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evidence of a cool 
companion in the 
spectrum (TiO band)

late-type spectrum in 
near IR

Unclassified B[e] stars

-> do not fit  HD 45677, HD 50138 or HD 87643, …
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FS CMa stars
FS CMa stars - definition from Miroshnichenko 2007

Emission-line spectra contains: Balmer lines, Fe II, [O I], ([Fe II], weak [O III])

IR excess - peak at 10 - 30 μm

Location outside of star-forming regions

If companion - fainter and cooler than primary (degenarate) 

-> primary T = 9 000 - 30 000 K

-> (L*/L☉
) between 2.5 and 4.5
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HD 50138   6.67 mag FX Vel   9.72 mag

MWC 137   13.76 mag

FS CMa   8.5 mag

MWC 485   11.5 mag

MWC 623   10.92 mag

     Photometry

- chaotic behavior (multiperiodicity)
- pulsations, co-rotating structures, 

dust occultations, material infall, 
material ejecta, wind, moving layers
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Observed properties
Spectral variability

absorption lines - night to night 

emission lines - weeks to months

forbidden lines - months to years

Various features may be observed

dusty clumps, material infall or ejecta
HD 50138, Jeřábková et al. (2016)
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Observed properties
Systems with ongoing or 
finished dust formation

Strong mass loss in at least two 
cases (HD 87643, AS 78)

 10-6 M
☉

/yr

Higher than can be explained 
by radiatively driven wind

-> Stellar evolution of a single 
star is not enough



Binary hypothesis
Miroshnichenko 2007

-> binaries with mass transfer

- K-type companion (MWC 623 and 
V669 Cep)

- degenerate comp. (CI Cam)
- brightness variations attributed to 

orbital motion (AS 160 and MWC 342)
- spectro-astrometry (FS CMa,                 

HD 50138, and HD 85567)
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- puffed-up rim due to dust 
sublimation

- dusty halo, dusty wind
- near IR instruments

Hofmann et al. (2022), FS CMa



Interferometric observations

HD 50138, Kluska et al. 2016
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New hypothesis
Strong magnetic field

Slow rotation

Appearance of young 
stellar objects, but far 
from star forming regions

Position on the HR 
diagram near TAMS

Large space velocities

Schneider et al. 2020 Miroshnichenko et al. 2017



NBODY6 code

Open clusters in galactic potential, 8.5 kpc from Galactic center

statistical study - focus on mergers - distribution of spectral types

Initial orbital period distribution with a threshold mass 2 M
☉

 and 5 M
☉

…

Dvořáková N., Korčáková D., Dinnbier F. and Kroupa P. (submitted)
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N-body simulations

mergers that 
occurred after 
100 000 yr

mergers resulting 
from  pre-MS 
eigenevolution
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N-body simulations - more than 50% of mergers are B stars



N-body simulations - around 15 % of mergers - A stars
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Outbursts of contact 
binary V1309 Sco 
explained by stellar 
merger (Tylenda et al. 
2011)
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Current view of FS CMa stars

Image credit: D. Korčáková



Conclusions
FS CMa stars - OVERLOOKED CHANNEL OF STELLAR MERGERS

Merger events are dominated by B-type stars

Possible progenitors of magnetic Ap stars among late B-type FS CMa stars 



Current view of FS CMa stars

Image credit: D. Korčáková



Evolutionary stages of the merger products

Hurley et al. (2000)

Dvořáková et al. (submitted)



Additional figures and tables

Dvořáková et al. (submitted)
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Renzo et al. (2019)


