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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




Geometrical configurations of the three TTPs 
discovered first: 

d Sct pulsators with main sequence companions

Fuller et al. 2020, MNRAS 498, 5730

HD 74423 TIC 63328020CO Cam






Basic properties of these three TTPs

Fuller et al. 2020, MNRAS 498, 5730











Scientific curiosity or astrophysically useful?



Each individual stellar oscillation samples a different interior cavity; 

its frequency is governed by the physical conditions in this cavity 

Scientific curiosity or astrophysically useful?



  

How can we look inside stars?



How do we know what kind of pulsation we deal with?



Tidally tilted pulsation axis

Reed, Brondel & Kawaler 2005, 
ApJ 634, 602



Tidally tilted pulsation axis

Reed, Brondel & Kawaler 2005, 
ApJ 634, 602

l=1, m=0



Tidally tilted pulsation axis

Reed, Brondel & Kawaler 2005, 
ApJ 634, 602

l=1, m=1





The use of Echelle Diagrams

a Cen



The use of Echelle diagrams

HD 74423 TIC 63328020CO Cam






The use of Echelle Diagrams

HD 265435



Opening our treasure trove
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Opening our treasure trove



...and Pandora’s Box



Take-away points

A tidally tilted pulsator (TTP) has its pulsation axis pulled into the orbital plane by a 
close binary companion

A single sided pulsator additionally has the pulsation modes distorted by the 
gravitational pull of the companion

TTPs offer new insights into stellar astrophysics: they are a new type of pulsators in 
binary systems, and they are oblique pulsators → mode identification

This should enable some of these systems to be studied asteroseismically; accurate 
stellar parameters from binarity provide tight constraints and vice versa

The TTPs known so far share little except that they are TTPs: different amount of tidal 
distortion, different chemical composition, different pulsational behaviour, different 
evolutionary history, different type of star

A systematic study of these stars, and discovery of more representatives are needed. 
There is a multitude of objects that can be examined – for instance almost a million stars 
with TESS data
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