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Short view of stellar rotation through time…



Gravity Darkening

BUT…. what about the fast rotators?

Fast rotators are not spherical!

They are oblate, they suffer geometrical deformations induced by rotation

Radiative fluxes vary with the stellar latitude



Classical von Zeipel model (1924)





Why should we care 
about fast rotation?
 
Striking Points:

Evolutionary tracks in the HR 
diagram change their positions 

Georgy et al. 2013



Chemical mixing feeds the core with new fresh hydrogen, 
increasing stellar timelife and enriches the photosphere 
with core CNO products

Why should we care about fast rotation?
 
Striking Points:



Fast rotation increases the luminosities of massive stars, affecting the overall
spectral energy distribution (SED) of stellar populations.

Why should we care about fast rotation?
 
Striking Points:

Weijia Sun et al. 2019



Stellar rotation significantly influences 
Stellar Population Synthesis models, 
particularly in enhancing the ultraviolet 
slopes up to 0.1 dex for up to ~400 Myr 
after a starburst. 
(Weijia Sun 2024)

Why should we care about fast rotation?
 
Striking Points:



LAMOST (DR5)   →     2,868 Early-Type stars

LAMOST (DR7)   →     9,382 Early-Type stars

GAIA (DR2)   →     over 1.7 billion stars of all spectral types

There should have many unknown fast rotators around...

~0.13% OB stars →  ~ 2.2 million unknown OB-Type stars  

~0.6% A stars →  ~ 10.2 million unknown A-Type stars  

~0.73% OBA stars →  ~ 12.4 million unknown OBA-Type stars  



Rotation velocities across the Main Sequence                 

Royer et al. 2009



ZPEKTR

“von ZeiPEl’s code for gravity darKening specTRal synthesis”

Acronym for:



Input 
models

TLUSTY/SYNSPEC ATLAS/SYNTH

MOOG MARCS

CMFGEN



There are currently two main prescriptions…                  

Classical von Zeipel 

Espinosa-Lara 

X



Temperature latitudinal profiles: PNRC Teff = 24,000 K

Levenhagen et al. 2024



New GUI interface of ZPEKTR (still under development):                  





Levenhagen et al. 2024    



Levenhagen et al. 2024      







Output fluxes



Synthetic Photometry





Further Improvements: 

            Adaptation to binary systems

            Differential rotation



Thank you
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