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Two Suns in the Sky ? 
                               … more often than you think! 



S-type vs. P-type [Habitable] Orbits 

Coined by: R. Dvorak, R. 1982, Oesterreichische Akademie der Wissenschaften, Mathematisch-
Naturwissenschaftliche Klasse, Sitzungsberichte Abt. 2, 191 (10), 423 

 

S-Type:   Planet orbits one star  (single)                  P-type:   Planet orbits both stars  (pair) 

 



Example: Study of Kepler-16 
 (Quarles et al. 2012) 



CBP- cont’d 



Focus of Study 

 Aim: Study of Habitability (to be more precise: CLI-HZ) in Stellar Binary Systems 

 Authors of previous work: (selected list) 

           S. Eggl, N. Haghighipour, N.R. Hinkel, L. Kaltenegger, S.R. Kane, P.A. Mason, E. Pilat-Lohinger 

 

 Key Problem: Exploring Binary Habitability for general systems defined by L 1,2, 
T1,2, M1,2, 2abin, ebin, and an adequate choice of the planetary climate model 
 

 Goal: Identifying Type of Habitability: 

 S-Type  … P-Type … none … both … OR: Is the S/P-type habitability TRUNCATED 
by  the requirement of planetary orbital stability, referred to as: ST / PT?  

  

 

 



Comparison: Classical vs. Revised 



CLI-HZ Developing Updates 
 Kopparapu et al. (2013, 2014) 



Binary Systems 
 (Cuntz 2014, Cuntz 2015, & ongoing work by Zh. Wang, B. L. Quarles) 



Methodology: Solution of fourth order  polynomial with  the set of 
algebraic solutions constraint by additional conditions  

Methodology 



Methodology, cont’d 

The RHZs (radiative habitable zones) of S-type or P-type 
orbit, constituting an annulus around each star (S-type) or 
both stars (P-type), can be determined by  

Furthermore, orbital stability of the planet 
need to be taken into account as well. 



Methodology, cont’d 

 The RHZs (radiative habitable zones) of S-type or P-type orbit, 
constituting an annulus around each star (S-type) or both stars (P-
type), can be determined by  

 

 

 Furthermore, orbital stability of the planet need to be taken into 
account as well. 



Width of Binary HZs 

 

 



Climatological HZs in Binaries 
[equal-mass systems, w & w/o ellipticity] 



Examples 
 (2016, to be submitted) 



Key Findings 



Steps Ahead 

 Excursions of planets from the CLI-HZ permitted !? (Williams & Pollard 2002) 

 Multiple (n>2) Stellar Systems --- Chaos Theory 

 Effects of UV, EUV, (Super-)Flares, Energetic Particles; possible approach: 
Introduction of other types of “habitable zones” 

        Example: UV-Habitable Zone (Buccino 2006;  Sato et al. 2014; Sato & Cuntz 2016) 

 Finally: Expansions to solvents other than H2O 



Code BinHab (online, hosted by UT Arlington) 


