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Same total 
mass of YSO 

but no massive 
stars

Megeath et al. (2016) 
cf.Hsu et al. (2012, 2013) 
Yan et al. (2023 670 151)
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Stellar Initial Mass Function (IMF) for low-mass stars
Li+ (2023 Nature 613 460)
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A unified

IMF slope 


indicator for

low-mass


stars

“Bottom-heavy”

“Bottom-light”

Yan+ (2024 ApJ 969 95)
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2 
Measure the stellar IMF 

by analysing spectra 
(Stellar Population Synthesis)

Photometry, number of X-ray binaries, supernova rates, 

gravitational wave and micro-lensing events, neutrinos
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Chantereau+ (2018)
Martín-Navarro+
Review: Smith (2020 ARAA)
Yan+ (2024 ApJ 969 95)
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Stellar population synthesis

Counting starsA unified

IMF slope 


indicator for

low-mass


stars

“Bottom-heavy”

“Bottom-light”

Stellar metallicity

Yan+ (2024 ApJ 969 95)

Stellar Initial Mass Function (IMF) for low-mass stars



IMF slope of

massive stars

Yan, Jerabkova, Kroupa (2017)

“Top-light IMF”

“Top-heavy IMF”

Log(galactic star formation rate [Msun/yr])
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3 
Measure the stellar IMF 

by analysing element 
enrichment history 

(Galaxy Chemical Evolution)
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Galaxy Chemical Evolution for dwarf galaxies
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Rescaled 
SFR
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Tang…Yan+(2023)

Sculptor

Yan, Jerabkova, & Kroupa (2020)

Boötes I

Mucciarelli+ (2021)

Galaxy Chemical Evolution for dwarf galaxies



Stellar population synthesis

Counting starsA unified

IMF slope 


indicator for

low-mass


stars

“Bottom-heavy”

“Bottom-light”

Stellar metallicity

Yan+ (2024 ApJ 969 95)
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Galaxy chemical evolution



De-Lucia+ (2017)
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Galaxy Chemical Evolution for massive galaxies
Yan, Jerabkova, & Kroupa (2019, 2021)
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Galaxy-wide SFR

Yan, Jeřábková, Kroupa+(2017, 2021)

Jeřábková+(2018), Yan+(2024)

A variable galaxy-wide IMF that depends on local star formation environment



The time evolution of Present-Day stellar Mass Function (PDMF)  
for a massive early-type galaxy

The end

Yan+(2019 A&A 629 93)





How can GCE constrain the IMF for low-mass stars?

Distribution of [Fe/H]

of the low-mass stars


correlates with their mass


Yan et al. (2020, 2024)



IMF measurement uncertainty 
from different stellar evolution model 

(stellar mass—luminosity relation)

Kroupa et al. (in press)


