




  



  



Atmospheric Instability in front of Yellow Evolutionary Void

• YEV is observational phenomenon for blueward evolving post-RGB stars. 
    The models show a very extended partial H-ionization zone in an extended atmosphere    
    with volumetric pressure-weighted heat-capacity integral <1 > very close to 4/3.
• Cool boundary of YEV at Teff ~ 8100 K with large compressibility or small bulk modulus.  
• Redward evolving SGs do not feel YEV, while blueward evolving post-RSGs bounce off.



  



  



  



  



  



  



  



  



  



  



  



•   Kraus et al. (A&A 2019)

 Historical outbursts of Rho Cas after 1941

• Photometric comparison of 
outbursts 1946, 1986, 2000, & 2013.

• Became shorter and more frequent.  
• Bouncing against YEV, transition to 

other phase B[e], LBV? 

•   Maravelias & Kraus (2022)



•   Kraus et al. (A&A 2019)

 Historical outbursts of Rho Cas after 1941

• Photometric comparison of 
outbursts 1946, 1986, 2000, & 2013.

• Became shorter and more frequent.  
• Bouncing against YEV, transition to 

other phase B[e], LBV? 

•   Maravelias & Kraus (2022)



•   Kraus et al. (A&A 2019)

 Historical outbursts of Rho Cas after 1941

• Photometric comparison of 
outbursts 1946, 1986, 2000, & 2013.

• Became shorter and more frequent.  
• Bouncing against YEV, transition to 

other phase B[e], LBV? 

Kraus (2024)
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 Teff variability from Fe I and Ca I absorption lines

• Teff from abs. line depth ratios of ~320 spectra in 2018-2024; Teff = 6200 K – 7800 K.
• UBV-magnitude curves strongly correlated to Fe I 6412 line depth variability.
• Quandt et al., 2024 (conf. Poster: Ten years of spectroscopic monitoring of Rho Cas).



 Radiative transfer modelling of variable wind conditions 

• Modelling of detailed metal line
profile variability in Rho Cas.

• Central core of Fe I absorption 
lines blue-shift and deploy far 
violet extended line wings when 
Teff increases > 7200 K.

• Fe I cores red-shift and become    
more symmetrical towards lower
Teff ~6500 K & decrease of Mdot.

Dec 1993 :  Teff=7250 K log(g)=1.0 Apr 1995 :  Teff=6500 K log(g)=0.5



• Semi-empiric modelling of Tgas-, density-, Ne-, and Vwind-structure from line fitting.
• Non-LTE, plane-parallel, 1-D, hydro-static atmosphere+wind models for line formation.
• Stellar mass-flux   Vwind can vary by factor of ~5 around mean Mdot ≃ 10-5 M⊙/y.     

 Radiative transfer modelling of variable wind conditions 



  



  

● Modelling of metal lines in 4 luminous LMC stars (Kourniotis et al., 2022, MNRAS). 
● HD 269953 is post-RSG binary of Teff = 7050 - 7300 K (2014 – 2017).
● HD 271182 is ‘Rho Cas analog’ of Teff = 6100 - 6500 K & dims by ~0m.4 (very promising).

  



  

Slow clearing of ejected shells revealing hot supergiant ? (Nieuwenhuijzen et al. 2012) 



  

• Kasikov et al. 2024 (A&A, in press)      YHG V509 Cas – stable in the ‘yellow void’
• Stable pulsations around Teff ~ 7800 K. Is HR 8752 starting to traverse the yellow void?

 



  

•  V-band magnitude variability follows the Vrad-curve, or V - Vrad phase shift observed.
     
   



  

•  V-band magnitude variability follows the Vrad-curve, or V - Vrad phase shift observed.
•  Phase shift also observed in Rho Cas in 1993-2003 (spectroscopic twins in 1970ies).
•  Signaling quasi-periodic variability phases with radial pulsations.



Historical Outburst Event in YHG HR 5171A ?  

•   Visual lightcurve of 60+ years reveals two deep V-brightness minima.
•   Long- & short-term photometric and spectroscopic variability very similar to Rho Cas.
•   Dean and Otero dimming are reminiscent of V-lightcurve in Rho Cas during outbursts.



Historical Outburst Event in YHG HR 5171A ?  

•   Visual lightcurve of 60+ years reveals two deep V-brightness minima.
•   Long- & short-term photometric and spectroscopic variability very similar to Rho Cas.
•   Dean and Otero dimming are reminiscent of V-lightcurve in Rho Cas during outbursts.
•   Investigation ongoing comparing Rho Cas millennium outburst and HR 5171 dimmings. 

→ Same physical phenomenon in single YHGs ? (Lobel et al., in prep.)
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