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I am writing to inform you about Nikulin's results on automorphisms
of Enriques surfaces. Let Y be an Enriques surface and X the
k3—surfaée such that Y=X/{1,0} where 6 is the involution of X

e without fixed points. Let S be the Picard lattice of X and

S, = {lxesle(x) = $x]

)

e et e et e e A4 wem o m ceeme L 2 - . . - - ) . ——
= [¢sies4__|esi = -4, 36;651 = -4 and (5,+8)/2¢€S]

a
(1) ¢ n

[A_Jcs_ the sublattice generated by A_
k= [a_] (b
-4 4
Then'K is a root lattice (K=-@Am, Dn' Ek).

Let £ : K mod2 - S+mod2
6_mod2 — 6 mod2

the homomorphism defined by (1) and H=Ker £ the isotropic
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‘'subgroup of form K mod2. The pair (K,H) is called the root in-

variant of the Enriques surface Y.

Theorem'1. The root invariant (K,H) defines Aut(Y) up to finite

groups.
A

Theorem 2. There are exactly 6 possibilities for the root
“invariant of an Enriques surface with a finite group of

automorphisms:

(Eg@a,,{0]), (DS,{a]) , (b @D,,{d],

L (Bgen, {0}, ((Bgea, ,Z/22) (E7@AZ®’A1,,2z_/22z:)ﬂ

o . . .. oo P PV x-_ _u-—.-..-.." ——
o Bt 3 Arrrvae i * -
. ( D '

. 1

:.The example of Dolgachev corresponds to the root invariant
(E8®A1,{5}) . The example of Barth-Peters (AutY ~Z) corresponds

s \"ﬁ
<
P

- o to the root invariant (E8,{5}).

‘%_The proof of theorem 1 uses the global Tdrelli theorem for
K3- surfaces, theorem 2 - elliptic pencils on Enriques surfaces.
Nikulin wants to note that these results are generalized to
K3-surfaces with a transcendental involution and its factors.

Yours sincerely

. | ; | oL | .’ _6&Q7§/;:E?”;A6

_ W..Barth) .
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" ON A DESCRIPTION OF THE AUTOMORPHISM GROUPS

R ‘ OF ENRIQUES SURFACES
- 'UDC 512.774

V. V. NIKULIN

"~ 1. Some deﬁnitions. By a.lattice we understand a nondegenerate symmetric bilinear

- form over Z. A lattice S is even if 22 = z - z is even for any z € S. The symbol S(r),

where r € @, denotes the multiplication of the form § by r. Furthermore, A,, D,, and
Ej are indecomposable negative definite lattices generated by their elements of square

(=2) which form the root systems A,, Dy, and Ei respectlvely, U= > ‘The symbol

@ denotes the direct sum.

By an R-invariant (or root invariant) we understand a pair (K, H), where K is a
negative definite lattice generated by its elements of square (—2) (i.e., the direct sum of
An, Dy, and E}), and H C K/2K is the isotropy subgroup with respect to the quadratic
form K mod?2 (i.e., z2/2mod2, where z € K), satisfying the following condition: the

overlattice Ky = [K z/2, where z € K and zmod2 € H| of the lattice K which is of -

finite index over K, does not contain elements of square (~1).

By an embedding of root invariants ¢: (K, H) — (K', H') we understand an embed-°

ding of the lattices K C K’ for which H = ¢‘1(¢(K/2K) N H'), where & = pmod 2.
Root invariants are considered up to isomorphism given by this definition.

By an r-invariant (modulo 2 root invariant or modulo 2 root system) we understand a
finite set A of a quadratic space f over the two-element field, which Satisfies the following
conditions: -

a) f(6)—1fora1166A

B) 35(8) = A for all § € A, where s3(z) = z + f(z,5)d is a reflection.

An embedding A; C A, of r-invariants and an isomorphism between them are easily

defined. — o
Every R-invariant defines an r-invariant r = B = (K, H) equal to A(K) mod H, where

N A(K)={6€ K|6?=-2)}, A(K)=A(K) mod2.

Note that an embedding of R-mvarlants naturally defines an embedding of their corre-
sponding r-invariants.
By an r-invariant A of type s we understand an invariant such that there exists

a negative definite sublattice K C Eg of finite index generated by A(K), and A =~
A(K)mod2Eg C A(Es) (see (1)). In other words, A =~ (K, H) for some R-invariant -
(K, H) for which rkK = 8 and there exists an embedding of R-invariants (K,H) C

(Es, {0}).

,2. Root invariants and the groups of automorphisms of Enriques sur-
faces. Let Y be an Enriques surface (over C), i.e., Y = X/{1,60}, where X is a K3
surface with a fixed-point-free involution # (recall that X is simply connected). Let S,
and S. be the fixed and the antifixed parts of the action of § on the Picard lattice S
of X. It is well known and easy to check that S:(27!) =~ U & Eg and S_ is negative
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Type Dual Graph of (—2)-curves Aut(X) Aut(X) dim
Es . ] o Z/11Z ‘zuz | 0
E72 o 1 P ?z//zﬁg {1} orZ{7Z | 10r0

Bo+ Aa Z/SLxSs | L[5T 0

Qs 1
{1} 0




" Type Dual Graph of (—2)-curves Aut(X) Auty dim
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- 2 :
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No. name facets root Enriques surface

1 124 12 Ds 1

2 12B 12 At i

'3 204 20 DstDs V

4 20B 20 2D m

5 200 20 104 +Ds Viinchar2 ---- [2Avx Dy

S“""““"""}{c 0D 20 As+Aq VI -

7 0E 20 5A+As VI

8 20F 20 24 v L 8M¥ 2A2 .
9 404 40  4A +24s M Lo T .
[10 0B 40  8A1+2Dg Milin char2 o (8A D4 ¥ Oy
11 40C 40 6A1+As MO -
[1’2 oD 40 1241+Ds Miinchar2 --=~ 12A\+ Dy
13 0F 40 2A+240 ML ___ _ _ -

14 964 96 84 ",_Z_f‘l" 2Az.
[15 g6B 96 164, ? '

16 96C 96 4k '

17 infty infty
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Type| P NE k| Aut R-inv. j
T lany | 1 | 12 Dy (Es ® A1, 10})
Toloanva) 2 | 12 (Z]2Z)* (Es ® AV, Z/2Z)

M any | 1 |12 Z2Z % Z/4 (Ds,{0})
a2 120 Gs x Z/2Z (B @A DAY (Z/2Z)%)
N By 1 20 Gs (e ® As,10})

G e Ss (Ee ® Ds, Z/2Z)

vii| 5 | 1 |20 S (A ® A1, Z/22)

Mi| 3 | 2 |40 Aut(Se) (A% @ A%, (Z/22)")

M| 3 [ 8 [40 (Gax Gy NZ2Z | (Ds® AT (Z2Z)) |

TABLE 1. Coble surfaces with finite automorp

hism group (p # 2)

[Typel » T Aut R-inv. [ Moduli |
1 any 12 Dg (Es (43] A1, {0}) Al \{0, —-210}
| anyi |2 S, (Do, {0}) An\ {0, —2%}
T | any | 20 | (Z/4Z X (Z]21)%) % Ds | (Ds ® AP? (Z[2Z2)°) unique
™V | any | 20 | (Z[2Z)"~ (Z[5Z ¥ L[AZL) (D¥Z/2Z) unique
Vo rzEsy 120 Gy X L/2Z (B, A:® A1, Z/2Z) unique
VI [ #3,56] 20 Ss (Ee ® As,10}) unique
viL | #5 | 20 Ss (Ae ® A1, Z/22) unique
TADLE 2. Enriques surfaces with fimite automorphism group {p # 2)
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