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EAST CHINA NORMAL UNIVERSITY

DEPARTMENT OF MATHEMATICS

3663 Zhongshan Road (Northern)
SHANGHALI 200062, CHINA

12 April 1990

Dear Miles,

My student Tan, Shengli has just had a construction of surfaces whose canonical map
is of degree 3 over a canonical surface.

For this he takes 3 points qy,9g,93 in general position on Pz , and 3 lines passing
through each point. this configuration of 9 lines has n+3 triple points and 27-3n double
points, and we suppose n$3 . Let Y be the resolution of the Galois triple cover of p?
ramified along these 9 lines. Y is a surface with pg=8—n, q=0, K%=18-3n , whose
canonical map is birational. Over Y , there are 27-8n configurations of (-2)-curves of
type A, vhich are inverse images of the double points of the branch locus. Considering
the inverse image of the divisor which is the sum of the 3 lines passing through q
minus those passing through qg he shows that these (-2)-curves satisfy a certain
3-divisibility (on each Ay . take one curve with coefficient +1 and the other -1 . If
the curves are chosen appropriately, the sum is linearly equivalent 3 times of an
integral divisor), therefore one can make a Galois triple cover of Y ramified along
these 54-6n (-2)-curves, to arrive at a surface whose smooth minimal model X has pg-a-n,
q=0, K2=54-9n+3t , where t£1 is the numbre of line in the configuration containing 4
triple points. As pg(xlupilY)>0 , the canonical map of X factorises through that of Y .

If one takes 2 lines passing through each ay instead of 3, one gets a variant of the
above construction for which the canonical map ig of degree 9 over P2 . Tan also has
another variant with degree 5.

Best wishes,

Yours sincerely

G. Xiao
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