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Empirical instability strip for classical Cepheids II. 
The Small Magellanic Cloud galaxy (Accepted in 
A&A) 



A  N O V E L  Q - P E D  M E T H O D

OGLE-LMC-CEP-1347: Double-lined 
binary (SB2) system (Pilecki+2021). The 
orbital period (59 d) is the shortest 

known to date for a binary Cepheid. 

(ApJL, 981, L35)

Precise parameters for both 
components using a modeling method 

that uses the mass ratio (q), pulsation + 
evolutionary models, and the distance 

to the object (q-PED method).



A  N O V E L  Q - P E D  M E T H O D (ApJL, 981, L35)

The evolutionary age difference of 
almost 1 Gyr between the components 

strongly favors the Cepheid merger 
origin scenario.

The actual age of the Cepheid would 
be 1.09 Gyr, indicating that a significant 

fraction of Cepheids may be much 
older than typically assumed.



E M P I R I C A L  I N S TA B I L I T Y  S T R I P  I N  T H E  S M C
(arXiv:2512.16997) 

Slope changes at periods between 
1.4 and 3 days along the SMC IS.  

Most likely explained by the 
distribution of metallicity. 

Blue loops at the SMC 
metallicity are not consistent 

with observations.



E M P I R I C A L  I N S TA B I L I T Y  S T R I P  I N  T H E  S M C
(arXiv:2512.16997) 

The analysis of crossing times 
showed that the expected number 
of Cepheids as a function of 
period agrees with the observed 
distribution for P > 1 days.

F-mode Cepheids with periods longer than 3 days should 
be used for distance determination.



Q - P E D  O N  D O U B L E  
B I N A R Y  C E P H E I D S

We applied the q-PED method to 9 
newly identified double binary 

Cepheids

In progress 

 The 18 new Cepheid masses will 
greatly improve our understanding of 

the mass-luminosity relation.



Thanks!


