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n1Abstra
tIn this paper we use the method of 
hara
teristi
 
urves for solvinglinear partial di�erential equations to study the invariant algebrai
surfa
es of the Rikitake system_x = ��x+ y(z + �); _y = ��y + x(z � �); _z = �� xy:Our main results are the following. First, we show that the 
ofa
torof any invariant algebrai
 surfa
e is of the form rz + 
, where r isan integer. Se
ond, we 
hara
terize all invariant algebrai
 surfa
es.Moreover, as a 
orollary we 
hara
terize all values of the parametersfor whi
h the Rikitake system has a rational or algebrai
 �rst integral.1. Introdu
tion and statement of the main resultsWe 
onsider the Rikitake systems_x = ��x+ y(z + �) = P (x; y; z);_y = ��y + x(z � �) = Q(x; y; z);_z = �� xy = R(x; y; z);whi
h is a simple model for des
ribing the earth's magnetohydrodynami
dynamo (see for instan
e [2℄), where x, y and z are real variables; �, � and� are real parameters. These systems have been investigated as dynami
alsystems. For instan
e, Barge [1℄ gave 
onditions for whi
h the system hastwo invariant surfa
es. Hardy and Steeb [8℄ derived the 
onditions to �nd1The 
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