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Torus action on Sn and sign-changing solutions
for conformally invariant equations

M ANUEL DEL P INO , M ONICA M USSO , F RANK PACARD AND A NGELA P ISTOIA

Abstract. We construct sequences of sign-changing solutions for some conformally invariant semilinear elliptic equation which is defined S n , when n ≥ 4.
The solutions we obtain have large energy and concentrate along some special
submanifolds of S n . For example, for n ≥ 4 we obtain sequences of solutions
whose energy concentrates along one great circle or finitely many great circles
which are linked to each other (and they correspond to Hopf links embedded in
S 3 × {0} ⊂ S n ). In dimension n ≥ 5 we obtain sequences of solutions whose energy concentrates along a two-dimensional torus (which corresponds to a Clifford
torus embedded in S 3 × {0} ⊂ S n ).
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1. Introduction and statement of the result
1.1. Introduction
We are interested in the existence of sign-changing solutions for the Yamabe-type
equation
4
!g̊ u − n (n−2)
(1 − |u| n−2 ) u = 0,
(1.1)
4

in S n , where g̊ denotes the standard metric on S n and n ≥ 3. Obviously u 1 ≡ 1 is a
solution of (1.1). The classification of solutions of (1.1) which do not change sign
goes back to the result of M. Obata [7] that states that all positive solutions of (1.1)
arise as the functions u which appear in the identity
4

K ∗ g̊ = u n−2 g̊,
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