
THE MISSING PIECE IN THE 
REIONIZATION

Quantifying the ionizing flux of extremely 
metal-poor massive stars

Marta Lorenzo
Centro de Astrobiología (CAB, CSIC-INTA), 

Madrid, Spain

2023

18-21 April 2023
OAC, Kolymbari, Crete



Madau & Dickinson 2014 1

WHY ARE WE INTERESTED IN LOW-Z ENVIRONMENTS? 



Madau & Dickinson 2014 1

SFH

WHY ARE WE INTERESTED IN LOW-Z ENVIRONMENTS? 



Madau & Dickinson 2014 1

SMC (1/5 Z⨀)

SFH

WHY ARE WE INTERESTED IN LOW-Z ENVIRONMENTS? 



Sextans A (1/10 Z⨀)

⟨[Fe/H ]⟩ = -0.99
(1/10 Fe⨀)

12 + log(O/H) = 7.49-7.71 
(1/10 - 1/15 O⨀ )

Madau & Dickinson 2014 1

SMC (1/5 Z⨀)

Kaufer+2004, Garcia+2017, Telford+2021

Skillman+1989, Pilyugin+2001, Kniazev+2005, Berg+2012

1.3 Mpc

E(B-V)fg = 0.044

•

•

•

•

SFH

WHY ARE WE INTERESTED IN LOW-Z ENVIRONMENTS? 



Sextans A (1/10 Z⨀)

⟨[Fe/H ]⟩ = -0.99
(1/10 Fe⨀)

12 + log(O/H) = 7.49-7.71 
(1/10 - 1/15 O⨀ )

Madau & Dickinson 2014 1

SMC (1/5 Z⨀)

Kaufer+2004, Garcia+2017, Telford+2021

Skillman+1989, Pilyugin+2001, Kniazev+2005, Berg+2012

1.3 Mpc

E(B-V)fg = 0.044

•

•

•

•

SFH

WHY ARE WE INTERESTED IN LOW-Z ENVIRONMENTS? 



+150 OB-TYPE STARS IN SEXTANS A

2

R: H𝛼-band (Massey+2007)

G: V-band (Massey+2007)

B: GALEX FUV
White: HI map (Hunter+2012)

N

E

Lorenzo et al. (2022), 
MNRAS, 516, 3



+150 OB-TYPE STARS IN SEXTANS A

2

R: H𝛼-band (Massey+2007)

G: V-band (Massey+2007)

B: GALEX FUV
White: HI map (Hunter+2012)

C

B

D

A

N

E

Lorenzo et al. (2022), 
MNRAS, 516, 3



+150 OB-TYPE STARS IN SEXTANS A

2

R: H𝛼-band (Massey+2007)

G: V-band (Massey+2007)

B: GALEX FUV
White: HI map (Hunter+2012)

C

B

D

A

N

E

Spectroscopy of 

159 OB stars

Lorenzo et al. (2022), 
MNRAS, 516, 3

Largest catalogue of
resolved massive
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Spectroscopy of 

159 OB stars

Most of our sample
OB stars are located in 
region B

We also find massive
stars isolated and in 
low gas density regions.
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Garcia et al.’s poster

Impact of metallicity, mass loss and 
model parameters on the computed 
ionizing photons from massive stars

Lorenzo in prep. (2023b)

(see also Martins & Palacios, 2021)

Negligible winds Weak winds
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IONIZING PHOTONS ESCAPING

18%

52%

14%16%
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MADAU & DICKINSON (2014)

Mass weight stellar Z SDSS (Gallazi+2008)

Z on the IGM by CIV (Simcoe+2011)

Z on the IGM by O VI in the Li𝛼
forest (Aguirre+2008)

Mean iron abundance in the central 
regions of Galaxy clusters (Balestra+2007)

Column density weighed metallicities by
Li𝛼 absorption (rafelski+2012)

Z on the IGM by CI IV and CII 
absorption (Ryan-Weber+2009, 

Simcoe+2011, Becker+2011)



MULTI-OBJECT MASKS

MOS1 run MOS2 run



BINARY RUNAWAYS?

Estimated projected
velocities

Renzo+2019



DUST MAPS OF SEXTANS A

⊡ O stars
⊡ B stars
⊡ A stars and later types

SPIRE 500 𝜇m SPIRE 350 𝜇m SPIRE 250 𝜇m



HST F555W PHOTOMETRY OF SEXTANS A

⊡ O stars
⊡ B stars
⊡ A stars and later types
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