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The Hubble Tension
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The Hubble Tension
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MUSE-PNLF
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Credit: Jacoby et al. (2024)

NGC 1399
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Credit: Jacoby et al. (2024)

Archival MUSE
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Differential emission line filter (DELF, Roth et al. 2021) 
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Credit: Jacoby et al. (2024)

Archival MUSE

NGC 1399
Differential emission line filter (DELF, Roth et al. 2021) 

Continuum

[0III]5007

 (Jacoby 1989)m5007 = − 2.5 log F5007 − 13.74
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PNLF
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PNLF PNLF PNLF
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Credit: Jacoby et al. (2024)

 (Ciardullo et al. 1989)N(m) ∝ e0.307m{1 − e3(m*−m)}
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Credit: Jacoby et al. (2024)
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SP fitting
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• pPXF (Cappellari & Emsellem 2004)
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SP fitting
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• sMILES (Knowles+ 2023) 
• MILES (Vazdekis+ 2015) 
• Walcher (Walcher+ 2009)

• pPXF (Cappellari & Emsellem 2004)

Credit: Soemitro et al. (2025)
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• sMILES (Knowles+ 2023) 
• MILES (Vazdekis+ 2015) 
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[Fe/H]

[ /Fe]α
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SP fitting
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Credit: Soemitro et al. (2025)
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Credit: Soemitro et al. (2025)
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PNe In Cosmological Simulations  
(PICS, Valenzuela et al. 2025)

Credit: Soemitro et al. (2025)
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PNe In Cosmological Simulations  
(PICS, Valenzuela et al. 2025)
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46

Credit: Bhattacharya et al. (2021)
Credit: Galazzi et al. (2006)
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M* = − 4.53



48

Credit: Bhattacharya et al. (2021)
Credit: Galazzi et al. (2006)

M* = − 4.53



49

Credit: Bhattacharya et al. (2021)

M* = − 4.53

Credit: Galazzi et al. (2006)

M* = − 4.53



50
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PNLF-H0 target selection
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Credit: Bhattacharya et al. (2021)
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Mass-Metallicity Relation

PNLF-H0 target selection

Take Home Message
High PN Number
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PNLF-H0 target selection

High PN NumberAlso in Soemitro et al. (2025):  
PN progenitor populations from  α0.5
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