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Candidates among LMC Cepheids.

Candidates for non-pulsating stars
in the Cepheid instability strip

Parameters from Strömgren photometry:
Teff, [M/H], log g

Photometrically stable ~ few mmag!

MIKE spectrograph

6.5 m Clay telescope (Las Campanas) 

Slit 0.7”, R blue ~ 41000, R red ~ 32000.



  

Spectroscopic Analysis: Methods and Results 

Spectrum synthesis
GSSP code (Tkachenko 2015)

SynthV RT code (Tsymbal 1996)
ATLAS atmospheres (Kurucz 1993)

MEASURED: Teff, log g, [M/H], ξ, Vrot, [X/H]

EW method
MOOG v2019 (Sneden 1973),

ARES v2 (Sousa 2015)

Enhanced heavy s-process elements!

Synthetic fit compared to the observed spectra:

Best fit parameters for CAN-11:

Teff         = 6512 ± 84 K                  log g = 1.48 ± 0.18 dex
[M/H]    = -0.30 ± 0.07 dex        ξ          = 4.22 ± 0.15 km/s
Vrot sin i = 8.32 ± 0.99 km/s

Abundances of chemical elements in CAN-11:



  

Consistency of spectroscopic atmospheric parameters 
with Strömgren photometry

Teff, log g, [M/H]: Strömgren photometry vs. spectral synthesis:

[M/H] ≈ -0.3 dex – in agreement with typical values for LMC Cepheids
(Romaniello et al., 2022; Hocdé et al., 2023)



  

Similarity to classical Cepheids

● Teff, log g, [M/H], ξ consistent with LMC Cepheids (NGC 1866) (Lemasle et al., 2017)

● log g consistent with binaries in Cepheids (Pilecki et al., 2018)

● [α/Fe] consistent with barium stars at similar [Fe/H] (de Castro et al., 2016)

[α/Fe]  - mild supersolar trend:



  

Barium-stars chemical signature

Spectroscopic draft ready; paper in preparation.

Empirical boundaries separating strong- and mild-barium stars:

[hs/ls] > +0.3 dex                                                                                   [Ba/Fe]  +0.6≳  dex     

[hs/ls] vs. [Fe/H]:                                                                                 [Ba/Fe] vs. [Fe/H]: 



  

V840 Centauri. 
An extreme short-period yellow symbiotic system

SALT/HRS: ~3700 - 8900 Å; R ~40000

„HRS monitoring of yellow symbiotic systems”

The example of V-band frame

2024.03.17 – 08.07

V, IC photometry:

seq=2/V/110,2/Ic/90

Cerro Murphy Observatory / ‘Zibi’ 0.8m

Programs: 

2018-2-SCI-021, 

2019-1-MLT-008,

2025-2-MLT-004

(PI: C. Gałan; ~7 yr +)

Sample: 21 yellow SySt

V840 Cen
● Shortest Porb ≈ 8.1 days among known SySt.
● One among 4 objects with a strong Li I 6708 Å.

Blending with a nearby field star:

required excellent CMO conditions



  

V840 Cen:
tidally distorted RG with a massive WD in a circular orbit

A manuscript for ApJL is in preparation.

Vrot sin i = 24.7 ± 1 km/s

Circular orbit (e < 0.0086)

Porb = 8.095740 ± 0.00079 days

KG =39.28 ± 0.32 > KWD = 29.66 ± 2.36 km/s

RG = 4.28 ± R⊙/sin i

MG = 0.92 ± 0.12 M⊙; MWD =1.18 ± 0.20 M⊙

Nova eruptions observed (5 < t2  < 22 days)

Atmospheric parameters of RG:

Teff = 4864 ± 75 K, 

[M/H] = -0.62 ± 0.08 dex,

ξ = 1.00 ± 0.13 km/s,

[α/Fe] ≈ +0.2 dex,

[hs/ls] ≈ +0.4–0.7 dex
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