
R E C O V E R I N G T H E P U L S A T I O N V E L O C I T Y D I S T R I B U T I O N 

O N S T E L L A R S U R F A C E 

1 · I n t r o d u c t i o n 

The analytical expression between the line profile and its corresponding pulsation 
velocity field is derived by the assumption of Doppler Imaging (DI) . Based on this ap-
proach, numerical experiments of the recovery of the one dimensional nonradial pulsation 
velocity distribution from the residual line profiles are presented. 

2 . M o t i v a t i o n 

Since the present methods of line profile analysis of nonradial stellar pulsation based 
on the DI principle employ the residual line profile series as the input data instead of 
the velocity field itself, they are more or less empirical and lack of firm mathematical 
foundation. Here we find that there exists the analytical relation between the line 
profiles and their corresponding velocity field in the case where the DI assumption is 
satisfied. Based on this relation, we give a method of reconstructing the one dimen-
sional velocity distribution from the residual line profiles. We hope this effort can lead 
the way to approach more accurate mode identification of nonradial pulsation. 

3 . Bas i c relat ions 

The mathematic form of a line profile can be expressed as 

where 6(x, y) = 1 — u\ + u\y/l — (x2 + y 2 ) , is the limb dark law, and f(v) is the in-

trinsic profile. The Fourier transform is expressed as: Ρ*(ω) = p(v)e~%UiV dv. When 

uVpn\ 1, the DI assumption is satisfied and we can obtain Ρ(ω) = F(u>)(R(u) — 

ίωΫ(ω))) where F(u>)f R(u) and Υ(ω) are the Fourier transforms of f{v),r(x) = 

2(1 - u\)y/l-x2 + ^ ( 1 - z 2 ) ,andi> P uiOr) = f^\j^b(x1y)vpxl\(x)y)dyi respec-
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Figure 1. The results of numerical experiments for some modes. The parameters used in the 
calculation are as follows: (a) / = 8, m = —5 with amplitude of 0.01 υ sin t, k = 0.25, i = 75°, 
vsin t is 17 times the width of the intrinsic profile, (b) / = 14, m = —14 and / = 2, m = 2 
with amplitudes of 0.01 and 0.1 vsini, respectively, k = 0.25, i = 85°, υ sin ζ is 20 times 
the the width of intrinsic profile, (c) / = 5, m = —3 and / = 8, m = — 5 with amplitudes 
of 0.09 and 0.03 vsinz, respectively, k = 0.25, i = 75°, vsini is 17 times the the width of 
intrinsic profile, (d) I = 15, m = —9 and I = 3, m = 2 with amplitudes of 0.01 and 0.03 
usini, respectively, k = 0.25, t = 75°, vsini is 17 times the width of the intrinsic profile. 

tively. Considering F(u)R(u) is the Fourier transform of non-pulsation profile, p*(v), 
we obtain the relation: 

?\p(v)-P*(v)] = -iu>F(u>)V(u>), or ρ(υ)-ρφ(ν) = -ιΤ^ω] * f{x) * v p u I ( « ) , 

where Τ and J7"1 denote the Fourier transform and the reverse transform, respec-
tively. 

4 · H o w t o a p p l y t h e t echn ique 

We use the observed residual profiles, p(v) — and perform the deconvolution 
to them with Τ~ι(ω), then the intrinsic profile, / ( # ) . Finally, the surface velocity 
distribution, vpu\(x), can be recovered. The numerical experiments are made and the 
results are shown in F ig . l . 
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