF at JWST bands. Cycle 3 GO-5989
39 E/SO galaxies in the Coma Cluster; study SBF scatter with color, all at same distance

3. SBF observations of E/SO galaxies in the range 0.03 < z < 0.07. Cycle ??
100+ targets scattered across the sky and in redshift

Advantages of Pop 2 TRGB-SBF over Pop 1 Cepheid-SNia

704 SNIa absolute magnitude variations? Age? Host characteristics?
° SNIa observations: multiple teams cover different sectors of sky and distances

5% —*  SBF with JWST: uniform coverage of entire sky, all accessible distances, same filters

rms per target



Prediction:
Come back in 3 years and
Gaia => TRGB => SBF
will be the
for the determination of H,

Thanks to HST & JWST!



