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The edge of a convective region inside a star gives rise to a characteristic periodic 
signal in the frequencies of its global p-modes (e.g. [1], [4]), such that the frequencies 
ω are then essentially a smooth function of the mode order η plus a periodic compo-
nent δωρ=Α(ω) cos[2((jfd+0o)]. Here the amplitude is Α(ω)=^/Α'1/ω4+Αΐ/ω2, with 
A\ and Αι being values that depend weakly on frequency ω: A\ is always present 
in general, but Αι will be non-zero only if there is overshoot; fd is essentially the 
acoustical depth r (i.e. the sound travel time) of the edge of the convection zone 
measured from the surface of the star; and φο is a constant related to the phase 
of the eigenfunctions. To facilitate the comparison between different stars, we con-
sider the amplitude evaluated at a fiducial frequency by defining A<\ = Α(ώ). For the 
Sun, we chose as the reference frequency ώ = 2 5 0 0 μΗζ. If we take this value and scale 
it for other stars (using just a standard homology scaling for frequencies), we find 
ΰ;/27Γ=2500 μΗζχ ( M / M Q ) 1 / 2 ( R / R Q ) ~ 3 / 2 . 

Concentrating on the case without convective overshoot, we have 

A A L 9 d V r Ai = — oc — — , (1) 
ω2 u2rt dr 

where r t is the total acoustical radius of the star, and gravitational acceleration g and 
radiative temperature gradient V r are evaluated at the convective boundary. This 
gives the dependence of the amplitude A<\ on the position of the boundary. To study 
the variation of A<\ with stellar mass we need to know how the different functions 
of the stellar structure in equation (1) depend on the mass. Assuming that opacity 
/ c o c p a T " / ? , an homology scaling gives dVr/dr(xLR-3OI^-3/2M-6/2-ß^A. Adopting 
a—I and ß—1/2, we find that 

AD = ADTQ (L/LQ) (R/Re)-1 (M/MQ)~
5 , (2) 

where we have used as reference the value >ld,0 found for the Sun. 
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The feasibility of detecting the signal is measured by the dimensionless ratio 
A d / ô ; = 3 . 5 x l O - 5 ( L / L 0 ) ( A / J R 0 ) 5 / 2 ( M 0 / M ) - 1 1 / 2 . Thus the signal we seek in the fre-
quencies is typically a few parts in 10 5 . 

For stars of mass similar to the Sun (0.8 < M/MQ < 1.2) we have roughly that 
R(xM16 and L o c M 5 (Figs 22.2, 22.3 of [2]); thus the amplitude of the signal and its 
ratio to the reference frequency scale as 

Αά = Λ ι , θ ( Μ / Μ θ ) - 1 · 5 and Ad/u = 3 . 5 x l 0 ~ 5
 ( M / M 0 ) " 5 / 4 . (3) 

Fig. 1: Expected dependence 
on stellar mass of the am-
pl i tude of the periodic signal 
in the frequencies arising f rom 
the edge of a convective enve-
lope (open circles) or f rom the 
edge of a convective core ( t r i -
angles), as predicted by equa-
t ion (1). Also shown are values 
f rom expressions (2) (dashed 
line) and (3) (dotted line) for 
the expected ampl i tude. The 
measured values for the sig-
nal in the frequencies (w i th de-
gree <4) are represented by the 
filled circles. 

From the p-mode frequencies of Z A M S models for different stars we have deter-
mined the amplitude of the signal arising from edges of convective regions using the 
least-squares method described by [4]. The modes used have degrees / between 0 and 
4. These modes might in principle be observed for distant stars. The numerical results 
of the fits are shown in Figure 1. It is clear that the signal that one expects to detect 
from the edge of convective envelopes in stars of mass up to 1 . 3 M 0 can indeed be 
measured in frequency data that we can hope to obtain for such stars. We have also 
calculated the amplitude of the signal that would be produced by the convective core 
of a star with mass > 1 . 5 M 0 ; as shown by the figure this should also be large enough 
that it ought to be detectable. 

Finally, we make two remarks. First we note that the predicted amplitudes in 
velocity (vosc) for solar-like oscillations in other stars (e.g. [3]), for this mass range, 
are expected to increase with mass according to voscoaL/M(xM4. Such a behaviour 
would compensate the decrease with mass found here for the detectability of the sig-
nal. Secondly, the composition inhomogeneity arising from evolution implies a strong 
increase in the detectability of the core for older higher-mass stars. This is expected 
to be important for studying high-mass stars with a large convective core and a neg-
ligible envelope; in particular, overshoot from convective cores may modify the signal 
in measurable ways. 
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