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Synergies and applications

Asteroseismology often requires knowledge about the basic 
parameters (Teff, L, M,…) of the stars to be examined to avoid 
ambiguities – (eclipsing) binary stars can provide that

Some of the quantities asteroseismic and binary star analyses 
attempt to determine are the same and can be compared and fixed

Some of the astrophysical questions to be resolved are the same, 
e.g. the “mass discrepancy” (Tkachenko et al. 2020, 2024, Sekaran 
et al. 2020, Eze & Handler 2024)

Tidal effects on pulsations can significantly influence the evolution 
of binary systems; the presence of a binary companion can affect 
the pulsations (Talks by Beck, Fellay, Kołaczek-Szymański)



  



A pulsating ellipsoidal variable



The pulsation is stronger during the 
deeper ellipsoidal light minima



Pulsation modes occur in frequency multiplets interpreted as caused by aspect 
variations of the oscillation – The Oblique Pulsator Model (Kurtz 1982)

Rotational and pulsational axis are not 
aligned (oblique)

The oscillations of a tidally tilted 
pulsator can be mathematically 
described the same way as roAp 
pulsations, with b close to 90o.

Analogy with rapidly oscillating Ap (roAp) stars



Schematic of the HD 74423 system

Fuller et al. 2020, MNRAS 498, 5730





MNRAS 494, 5118 (2020)



Schematic of the CO Cam system

Fuller et al. 2020, MNRAS 498, 5730







Schematic of the TIC 63328020 system

Fuller et al. 2020, MNRAS 498, 5730



The use of Echelle diagrams
HD 74423 TIC 63328020CO Cam



Tidally tilted pulsation axis

Reed, Brondel & Kawaler 2005, 
ApJ 634, 602

l=1, m=0





Echelle Diagram of the pulsations of HD 265435







A related kind of beast

Zhang et al. 2024, MNRAS 528, 3378



A related kind of beast

Zhang et al. 2024, MNRAS 528, 3378



A related kind of beast

Zhang et al. 2024, MNRAS 528, 3378



A related kind of beast

Zhang et al. 2024, MNRAS 528, 3378



A related kind of beast – triaxial pulsator

Zhang et al. 2024, MNRAS 528, 3378

Animation: courtesy Jim Fuller



A related kind of beast – triaxial pulsator

Zhang et al. 2024, MNRAS 528, 3378

Animation: courtesy Jim Fuller



A related kind of beast – triaxial pulsator

Fuller et al., submitted to ApJ

x mode                                   y mode                               z mode

Animations: courtesy Jim Fuller



Coming up next...

(ApJ, in press; arXiv: 2409.03815)

(submitted to ApJ)

Graphics: courtesy Jim Fuller
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