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Fig. 1 The amplitude growth rate per period vs. frequency for nonradial modes. The coupling between

convection and oscillations is neglected (a) and considered (b).
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Fig. 2 (a) The amplitude growth rate per period vs. the radial order n for l = 2 (circles), 4 (triangles), 6

(inverse-triangles), and 8 (squares) nonradial modes. (b) The amplitude growth rate per period vs. l for f

(squares), p1 (circles), p2 (triangles) and p3 (inverse-triangles) modes. The large open and small black
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Fig. 3 The accumulated work (solid lines) and the logarithm of the fractional radiation flux vs. depth

(represented by pressure) for f (a), p1 (b), p2 (c), and p5 (d) modes of l = 2
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Are There the Unstable Low-degree P1 modes in the

Sun?
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ABSTRACT By using a nonlocal time-dependent theory of convection, the nonadiabatic

oscillations of the solar low- and intermediate-degree (l < 25) modes are calculated. The

results show that the nonradial p1 modes of l = 1 ∼ 5 are pulsationally unstable. However,

the adjacent g, f, p2-p5 modes, and p1 modes of l > 5 are stable. The analysis of accu-

mulated works shows that the excitation of the low-degree p1 modes is resulted from the

radiation zone beneath the convection zone. Whether the sun has the unstable low-degree p1

modes is significant for defining the excitation mechanism of the solar five-minute oscillation.

Key words sun: oscillation, convection


