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Massive stars: ≳ 9 times the Sun (≳ 9 M⊙)
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e.g. Szécsi+13; Szécsi ’16; Bagoly&Szécsi+16; Szécsi ’17a; Szécsi ’17b;
Stratta..Szécsi+18; Amati..Szécsi+18; Tanvir..Szécsi+21; Kann..Szécsi+24

Gamma-ray bursts

e.g. Szécsi+15 Paper I ; Kubátová&Szécsi+19 Paper II ; Szécsi+22 – ‘The BoOST project’

Lahén,Naab..Szécsi+23,24; Brugaletta,Walch-Gassner,Szécsi+(in prep.) Szécsi+25 Paper III – subm. toA&A

Dwarf galaxies

Metal-poor

massive stars

• metal-poor

low-mass stars

• previous

generation:

massive stars

⋆ supervised
Master thesis at
Uni Köln

⋆ post-doc in

Prague:

metal-poor
luminous
supergiants play
a key role

⋆ PhD student

H.Stinshoff:
testing
Z-dependence of
GC formation
with BoOST
stellar
populations

⋆ lithium...

• mass loss ∝ metallicity

• very massive black holes in LIGO

⋆ won OPUS

grant: binary
population
synthesis

⋆ supervised
PhD thesis of
Dr. P.Agrawal
(Melbourne, now
at KU Leuven)

⋆ post-doc in

Birmingham:

multimessenger
astronomy

⋆ GW event rate
predictions with
COMPAS code

• First stars: metal-free

• Subsequent

generations: metal-poor

• jets – collapsing

core is rotating fast

• angular momentum loss

∝ mass loss ∝ metallicity

⋆ theoretical
advisor on
various satellite
missions
(THESEUS,
GAMOW)

⋆ recurring
panelist for HST
& JWST

⋆ PhD student

R.Sarwar:

chemically-
homogeneous
stellar evolution
leading to
L-GRBs

⋆ Master:

statistical
analysis of GRB
lightcurves

• low metallicity (Z ∼ 1/10−1/50 Z⊙)

• active star-formation→ massive stars

(but often embedded)
⋆ 3D hydro
simulations of
star-forming
regions

⋆ collaborator
on SILCC (PI:
S.Walch-
Gassner,
Uni Köln) & on
GRIFFIN (T.Naab,
MPA Garching)

⋆ paper under

review:

explaining
ionization & C-IV
emission in
I Zw18
(Zdwarf.gal)

⋆ proof for the

existence of

chemically-

homogeneously

evolving stars
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Stellar atmosphere & stellar wind

sur
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→ pho
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What is outside?

observing/modelling
the atmosphere(and wind)

  

radiation from 

radiation from photoshere

photoshere((Black Body)

Black Body)

atoms!
74% H
24% He
~2% other (“metal”)

interaction

interaction

what we observe: 

what we observe: 

StarStellar atmosphere

if the atmosphere moves* = “     Stellar Wind ”      e.g. because strong radiation “kicks” the atoms      

*away from the star    or because magnetic fields…   



—————————



⋆ Group on world-class massive star research

⋆ updates in Massive Star physics every day...

⋆ needs to be converted into Feedback data –
BoOST project!

⋆ already implemented into SILCC & GRIFFIN

⋆ more to come...

Bridging Massive Stars & feedback on SF



⋆ Group on world-class massive star research

⋆ updates in Massive Star physics every day...

⋆ needs to be converted into Feedback data –
BoOST project!

⋆ already implemented into SILCC & GRIFFIN

⋆ more to come...

Bridging Massive Stars & feedback on SF

self-dev
eloped Master Cl

ass on

Massiv
e Stars

–

from
Birth

to Death

full semester lecture covering

evolution, wind-feedback, explosions,

final fates as e.g. GW-prog. (3 ECTS)

Master
Class



My peopleMy people

Dr. Poojan Agrawal 
(ex PhD student, 

now project scientist
at KU Leuven, Belgium)

In Toruń:In Toruń:

Rafia Sarwar
(PhD student)

Hanno Stinshoff
(PhD student)

Dr. Áron Szabó
(ex PD fellow)

Dr. Koushik Sen
(ex post-doc)

open PD position

Financed

from

OPUS grant



⋆ supporting and uplifting

⋆ intersectional thinking – excellence may look
different in historcally underrepresented
groups (LGBTQ*, ethnic minorities etc.)

⋆ promoting a healthy academic culture

My philosophy as a Leader





Future plans:

solving the Cosmic Lithium Problem

with Pop-III & massive Pop-II feedback on pop-II
=metal-poor massive stars



Szécsi+14; Szécsi,Mackey&Langer ’18; Szécsi&Wünsch ’19;
Lahén..Szécsi+23; Lahén,Naab&Szécsi’24; Szécsi+(in prep.)

Globular clusters

e.g. Kruckow..Szécsi+16; Vigna-Gómez..Szécsi+18; Neijssel..Szécsi+19; Stevenson..Szécsi+19;
Agrawal..Szécsi+20; Romagnolo..Szécsi+23

Gravitational waves High-redshift Univ.

e.g. Szécsi+13; Szécsi ’16; Bagoly&Szécsi+16; Szécsi ’17a; Szécsi ’17b;
Stratta..Szécsi+18; Amati..Szécsi+18; Tanvir..Szécsi+21; Kann..Szécsi+24

Gamma-ray bursts

e.g. Szécsi+15 Paper I ; Kubátová&Szécsi+19 Paper II ; Szécsi+22 – ‘The BoOST project’

Lahén,Naab..Szécsi+23,24; Brugaletta,Walch-Gassner,Szécsi+(in prep.) Szécsi+25 Paper III – subm. toA&A

Dwarf galaxies

Metal-poor

massive stars



Szécsi+14; Szécsi,Mackey&Langer ’18; Szécsi&Wünsch ’19;
Lahén..Szécsi+23; Lahén,Naab&Szécsi’24; Szécsi+(in prep.)

Globular clusters

e.g. Kruckow..Szécsi+16; Vigna-Gómez..Szécsi+18; Neijssel..Szécsi+19; Stevenson..Szécsi+19;
Agrawal..Szécsi+20; Romagnolo..Szécsi+23

Gravitational waves

e.g. Szécsi+13; Szécsi ’16; Bagoly&Szécsi+16; Szécsi ’17a; Szécsi ’17b;
Stratta..Szécsi+18; Amati..Szécsi+18; Tanvir..Szécsi+21; Kann..Szécsi+24

Gamma-ray bursts

e.g. Szécsi+15 Paper I ; Kubátová&Szécsi+19 Paper II ; Szécsi+22 – ‘The BoOST project’

Lahén,Naab..Szécsi+23,24; Brugaletta,Walch-Gassner,Szécsi+(in prep.) Szécsi+25 Paper III – subm. toA&A

Dwarf galaxies

Metal-poor

massive stars

Post-doc

High-redshift Univ.

  

factor of ~3

prediction from the Big Bang nucleosynthesis

observed in 
close-to-primordial 

(low-mass) stars

The Cosmological
Lithium Problem

• BoOST models predict the right amount of
7Li production

• must have lived there! must have polluted...
“High Risk/High Gain”

• connections to GW research (binary
mass-removal)

Pop-III &massivePop-II feedbackon low-massPop-II SF



Project management preparations



Pop-III feedback on Pop-II

solving the Cosmic Lithium Problem

Dorottya Szécsi

Associate Professor & OPUS group leader

Nicolaus Copernicus University

Kiel, 4th April 2025
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