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Kahlerian K3 surfaces and Niemeier lattices, 11

Viacheslav V. Nikulin

Abstract.

This is a continuation of our paper [13] where we considered mark-
ings of Kéhlerian K3 surfaces by Niemeier lattices and studied in details
these markings and their applications to finite symplectic automor-
phism groups and non-singular rational curves of K3 surfaces for the
first Niemeier lattices Ny, k =1,2,...,21.

Here we do the same for the remaining Niemeier lattices Noo and
No3 with root systems 1245 and 24 A; respectively.

Dedicated to Professor Shigeru Mukai
on occasion of his 60th Birthday

§1. Introduction

Studying of finite symplectic automorphism groups of Kéhlerian K3
surfaces started in our papers [10] (announcement, 1976) and [11] (1979).
Some general theory of such groups was developed, and Abelian such
groups were classified (14 non-trivial Abelian groups). Further, in [12,
Remark 1.14.7] (1979) we showed, in particular, that all finite symplec-
tic automorphism groups of K3 surfaces can be obtained from negative
definite even unimodular lattices and their automorphism groups using
primitive embeddings of even negative definite lattices into such unimod-
ular lattices. By our results about existence of primitive embeddings of
even lattices into even unimodular lattices in [12], for K3 surfaces it is
enough to use negative definite even unimodular lattices of the rank 24.
They are Niemeier lattices.

Later, all finite symplectic automorphism groups of Kéhlerian K3
surface were classified as abstract groups by Mukai [8] (1988), (see
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also Xiao [18], 1996). Kondd in [6] (1998) showed that this classifi-
cation can be obtained by using primitive embeddings of lattices into
Niemeier lattices (see also the important appendix to this paper by
Mukai). This is similar to our considerations in [12, Remark 1.14.7].
Recently, Hashimoto [5] applied similar ideas of using Niemeier lattices
to classify finite symplectic automorphism groups of Kélerian K3 sur-
faces similarly to our results about Abelian such groups in [11].

Thus, now it is clear that methods of using negative definite even
unimodular lattices and Niemeier lattices are very powerful.

In [13], we used ideas and results of [12, Remark 1.14.7] to show that
all twenty four Niemeier lattices are important for Kéahlerian K3 surfaces,
their geometry and their symplectic automorphism groups. (Usually, the
Niemeier lattice with the root system 24A; related to Mathieu group
Moy is used.) From our point of view, all twenty four Niemeier lattices
are important for K3 surfaces.

In [13], we introduced and used markings of a Kéhlerian K3 surface
X by Niemeier lattices. Using these markings, one can study, in partic-
ular, finite symplectic automorphism groups and non-singular rational
curves on X. In [11], we demonstrated that to study finite symplectic
automorphism groups of K3 surfaces, it is important to work not with
algebraic K3 surfaces but with arbitrary Kéhlerian K3 surfaces. Gen-
eral Kéhlerian K3 surfaces X have negative definite Picard lattices Sx
of the rank rk.Sx < 19. By our results in [12], there exists a primi-
tive embedding of Sx into one of 24 Niemeier lattices. One can study
some arithmetic and geometry of Sx and of X using such primitive
embedding. It is called a marking of X. All 24 Niemeier lattices are im-
portant for that. For Ké&hlerian K3 surfaces with semi-negative definite
and hyperbolic Picard lattice Sx we used some modifications of these
markings.

In [13], we studied in details markings of Kéhlerian K3 surfaces by
the first 21 Niemeier lattices Ny, k = 1,2,...,21, for describing their
non-singular rational curves and finite symplectic automorphism groups.

Here, we similarly study in details markings of Kahlerian K3 surfaces
by the remaining Niemeier lattices Noo and Nos with root systems 1245
and 24A; respectively. It follows from results by Kondo in [6], that any
Kéhlerian K3 surface can be marked by one of Niemeier lattices Ny,
k=1,2,...,23. One can avoid the difficult Leech lattice.

Unlike cases of N, k = 1,2,...,21, considered in [13], for Noo
and N,z we use classification of abstract finite symplectic automorphism
groups of Kéhlerian K3 surfaces by Mukai [8] and its amplification by
Xiao [18], and we follow to Hashimoto [5] in using GAP Program [4] to
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find so called KahK3 conjugacy classes of automorphism groups of Nao
and N23.

A preliminary variant of [13] and this paper was published as prep-
rint [14].

§2. Existence of a primitive embedding of an even lattice into
even unimodular lattices, according to [12].
Its application to Picard lattices of Kéahlerian K3 surfaces.

In this paper, we use notations, definitions and results of [12] about
lattices (that is non-degenerate integral (over Z) symmetric bilinear
forms). In particular, @& denotes the orthogonal sum of lattices, qua-
dratic forms. For a prime p, we denote by Z, the ring of p-adic integers,
and by Zj its group of invertible elements.

Let S be a lattice. Let Ag = 5*/S be its discriminant group, and ¢g
its discriminant quadratic form on Ag where we assume that the lattice
S is even: that is 2” is even for any x € S. We denote by I(Ag) the
minimal number of generators of the finite Abelian group Ag, and by
|Ag| its order. For a prime p, we denote by 4sp = qsez, the p-component
of gs (equivalently, the discriminant quadratic form of the p-adic lattice
S®Zy,). A quadratic form on a group of order 2 is denoted by qé2)(2). A
p-adic lattice K(gs,,) of the rank [(As,,) with the discriminant quadratic
form gs,, is denoted by K(gs,). It is unique, up to isomorphisms, for

p # 2, and for p = 2, if ggy qéz)(Z) @ ¢'. We have the following result
where an embedding S C L of lattices is called primitive if L/S has no
torsion.

Theorem 1. (Theorem 1.12.2 in [12]).

Let S be an even lattice of the signature (t(yy,t(—)), and l4), -
are integers.

Then, there exists a primitive embedding of S into one of even uni-
modular lattices of the signature (I, l—)) if and only if the following
conditions satisfy:

(1) l(+) — l(_) =0 mod 8,’

(2) Uty =ty 2 0, ly =ty 2 0, Iy +l) —ty) =) 2 U(As);

(8) (—1)ler =t |Ag| = det K(gs,) mod (Z,*)* for each odd prime
p such that Iy + 1y =ty =ty = Z(ASP);

(4) |As| = +det K(gs,) mod (Zg*)Q, if Iy oy =ty —to) =

I(As,) and g5, % ¢57(2) © ¢'.
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Remark that if the last inequality in (2) is strict then one does not

need the conditions (3) and (4). If ggo = qéz)(Z) @ ¢, then one does not
need the condition (4).

Father, a special case of Theorem 1 when /) = 3 and [(_) = 19,
will be important for us. An even unimodular lattice of the signature
(3,19) is unique up to isomorphisms, and it is isomorphic to the second
cohomology lattice H?(X,Z) with the intersection pairing of Kihlerian
K3 surfaces X. We denote such lattice as Lgs. By Global Torelli Theo-
rem [15], [2] and epimorphicity of Torelli map [7], [16], [17], its primitive
negative definite sublattices S C Lk3 are isomorphic to Picard lattices
of general (that is with negative definite Picard lattices) Kéhlerian K3
surfaces. See details in [13]. Thus, from Theorem 1, we obtain the
following statement.

Theorem 2. (Corollary of Theorem 1.12.2 in [12]). Let S be an
even negative definite lattice.

Then S is isomorphic to a Picard lattice of a Kdhlerin K3 surface
(equivalently, S has a primitive embedding into even unimodular lattice
Lks of the signature (3,19)) if and only if

(2) 1k S <19 and vk S + 1(Ag) < 22;

(3) —|As| = det K(qs,) mod (Z,")? for each odd prime p such that
tk S +1(As,) = 22;

(4) |As| = £det K(gs,) mod (Z2")?, if tk S + I(As,) = 22 and
gs2 a5 (2) & 4.

Remark that if the last inequality in (2) is strict then one does not

need the conditions (3) and (4). If g, & q(gg) (2) ® ¢/, then one does not
need the condition (4).

83. Niemeier lattices and their KahK3 subgroups

In this Section, we consider only Niemeier lattices, but the same
definitions and results are valid for all even negative definite unimodular
(actually for arbitrary even negative definite) lattices. See Remark 1.14.7
in [12].

Further, negative definite even unimodular lattices N of the rank 24
are called Niemeier lattices. They were classified by Niemeier [9]. See
also [3, Ch. 16, 18]. All elements with square (—2) of these lattices define
root systems A(N) and generate root sublattices [A(N)] = N& ¢ N
which are orthogonal sums of the root lattices A,, n > 1, D,,, m > 4,
or Ey, k=6,7,8 with the corresponding root systems A,,, D,,, Ex. We
denote by the same letters their Dynkin diagrams. We fix standard bases
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by simple roots of these root systems and lattices according to [1] (see
Figure 1). If there are several components, we put an additional second
index which numerates components.

By Niemeier [9], there are 24 Niemeier lattices N, up to isomor-
phisms, and they are characterized by there root sublattices. Here is
the list where @ denotes the orthogonal sum of lattices:

N® = [A(N)] =
(1) Day, (2) D16 ® Eg, (3) 3Es, (4) Aa, (5) 2D12, (6) A17 @ Ex,
(7) Do ©2E7, (8) A58 Dy, (9) 3Ds, (10) 2412, (11) A1y & D7 & Eg,
(12) 4Eq, (13) 2496 Ds, (14) 4Dg, (15) 34s, (16) 24;02Ds, (17) 44g,
(18) 445 @ Dy, (19) 6Dy, (20) 6A4, (21) 845, (22) 1245, (23) 244,

give 23 Niemeier lattices N, where the number £ is shown in brackets
above. The last one, the Leech lattice (24) with N®) = {0} has no
roots. Further, we also denote by N(R) the Niemeier lattice with the
root system R.

We recall that a basis P(N) of the root lattice [A(N)] by simple
roots is defined up to the reflection group W (N) which is generated by
reflections s5 : @ — .+ (x - §)d, z € N, in roots § € A(N). We denote
by I'(P(N)) its Dynkin diagram. Let A(N) C O(N) be the group of
symmetries of the fixed basis P(N). Thus, g € A(N) if and only if
g(P(N)) = P(N). Then we have the semi-direct product

O(N) = A(N) x W(N).

for the automorphism group of N. Equivalently, P(N) is equivalent to
a choice of the fundamental chamber for W(N), and A(N) is the group
of symmetries of the fundamental chamber.

We use the basis of a root lattice A,,, D,, or Ey, k = 6,7,8, which
is shown on Figure 1.

For A,, n > 1, we denote €, = (a1 + 2a2 + -+ + na,)/(n+ 1). It
gives the generator of the discriminant group A% /A, =2 7Z/(n + 1)Z.

For D, n >4 and n =0 mod 2, we denote €; = (a1 +ag+ -+
Qp_g+0n_1)/2, €2 = (0pn_14a,)/2, €5 = (1 +ag+- - +an_3+a,)/2.
They give all non-zero elements of the discriminant group D} /D, =
(Z.)27,)2.

For D,,, n > 4 and n = 1 mod 2, we denote ¢, = (a3 + a3 +
R Oénfg)/2 + an,1/4 — Oén/4, €y = (Oén,1 + an)/Q, €3 = (oq + as +
o4 ap—2)/2 — ap_1/4 + an /4. They give all non-zero elements of
D /D, = 7,JAZ.
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Fig. 1. Bases of Dynkin diagrams A,,, D,,, E.

For Eg, we denote €1 = (aq — ag + a5 — ag)/3, €2 = (—a1 + as —
as + ag)/3. They give all non-zero elements of Ef/Eg = Z/37Z.

For Er, we denote €1 = (a2 + as + a7)/2. It gives the non-zero
element of E%/E; = 7Z/27.

If the Dynkin diagram of a root lattice has several connected com-
ponents, the second index of a basis numerates the corresponding con-
nected component.

Definition 3.1. Let N be a Niemeier lattice and H C A(N) a
subgroup of A(N).
The sublattice

N¥ ={zeN|h(x)=xVhe HY CN

18 called the invariant sublattice of H.

The orthogonal complement Ng = (NH)% € N to NH in N is
called the coinvariant sublattice of H.

A subgroup H C A(N) is called a KahK3 subgroup (that is a sub-
group of Kdhlerian K3 surfaces) of A(N) if its coinvariant sublattice
Ny is isomorphic to a Picard lattice of a Kdhlerian K3 surface. Equiva-
lently, there exists a primitive embedding Ng C Lgs. Equivalently, Ng
satisfies to Theorem 2. See Sect. 2.

For H C A(N), we denote by Clos(H) the mazimal subgroup of
A(N) with the same coinvariant sublattice Ny as for H. Thus,

Clos(H) = {h € A(N) | h|N¥ is identity on N¥}.
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Obuviously, if H is a KahK3 subgroup of A(N), then all subgroups of
Clos(H) are also KahK3 subgroups of A(N).

For a subgroup H C A(N) and g € A(N), the conjugate subgroup
H9 = gHg™! has the coinvariant sublattice Ngs = g(Ng). Thus, H
and H9 are KahK3 subgroups simultaneously, and we can speak about
KahK3 conjugacy classes of subgroups of A(N). To describe KahK3
subgroups of A(N), it is sufficient to describe their KahK3 conjugacy
classes. Equivalently, it is sufficient to describe representatives of all
KahK3 conjugacy classes of A(N).

In [13], we described KahK3 subgroups of A(N}) for the first 21
Niemeier lattices N, k =1,2,...,21.

In Section 4, we shall describe KahK3 conjugacy classes of A(Ny)
for remaining Niemeier lattices Noy and Nos and their applications to
marking of K&hlerian K3 surfaces (see [13] for details).

84. Cases No3 and Niyo, their KahK3 sugbroups and applica-
tions to Kahlerian K3 surfaces

By [11] and [12], KahK3 subgroups H C A(N}) of Niemeier lattices
(and all negative definite even unimodular lattices with the same defini-
tions) are directly related to finite symplectic automorphism groups of
Kéhlerian K3 surfaces. Let X be a Kéhlerian K3 surface and G its finite
symplectic automorphism group. Let Sg be the orthogonal complement
to the invariant sublattice H?(X,Z)“ in H?(X,Z) with respect to the
intersection pairing. Then Sg with the action of G is isomorphic to one
of Ny with the action of H on Ny for one of KahK3 subgroups H of
one of Niemeier lattices N. The sets of such pairs (Sg, G) and (Ny, H)
are the same up to isomorphisms.

We use Mukai’s classification [8] of abstract finite symplectic auto-
morphism groups of K3 surfaces and its amplification by Xiao [18]. We
follow Xiao [18] and Hashimoto [5] in numbering them by n = 1,2,...81
(see cases 23 and 22 below). For a fixed n and the corresponding ab-
stract group H, we follow to Hashimoto [5] in using GAP Program [4]
for finding conjugacy classes of H in A23 = A(Na3z) and A22 = A(Na3).
In particular, the GAP invariant 7 of this group (found by Hashimoto
[5]) is very useful. Then the abstract finite group H is given by the GAP
command H:=SmallGroup(|H|,i). Its conjugacy classes in A23 and A22
are given by the GAP command IsomorphicSubgroups(A23,H) and Iso-
morphicSubgroups(A22,H) respectively when we identify A23 and A22
with the corresponding subgroups of the permutation group Go4 acting
on bases of root sublattices of Nog and Nos respectively. For each of the
conjugacy classes of H, we calculate (using algorithms and programs
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in [13]) invariants of Theorem 2 to find out if Ny has a primitive em-
bedding into Lk3 and it is a KahK3 conjugacy class. We give rk Ny,
the isomorphism class of Ax,, = (Ng)*/Ng, and some additional in-
variants, if necessary, which show that the conjugacy class is a KahK3
conjugacy class according to Theorem 2. All other conjugacy classes
of H do not satisfy Theorem 2, and they don’t give KahK3 conjugacy
classes. Surprisingly, these invariants are the same for all KahK3 conju-
gacy classses for the fixed n as our calculations show (we must say that
our calculations agree to calculations by Hashimoto in [5]). We give
them for each n. We numerate these conjugacy classes as H,, ,,, where
m € N (and by Hyy 1,1 and Hyy 12 for n =41 and A(Nag)). For each of
H,, ., we give its orbits in the root basis which permit to find invariant
and coinvariant sublattices of H,, ,,, (see [13]). We must say that some
of our calculations for A(Ny3) repeat calculations by Mukai in Appendix
to [6].

First, better to put before the case No3 because all n =1,2,...,81
give some KahK3 conjugacy classes in A(Na3). For Naog, more than half
of n=1,2,...,81 give no conjugacy classes in A(Na3).
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Case 23. For the Niemeier lattice Nao3, we have
N = Nog = N(244,) =
= [2441, [1(00000101001100110101111)]] = [244,,

€1+ €7+ €9 4 €12 + €13 + €16 + €17 + €19 + €21 + €22 + €23 + €24,
€1 1 €2 + €8 4 €10 + €13 + €14 + €17 + €18 + €20 + €22 + €23 + €24,
€1+ €x+ €3+ €9+ €11 + €14+ €15 + €18 + €19 + €21 + €23 + €24,
€1+ €2+ €3+ €4+ €10+ €12 + €15 + €16 + €19 + €20 + €22 + €24,
€1+ €2 + €3+ €4+ €5 + €11 + €13 + €16 + €17 + €20 + €21 + €23,
€1 €3+ €1+ €5+ €6+ €12+ €14+ €17 + €18 + €21 + €22 + €24,
€1+ €2+ €4+ €5+ €6+ €7 + €13+ €15 + €18 + €19 + €22 + €23,
€1 + €3+ €5+ €6+ €7+ €3+ €14 + €16 + €19 + €20 + €23 + €24,

€1+ €2+ €4+ €6 + €7 + €8 + €9 + €15 + €17 + €20 + €21 + €24,

€1 + €2 + €3+ €5 + €7 + €8 + €9 + €10 + €16 + €18 + €21 + €22,
€1+ €3+ €4+ €6+ €8+ €9+ €10 T €11 + €17 + €19 + €22 + €23,
€1+ €4+ €5 + €7 + €9 + €10 + €11 + €12 + €18 + €20 + €23 + €24,
€1+ €2+ €5+ €6+ €8+ €10 T €11 + €12 + €13 + €19 + €21 + €24,
€1+ €2+ €3+ €6+ €7 + €9+ €11 + €12 + €13 + €14 + €20 + €22,
€1+ €3+ €1+ €7+ €3+ €10+ €12 + €13 + €14 + €15 + €21 + €23,
€1+ €4+ €5 + €8 + €9+ €11 + €13 + €14 + €15 + €16 1 €22 + €24,
€1+ €2+ €5 + € + €9 + €10 + €12 + €14 + €15 + €16 + €17 + €23,
€1+ €3+ €6+ €7+ €10 T €11 + €13 + €15 + €16 T €17 + €18 T €24,
€1+ €+ €4+ €7+ €3+ €11+ €12 + €14 + €16 + €17 + €18 + €19,
€1+ €3+ €5+ €3+ €9+ €12 + €13 + €15 + €17 + €18 + €19 + €20,
€1+ €4+ €6+ €9+ €10 + €13 + €14 + €16 + €18 + €19 + €20 + €21,
€1+ €5+ €7+ €10+ €11 + €1a + €15 + €17 + €19 + €20 + €21 + €22,
€1 1 €6 + €8+ €11 + €12 + €15 + €16 + €18 + €20 + €21 + €22 + €23,
€1+ €7 + €9 + €12 + €13 + €16 + €17 + €19 + €21 + €22 + €23 + €24]

429
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where we denote «; = ay; and €; = €1; for i = 1,2,...,24. The group
A(Na3) is the Mathieu group May of the order 244823040 generated by

1 = (a1)(a2a3 ... a3a24), w2 = (uaiga11agaig)(saaasanoas)

(agargarzanzang)(aneorozaoany), p3 = (arag)(agags)(asons)
(0650617) (0560‘19)(0470411)(0480121)(a9a15)(04100122)(01120418)(04140523)
(a16a20)~

(see [3, Ch. 16]).
Using results described at the beginning of this Sec. 4, and GAP
Program [4], we obtain the following classification.

Classification of KahK3 conjugacy classes for A(Na3):

n=81, H = My (|H| = 960, i = 11357): tk Ny = 19, (Ny)* /Ny =
Z7J40Z x (Z/27)? and det(K ((qn,,)2)) = £2° -5 mod (Z5)2.

Hgy1 =

[(Oélalgafs)(a3a24a16)(Ol40¢200l9)(a7a10a8)(0411a230é13)(0é140l210415)7
(a1aq1ag30g)(uasarzag)(asars) (arairagan )
(011004210419@15)(0120124)]

with orbits (here and in what follows we show orbits with more than one
elements only) {a1, 19,11, a6, 15, @23, 13, 14, (10, O, 20, 21, 7,
Qg, (g, 0617}, {043, 24,16, V12, O55}7

Hgi o =

[(a1a16ag)(asaioars)(asaizang)(asaaoarr)(arassass) (agazi o),
(06104110423048)(04404601130420)(0450416)(04704170490114)
(arpo1a19015)(Q120004)]

Wlth Orbits {ala 16, 11, 9, 5, (g, (¥23, (X14, (X13, (X271, (¥24, (U7, (X19, (X20),

12,17, 015, 04, O, 0410}-
n=80, H= F384 (‘H| = 3847 1= 18135) I‘kNH = 19, (NH)*/NH =
(Z/SZ)2 X Z/47 and det(K ((gny )2)) = +28 mod (Z;)Q.

Hgp1 =
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[(ragars)(agaponr ) (aarant) (agargans) (araarrarg) (arsesans),
(04106110423048)(044066<X130620)(0650416) (04704170490414)
(0410612104196%15)(0412&24)]

with orbits {1, as, a11, s, aa, o3, a1, a0, s, g, 21, a7, 13, 14,
O{lg,O&l?}, {()[5,0(16}, {0612,0624,062270618}.

n="79, H = s (|H| = 360, i = 118): Tk Ny = 19 and (Ng)* /Ny =
Z/60Z x /3.
Hq791 =

[(a20422a150¢8a23)(a3a18a120l7a4)(045042104190@00!11) (090110@13@140424),
(a2an701508003) (3a1sa1a13ag) (Qapsigarang) (a5 010z )]

with orbits {ag, o2, a17, 015, a8, 3}, {as, ans, a1a, 2, az, o4, o,
04470‘9,0513}, {a57a217a117a19aa20;a16};

Hz9 o =

[(062048061804200410)(0430612041101220414)(044C¥15042404190¢9)(045042351170470413),
(0120413)(a3a22)(Oé4a9)(a7a18)(0480414)(Oéuazo)(a12a23)(a16019)]

with orbits {2, as, ai3, s, a1a, a5, (g, a7, 3, 23, 10, 11, 12, Q22
0417}, {O[4,0é15,0(9,0524,0&19,0(16}-

n=78, H =~ A, , (|H| = 288, i = 1026): tk Ny = 19, (Ny)*/Np =
7.)247, x 1.]67Z x 7.)27 and det(K ((qny)2) = £2° - 32 mod (Z3)2.

Hogq =

[(nargas)(azasars)(asazsaz)(asaziag)(arariars)(arzaisais),
(a1agagzag)(aaaraisar)(asaoaraais)
(agargazoais)(aioars)(saez),
(a2a13)(0430422)(044069)(0470418)(0680414)(04110420)(0412(123)((1160619)]

with orbits {a1, a9, a6, ag, a2, 16, 21, 23, 14, 5, 18, 111, Q7 g,
a12,044}7 {042,C¥13,0410}, {013,0422,0115};

Hrg o =
[(06461110412)((150418@7) (0460423048)(a9a14a16)(a10a240613)(041904200¢21),
(arangaras)(agagazias)(asaisgais)

(a10a24)(04110414@23(119)((1170(22),
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(az013)(azang)(asag)(arais)(agans) (arrago) (arzaes) (o))

with orbits {1, s, ar, a5}, {a2, 013, a10, 004}, {3, 000, 17}, {au,
Ofll,06207069,Oflg,0614704217016,0623,04167018,0619}-

n=77, H = T192 (|H| = 192, 1= 1493) I‘kNH = 19, (NH)*/NH =
ZJ12Z x (Z/AZ)? and det(K ((qn,, )2)) = £26 - 3 mod (Z3)?.

Hprq =

[(cras0g)(azansany)(cuazoans) (asarsas) (oo as) (Q12a1aaz),
(04106110423048)(04406604130620)(0650416)
(070417@90414)(011004210619015)(%20124)]

with orbits {ai, s, a1, as, a10, a3, as1, 19}, {as, oa, a1z, 2, ag,
Qi4, Q2, a7}, {ou, ag, o6, a6, a5, 013}

n="76, H = Hygy (|H| =192, i = 955): tk Ny = 19, (Ny)* /Ny =
7.)247. x (Z/AZ)? and det(K ((qny )2) = £27 -3 mod (Z3)2.

Hry =

[(0410417C¥19045)(04404240421049)(0470l2304200422)
(agaigaisans)(aipais)(aizais),
(az0u3)(asae)(cuag)(arans) (asana) (ariang) (aiass) (aisaig)]

with orbits {a1, a17, a1g, a5, a1, 14, s, as}, {ao, 013,010}, {as, ag,
04770‘2376“18;@20;0412»0411}» {0447&247019,0421};

Hz60 =

[(06104180690421)(a4(1120¢5(119)(04604230470420)
(a80414a11a16)(a100513) (04170424),
(az013)(agaae)(asag)(arang)(agons) (i ago) (ar2ae3) (ae0ng)]

with orbits {a1, s, a9, a7, aa1, 0, g, 12, a6, 11, s, 23, QL6 1,
04870414}7 {0427013,010}’ {03,0422}, {0417,0424}§

Hog 3 =
[(nargasas)(asagarsar)(oaons)
(059042204230410)(0411042105200416)(04120418)a

(a2a13)(0430422)(044049)(0470418)(0480414)(Oénoézo)(04120123)(01160419)]
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with orbits {a1, g, ag, ig, s, 11, a1, a0}, {ag, s}, {as, as, as,
Q15, 04, Q23, 07, Oy, (10, (2, (L18, OX9 }.

n=75, H = 4290, (|H| = 192, i = 1023): tk Niy = 18, (N )* /N =
(Z/ST)? x (Z/22)? and det(K ((qn,,)2) = £2° mod (Z5)2.

Hosq =

[(0430416)(0440l5)(a6a21)(aloazo)(Oé110l12)(OZ130417)(04140422)(C¥230l24),
(aragar)(azanrags)(aaisoos)(asaoais) (asaoaas) (@aanrars),
((11(160422)(04304240416)(0440420049)(0650610047)((11106130412)(041404180421)]

with orbits {O[l,Oég,aG,CW,Ck4,agl,ago,agg,a5,a14,a10,0423,043,a24,
Ckls,Oéw}, {0111,C¥12,0413,0417}~
n=74, H = Ly(7) (|[H| = 168, i = 42): tk Ny = 19 and (Ng)* /Ny
>~ 7,/287 x 7| TT.
Hoyq =

[(asag)(agas)(arpaae) (ar1a1s)(ar2003) (1501 ) (@r7aso) (a1saes),
(CY10460422)(06304240416)(0440620049)(045C¥10047)(04116¥130412)(041404180121)]

with orbits {au, ag, as, a2, 10, a7, a5}, {as, s, g, g, ;20,17 ),
{1, aia, a3, g, oo, o, o1, 15 )5

Hyyo =

[(a5a11)(a60410)(067a17) (05120419)(0413a24)(a14a15)(0[16()422)(()418@20),
(ar1apao2)(asagsais)(asaopag)(asaoar)(arronzonz) (aaangas )]

with orbits {a1, ag, oo, @22, a7, a1, 17, s, a3, 01, Qoa, 03, 12, Qg b
{044704207041870497042170414,0415}-
n="73, H 22Dy, (|H| = 160, i = 234):

Hozq =
[(a1a40420a90419)(043050!240416C¥12)(0470421a170é150ll3) (080!110423a140410),

(agan3)(asarz)(asanr)(arag)(agons) (arasr ) (araao) (o))

with CZOS(H7371) = H81,1 above;
H7z o =

[(arasouassans)(asagaigarrag)(araiaariaastng)(aro0naosaisaar),

(04104904230413)(a40410(170419)(04504150424048)
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(agaia)(arionaaniase)(airang)]
with Clos(Hrs,2) = Hgi 2 above.
n="72, H = A3 (|H| = 144, i = 184):
H72,1 = [(a1a40423a7a21a11)(a2a10a13)(03a150¢22)

(%049@1404180460419)(%0420)(04120416),
(apouasagarag)(asonpars)(sassars)
(agaazaigaisanaon)(agong)(argano)]

with CZOS(H7271) = H78,1 above;
H72,2 = [(0620410)(04304170422)(0440480411(12106120414)

(asaisar)(asaaoaiggaisans)(aizazs),
(011045)(06306170422)(044041904120490411048)
(agagzapanraisae)(arans)(oanzang)]
with Clos(Hra,2) = Hzg 2 above.
n=71, H = Fio5 (|H| =128, 1 = 931):
Hpy =

[(asais)(aganr)(agans)(aioars)(ariarr)(arzags) (araaso) (1gan),
(uar)(asaie)(asais)(agarr)(agars)(araaes)(isazr ) (arras),
(aganzonaanganragasg) (a1 aezanrararsaioas)
((150416)(0412@2204240418)]
with Clos(Hr1,1) = Hgo,1 above.

n=70, H = &; (|H| = 120, i = 34): tk Ny = 19 and (Np)* /Ny =
Z/60Z x Z/5Z.
Hap1 =

[(asa11)(arans)(agons)(agang) (arooes) (aracer ) (aigonr)(argaes),
(apairaisagoas)(asaisaioanzog)(uassaigarans) (s a1 aaprean )]

with orbits {ag, 17, a16, s, @21, a8, a4, 5, 013, 23, (1o, 11, g, 20,
QS}, {a47a247a183a77a12}7 {0519,0522}~

Hzp 0 =

[(043049)(044068)(0460419)(0470424)(04100413)(04110420)(04120617)(06140422),
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(apairaisagaas)(asaisaioonzog)(uassaigarans) (o aagrean )]

with orbits {0627(1177 12, 05, (4, (g, (24, (X23, Ol7,0418}, {as, Qg, (14, (22,
a10, 0513}, {015, 11, 20, 16, OéQl}, {aﬁa 0619}-
1’1=69, H = (Qg * Qg) X 03 (|H| = 96, 1= 204)

Hgg 1 =

[(0430414067)(0440420045)(04606160413)(04806230411)(0490422&17)((11004150619)7
(O¢1C¥1101150621C¥19a23)(CX36¥12C¥1404220424C¥17)(040420045)
(04661160413)(04709)(0486“0)7
(Ol1a804110¢2104100619)(0630470l1206220490624)
(044C¥6045)(011304200416)(CV140¢17)(OZ15(¥23)]
with CZOS(H(;g’l) = H77’1 above.
n=68, H = 23D1,, (|H| = 96, i = 195):
Hps 1 = [(masaraqs)(asaos)(auargasaa)
(asariagass)(asonsanooiz)(aioons),
(aragasazaroag)(azaipos)(asaoaars)
(agaazaigaraaiaany)(oang)(igang)]
with Clos(Hgs,1) = Hrs 1 above;
Hgs o = [(a2a100240i13) (aaz1agag ) (azorr)
(0480!1904200411)(04120é14a160623)(04170422),
(a1a5)(06304170622)(0640419(112C¥90411048)
(016a23a2002104140¢16)(a70418)(a10a13024)]
with CZOS(H(;&Q) = H78’2 above.
n=67, H = 42D6, (|H| =96, 1= 64):
Hp7r1 = [(cuarang)(asasag)(arpaiias)

(ar20n80092) (1300150090 ) (14 ¥23017),
(a1 asa13aa090 7900 ) (a0 a3 Q7510 )
(0450416)(0412@22<X240618)]

with CZOS(H6771) = H8011 above.
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n=66, H = 2'Cs (|H| =96, i = 70):

Hes,1 = [(cqasaqsagaigans)(asanzong)

(a3a7a11a23a12a22)(a4a24a21)(a17a19)(a18a20),

(a2aq00q3)(asarras)(araasans) (agassas ) (an1ansanz) (arsaigas)]
with Clos(Hgs,1) = Hre,1 above;

Hge 2 = [(cnouasaigaisar)(aeanpons)(asags)
(%04804200419023@21)(09a14a12)(0ll7a24),
(aap0n3)(agage) (asagapoaigaig )

(045062304704210180612) (06604190616) (06170624)]

with CZOS(H6672) = H7612 above;
Heg,3 = [(azagang)(aganaons)(asaigasr)
(04604200411)(04704120‘15)(04904140410)7
(a1a5a200l21046a16)(0420413)(043C¥4Oé7062204180¢9)
(agaisona)(roaiaaas)(ariong)]

with Clos(Hgs,3) = Hre,3 above.

n=65, H = 2*Dg (|H| = 96, i = 227): tk Ny = 18, (Ng)* /Ny =
7247 x TJAZ x (Z/27,)? and det(K ((qny)2) = £27 -3 mod (Z3)2.

Hes 1 =

[(aloéfsoézl)(a4a170414)(0470l15048)(agaloazs)(Ol1104200419)(a120¢180l24)7
(arariaosag)(auasaizang)(asae)
(a7a17a9a14)(a10a21a19a15)(a12ag4)]

with orbits {O[l,alg,Oé6,CY7,CV4,Ck17,0620,(11170l14,agl,a15,()é23,048,a10,
a9, a13}, {as, 16}, {a12, 024, 18};

Hgs o =
[(04104100119)(04404170424)(045047046)(04904200416)7 (011%50421)(0412&13@14),
(0410411C¥230¢8)(C¥4060l130420 (0450!16)

)
(aroragans)(aioaarangons) (o)
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with orbits {1, a11, a0, a3, 19, 15, g, o1}, {au, cur, az, ag, coa, ag,
(20, 013, A5, 16, 014, 12 )5
Hgs 3 =

[(a1aran7)(azanzas)(asazza)(asarsas) (agaizanr) (aroaigas ),
(rariagsas)(aaasarzaz)(asae)
(arairagang)(ioaniargans)(aay)]
with orbits {a1, a7, ass, as, a11, @17, agg, a9, a6, g, g, 03}, {ag, s,

16,5}, {10, 19, a5, a1}, {2, a2l

Hes,a = [(0qag1003) (3ancn) (ascpps)

(a5a18a16)(Olsa110¢10)(0¢90¢14017)7
(araqiag3ag)(auasarzag)(asare)
(070417019%4)(04100210419015)(@120!24)]

with orbits {a1, ag, ao1, s, a5, @11, o, a1}, {as, aog, aoa, a2}, {au,
a3, 00,06}, {05, a16, g}, {ar, air, a1a, o, .
n=64, H = 24C; (|H| = 80, i = 49):

Hgyy =

[(04306504160412%4)(a4a11a15a9a23)(0!60420&210410048)(0170l13041704190414),
(a1aq3)(oaas)(asazr)(araig)(asarr) (agarg) (arians) (ansazo)]
with Clos(Hgs,1) = Hg1,1 above;
Heao =

[(arauasarsas)(asaziargagans) (araizazoanr aes)(@oaizaeairars),
(auais)(asaia)(asarr)(arag)(agars) (i aor) (araazo) (arsay)]
with Clos(Hgs,2) = Hgi1 2 above.
n=63, H = My (|H| =72, i=41): tk Ny =19 and (Ng)*/Ng =
ZJ18Z x Z/6Z x T/ 2.

H63,1 = [(04104904170414)(a4a19)(0450415a60421)

(0470l1104230422)(04100é1361240616)(06120420),
(araqiag3ag)(auasarzag)(asore)

(CY70417090414)((110062104190415)((112&24)]
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with orbits {a1, @93, 9, a17, 022, a7, 11, 14, a8}, {au, agg, g, g6,
Q12,6 o4, (10, 13, A15, Q21, O5 ).

1’1262, H = N72 (|H| = 72, P = 40) I“kNH = 19, (NH)*/NH =
7)36Z x (Z/3Z)? and det(K ((qn,,)3)) = —22 - 3* mod (Z3)>.

Hgoy =

[(v1aa)(20n5) (o) (asasg) (aroas) (ar10ne) (a12003) (a1a009),
(aqag)(oaigazazaigaas ) (aagos)
(04501120415)(04604160496%24%70111)(a7a21)]

Wlth OfbitS {Oél, a4, 19, g, (20, (114}, {OZQ, 15,10, V18, X12, (22, (X23,
as, a3}, {ag, 11,9, a1, 17, Qs }, {7, aor}
n=61, H =, 3 (|H| =72,i=43): tk Ny = 18 and (Np)*/Ny =
(Z/12Z)? x Z/3Z.
Hei 1 =

[(a1aip03)(azasanr)(azaziaop) (asagarr)(arzaozais) (Qieaiga),
(a2a14)(a30417)(044048)(OZ7C¥15)(C¥90413)(aloau)(Oé110l21)(0l160419)7
(0420413)(0430622)(CV4049)(a7a18)(agOé14)(a11a20)(a120l23)(0l160419)]

with orbits {aq, a10, a23, 12}, {2, a4, az1, 03, ar10s, Az, a7, 204,
0497013}, {047,0418,0115}, {0416,0419,0424}-
n:60, H = F26a2 (|H‘ = 64, 1= 136)

Heoq =

[(asar)(asare)(asas)(roaes)(ariais) (@isaso) (7o) (aisass),
(05104604230480419051704100421)(04404110413042004705150490514)
(asai6)(@12a180240022),
(agonzonaanganragasg) (a1 aezanr araisaioas)
(asaie)(@1zagzaais)]
with Clos(Hego,1) = Hgo,1 above.
n=>59, H = Ty3as (|H| =64, i = 35):
Hisg.1 = [(aacig) (asaig) (137 0ra3)

(08041404200621)(069041104100415)(041204220180é24)7

(0110460470411)(044041504190417)(048041004200413)
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(agaziaozang)(arzany)(igans)]
with CZOS(H5971) = H8011 above.
1’1=58, H = Fggal (|H| = 647 1= 32)
Hsg11 = [(cqagarar)(cuaisargonr)

(agaipaooanz)(aganr agzang)(r2ag) (argass),
(asaizansangarragagy) (aariazzaziararsnoas)
(a50416)(0412(122a240618)]
with Clos(Hss,1,1) = Hso,1 above;
Hisg 10 = [(nagarass)(cuaipargons)
(agaraariaor)(asairazoars)(aizass)(@isasa),
(011046013@140419a170490420)(046111@23@2106706150610@8)
(asaie)(@iaq0240138)]
with Clos(Hss,1,2) = Hso1 above.
n=>57, H 2 T'13a1 (|H| =64, i = 242):
Hs71 = [(arazarags)(aaazoasain)
(045041404210622)(04902404180416)(04110113)(04120417)7
(raparagg)(asapsazzas)(asansaae)
(agagaisars)(ariarz)(zanr),
(azagq)(aaae)(asanr)(aroais)(@ranr)(arzais) (areaas) (eoans),
(azaie)(aas)(asazr ) (aroao) (@r1anz)(arzanr) (@raqes) (o3any)]

with Clos(Hs7,1) = H7s1 above.

n=>56, H = I'ysa; (|H| = 64, i = 138): tk Nyy = 18, (Np)*/Np =
7./8Z x (Z/4Z)? and det(K ((qn,,)2)) = £2° mod (Z3)2.

Hse1 =
[(045023) (0460410)(047049)(048@16) (06130418)(04140124)(01150420)(04190621),

(0610414)(0420@3) (013045)(0460418)(047, Oés) (a9a13)(0l100416)(0417a24),

(ar1ans)(oons)(azas)(asaig)(ar2a22) (rsons) (arrass) (argao)]
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with orbits {1, a4, s, 017, 2, (o3, a5, s}, {ae, a0, s, g, a3, as,
ag, a7}, {a12, a0}, {ais, a0, a1g, a1 };

Hyg o =

[(a2a3)(as06) (arans)(agaes) (aroazo) (ar10n7) (s one) (gaas),
(a10n4)(apags)(azas)(agas)(aras)(agons)(aipars) (a17azs),
(a1a14)(a2a24)(a3a5) (a6a10)(a12a22) (04160618)(04170423)(%90!20)]

with orbits {a1, 14}, {2, as, ass, aoa, as, as, a1z, a9, ag, az, 1, g,
a1g, 10, 016, 15}, {9, 13}, {a12, a0}

n=55, H = A5 (|H| =60, i = 5): tk Ng = 18 and (Ng)* /Ny =
7,/30Z x 7/ 10Z.
Hss1 =

[(a2a13a180l70é5)(0630422041204110l19)(0l40¢604150¢9a14)(04160l210420a170¢23),
(aza13)(agag)(asag)(arais)(agons) (arrago) (ar2aes) (aeang)]

with orbits {ag, 3, a1s, 07,05}, {3, a, a1, a11, o3, a1, a0, 16,
0417,0421}, {04,046,51970115,@14,&8};

Hss90 =

[(04204806706170411)(04306140410(1130412)(044041904160415049)(0660423062004180422),
(0420413)(0430622)(CV4049)(a7a18)(asoé14)(a11a20)(a120l23)(0l160419)]

with orbits {ag, as, a13, a7, 4, a12, 7, ais, o, A3, a3, 11, a2, Qiap,
046}7 {0447a19a0497a1670415}-

l’l=54, H = T48 (|H| = 48, = 29)2 I‘kNH =19 and (NH)*/NH =
7./247 x 7./87, x 7./ 2Z.
Hsyy =

[(01104130122)(0130410047)(04404230424)(0450490419)(0460480114)(011104170421),
(az013)(agag)(asag)(arang)(agons) (i ago) (ar2aes) (aeang)]

Wlth Orbits {alv Q2, a7, 22,010, A3, 13, alg}a {044, 12, 16, X19, (24, (X9,
as, azs}, {ae,as,ua}, {on1, @1, a0, a17}
n=>53, H = 22Q (|H| = 48, i = 30):

Hs31 =

[(a2a100n3)(azaisage)(uaisart) (asagars) (oaspaiy) (aizaazaor ),

(04104404140420)((150490423(116)(04604190412047)
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(agaigasiant)(aioars)(aisaes)]

with Clos(Hss,1) = Hrzs 1 above;
Hsz 5 = [(asar)(azais)(asairags)
(uaigaozagaganr) (a2 opang)(aotas),
(azaipaizang)(asagagane)(asais)
(046011206210420)(011a1406230619)(06170422)]
with CZOS(H5372) = H78’2 above.
n=52, H = 22(02 X Cﬁ) (\H| =48, 1= 49):
H52,1 = [(04106804210650412046)((12@10&13)((1304150622)

(auaigasagarang)(ariag)(aises),
(041044)(045049)(046018)(070421)(asalg)(anam)(mw@o)(06160623)]
with CZOS(H5271) = H7811 above;
H52,2 = [(0120413)(a3a22a17)(01402301120496“10420)
(asarong)(asaisaisaziargas)(aooes),
(041045)(azam)(044(16)(a7a18)(0490421)(04110423)(0é136124)(01140619)]
with CZOS(H52’2) = H78’2 above.
n=51, H = C, x &, (|H| =48, i = 48): tk Ny = 18, (Ny)* /Ny =
(Z)12Z)? x (Z/27)? and det(K ((qn,,)2)) = £25 mod (Z3)2.
H51,1 = [(0610460@3048)(a4a11a16a7)(a5a21a14a12)
(0490419%0&18)(0410@13)(CY150422)7
(0120413)(a3a22)(Oé4a9)(a7a18)(0480414)(Oéuazo)(a12a23)(a16019)]

with orbits {a1, ag, as, as1, ao3, 12, a8, @14}, {as, ai3, 010}, {as, as,
0415}, {044,067’0497CV1670411,0418,6Y20,0419};

Hsi 9 = [(cqaigaros) (cuaspasiag) (asoisagan2)

(a1004)(ar10040030019) (C17022),

(az0q3)(azaas)(asag)(arais)(agons) (o) (arzaes) (o))
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with orbits {a1, a5, a7, a1s}, {2, ais}, {as, @, 017}, {ou, ag, ass, a1,
Qg, (11, 16, 08, (g, (14, 02, 20}, { @10, 24 }s

Hsi 3 = [(cqaisaisagg) (asasaszarr)(agong)

(047042104240511)(05804901140‘16)(0[120422)7
(a2a13)(azans) () (araig) (agais) (i aop) (ar2a23) (@1eg)]
Wlt’h Orbits {ala 15, (21, (24, 018, (7, Q20 all}v {0527 O[l3}, {0[3, 12,06,
23, (22, (117}, {a47 Qg, 19, 016, (14, as};

H51,4 = [(Ol1a170l160419)(044042106130410)(a5a15a8a14)

(046(124) (a7a200418a12)(04110¢23),
(0420413)(0430622)(044049)(0470418)(0480614)(04110420)(012023)(0160419)]

with orbits {1, o7, a16, 019}, {a2, i3, a9, au, 1,10}, {as, aos},
{as, a15, 08,014}, {06, @24}, {7, a1, 03, 11, 12, a0}

n=50, H = 42C; (|H| = 48, i = 3):
Hyoq =

[(azagagr)(asazoaes)(asaioas) (aragarg)(ariairais) (Qraaziaor ),
(0410430470423)(044C¥200460410)(045011404210422)
(gaasaigae)(arrons)(aigany)]

with Clos(Hso,1) = H7s1 above.
n=49, H =~ 24C; (|H| = 48, i = 50): tk Ny = 17, (Ng)* /Ny =
Z)247 x (Z/27)* and det(K ((qny)2)) = £27 -3 mod (Z3)2.
Hygy =

[(0410422%9)(a3a16a17)(a4a20a9)(CWOlloOés)(0!1204130423)(041401180@1)7
(0420412)(043048)(0440420)(0470416)(0490411)(04130423)(Oé14<122)(04180619)7
(a2a13)(azans) () (arang)(agais) (i aop) (ar2a23) (@1eg)]

with orbits {oq, a2, a1, a10, 19, 14, 08, 017, 18, a7, a3, 16}, { iz,
CV12,0413,0423}, {0447&2070111,049};

Hygo =

[(a1a210l6)(a2a14a4)(0430l8a7)(04904220423)(041101190@0)(Ol1204180413),

(0420412)(043048)(0440420)(0470416)(0490411)(04130423)(Oé14<122)(04180619)7
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(az013)(azag)(asag)(arais)(agons) (arrago) (arzaes) (o))

Wlth Orbits {a17 a21, aﬁ}a {0(2, 14,12, 11, 023, (19, (g, (22, (¥18, (X3, (X9,
13, 7, (o, O, (V16 15
Hyg3 =

[(ragazr)(asonzang) (auaigar)(agagsans) (aroazaarr)(areeoang),
(aza2)(azns)(agans)(arag)(aroaes) (1 aoo) (rsonr) (@isaig),
(0420613)(0430422)(044C¥9)(0470418)(0480414)(Oénoézo)(0120423)(&166%19)]

with orbits {au, ag, @21}, {2, o2, s, a3}, {ou, ais, a9, ar}, {as, ass,
aig, a1z}, {oo, a2, 15,017}, {ai1, az,a19, 016}

n=48, H = G35 (|H| = 36, i = 10): tk Ny = 18, (Ng)* /N =
ZJ18Z x 7J6Z x (Z/37)* and det(K ((qny)3)) = —22 - 3° mod (Z3)?.

H48,1 = [(alalg)(a20422a100¢180430l23)(Ol40é110lg)

(0450412)(OLGCV14042404170¢200416)(047C¥130421)7
(aqag)(oaigazazaigaas) (aagos)
(asaipais)(saigagaosarzant)(aras )]

with orbits {a1, g}, {2, s, ass, ag, aro, e}, {ou, a1, azo, g, oy,
Qi4, 06, 016, 17}, {as, 12,015}, {a7, 021, a3}
n=47, H = Cy x Ay (|H| =36, i = 11):

Hy7q =

[(a2agag)(azanrasz)(asarsans)(araisas)(aroaesarz) (@1 ago),
(0410410)(042069<X4(11306110420)(043068<1170614Oé22(121)
(araisang)(i2an3)(a1eaigqay)]
with Clos(Hyz,1) = He11 above.

n:46, H = 32C4 (|H| = 36, 1= 9) I‘kNH = 18 and (NH)*/NH =
Z.J187 x L/67 x 7./37..
Hygq =

[(041048049046)(043(121<1220619)(0640614) (0650416)
(047042004110423)(0412011704180413),
(az0n3)(agag) (asag)(arang)(agons) (a1 ago) (ar2a23) (e0ng)]

with orbits {1, as, ag, o, 0, a1a}, {0, asg, g, a11, o3, a1z, i3, s,
047}7 {04370421,0422,06570419,0416}
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1’1=45, H = Fgag <|H| = 32, 1= 44)
Hys1 =

[(a4a7)(0450416)(0460l14)(0é80é11)(0¢90413)(a12a24)(0!156121)(0417@20),
(aragaizaringanragars)(uanoo3saransaigey)
(asaie)(@io0ngansans),
(0410160413061406190417049020)(0461110423062106706156110@8)
(0150416)(C¥120¢220l240418)]
with Clos(Hys,1) = Hgo1 above.
n=44, H = T'se (|H| =32,1= 11):
Hus 1 = [(onagonsaazouarsogans)(asaig)
(047062101701004190420@11@9)(0412042406220418),
(asane)(arang)(asag)(ioas)(arnarr)(arzasz) (@1zazo) (az1a23)]
with Clos(Hyq,1) = Hgo1 above.
n=43, H = T'7a- (|H| =32,1= 7):
H43,1 = [(aloé60423a8041904170¢100421)(044C¥110413a200¢70150¢90414)

(asaie)(@i20nga2sa92),
(arapaizarsangarragang)(aarozan; arasipQs)
(asaie)(@1zaazasiais)]
with Clos(Hys,1) = Hgo,1 above.
n=42, H = Tyco (|H| =32, i=31):
Hyz1 =

[(azaaq)(asas)(asaor) (roais) (arraar)(@iaans) (areaes) (azoe2),
(raaagas)(azagoaoaars)(@saisaziar)
(a1paisaz2023) (an1an2) (13 anr),
(a1azarags)(aaazoasaio) (s aanr ags)
(a9a24a18a16)(OZ110413)(04120417)]

with Clos(Hyo,1) = Hrzs1 above.
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n=41, H = T7a,, (|H| =32, i = 6):
Hyi11 = [(2ar7)(asaszanaons) (agagagons)

(047a160410a13)(a12a22)(a15a20a21a19)7
(aqa5)(paas) (sans) (arag) (agons) (aracas) (ar70ios) (argag)]

with CZOS(H417171) = H5671 above;
H41,1,2 = [(020417)(a5a2304140424)(046@8a90418)

(067041606100413)(0412(122)((11506200421%9),
(0410Z5)(0420424)(Oé3a14)(a6a16)(a7a13)(a8a9) (04100618)(04170423)]

with Clos(Hy1,1,2) = Hse1 above;
Hyi o = [(aoazarzon)(asonsaisag) (aranooigaas)

(agagaaoaig)(agans)(arzags),
(ra1q)(azar)(asas)(agars)(@ioaes)(@r1azo) (rsai9) (arsair)]
with Clos(Hu1,2) = Hse 2 above.
n=40, H = Qs * Qs (|H| = 32, i = 49): tk Ny = 17, (N )* /N =
(Z/A7)5 and det(K ((qn,,)2)) = £219 mod (Z35)2.
Hyo1 =

[(0610416)(062(118)((14049)(065a23)(Oéloa12)(04140420)(0415(121)(04190424),

(043()55)(@6@12)(0480413)(a10a22)(a15a21)(al6a19)(05170423)(0418a20);

(a1ai6)(aao) (aso) (asaig) (1a0e3) (araaig) (ar7aos) (rgang),

(0410414)(0420424)(043045)(<16(110)((1120622)(06160418)(04170423)(04190420)]
with orbits {on, a1, 1a, a1, g, @20, 24, a2}, {3, as, ag, o3, aio,
Oé12,0617,a22}, {a47a9}7 {a87a13}7 {O[1570621}.

n=39, H = 2%Cy (|H| = 32, i = 27): tk Ny = 17, (Ny)*/Ny =
7)8Z x (ZJAZ)? x (Z)27)?* and det(K ((qn,, )2)) = £2° mod (Z3)?2.

Hszg 1 =
[(0450410)(0676113) (Oésau)(agazz)(a11a23)(0!140416)(04170421)(04190@0),
(azai2)(azas)(asam)(arais)(agarn ) (aizaos)(rsans ) (aigarg),

(a2a13)(0430422)(044069)(0470418)(0680414)(04110420)(0412(123)((1160619)]
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with orbits {2, 2, a3, a3, ai1s, o, (3, g, a7, 22, 14, 20, Q1 1,
aig, 9}, {as, a0}, {ai7, a01};

Hsg o =

[(a5a18)(a6a7)(a10a17)(a11a20)(a12a13)(a14a22) (0150416)(0419a24),
(agan2)(azas)(aaago)(arais)(ganr)(arzans)(araan) (aigang),
(0420413)(0430622)(044069)(0470418)(0480614)(04110420)(012023)(01160419)]

with orbits {ao, a1, 13,023}, {asz,as,azn,a1s}, {ag, a0, a9, a11},
{015,61187@2470¢6,a1970l7,0415,0416}, {a10,0417};

Hsg 3 =

(043044)(0450418)(0460419)(0470424)(Oésag)(04110122)(01140420)(04150416),
(Oézalz)(CV3048)(Ol40é20)(OZ7C¥16)(C¥90411)(a13a23)(Oé140l22)(0l180419)7
(o0n3)(azags)(asag)(arass)(agars)(ariago)(@i2a3) (@1saig)]

Wlth Orbits {06270512,()[13,0123}, {O{?,,()[4,0(8,0622,0&14,0&2070(9,O{ll}, {0(5,
Oéls,OL6,0[24,0419,0L7,0[15,0416}-
n=38, H = Ty, (|H| = 24, i = 3):

Hsg 1 =

[(az2arags)(azaiganz)(asaiaaes)(asaisag)(ariairaz) (Qieaigas),
(ragarpars)(azaizaaar)(asaisagais)
(045042304240419)(01110417)(04200621)]
with Clos(Hss,1) = Hsa1 above.
n=37, H = Ty, (|H| =24, 1= 23):
Hsz1 =

[(aagazo)(asasars)(ararsans)(aganians ) (@gaeaanr)(@roaigass),
(01a804216¥10)(a30470422019)(0440413)(060420)
(a11a23a19a15)(a12a17a24a14)]
with Clos(Hsz,1) = Hz71 above.
n=36, H = Cy x Dy (|H| = 24, i = 8):

Hss1 =
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[(azagz)(asanr)(arars)(agag) (@ioaes) (@13az ) (@1aaz) (16az4),
(110)(a2agaaazaniaop)(azagairarsaeaan )
(CV70415C¥18)(a12a23)(a16a190424)]
with Clos(Hse,1) = He1,1 above.
n=35, H =2 Cy x 2y, (|H| =24, i=13):
Hss1 =

[(Oé10412)(0440611)(065068)(066114)(0470416)(0690619)(06180620)(06210423),
(041045)(&204100613)(06304150622)(064<120061104904160419)
(aaia0ng0n1agans)(arasg)]
with Clos(Hss,1) = Hs11 above;
Hss 0 =

[(a1as) (o) (asaar ) (arang) (agarz) (o) (racas) (isao),
(aau3)(asairags)(uasgonagarsans)(asangor)
(a6a8a19a210416a14)(a10a24)]
Wlth CZOS(H3572) = H5112 above;
Hss3 =

[(0410!7)(0440419)((2%60417)(0480!14)(04110415)(04120422)(0418004)(0!200121),
(04161110424C¥210418&15)(0420413)(04304170412)
(0440160@, 04196190114)(0604220423)(0470420)]
with Clos(Hss 3) = Hsi1 3 above;
Hss 4 =

[(06104160617)(0620440421)(0450480415)(04706110420)(04904130410)(041204180623)7
(2aqaziagaizaig)(asans)(apans) (araesaizaisariaeo)
(agaisans)(isaiganr)]

with Clos(Hss,4) = Hs1 4 above.
n=34, H = &, (|H| =24, i=12): tk Ny = 17 and (Ng)*/Npg =
(Z)12Z)? x Z.JAZ.

H34,1 = [(041041804150622)(06204404200611)(063047)
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(agaipoang) (agaizansans)(aang),
(0420413)(0430422)(044069)(0470418)(0480414)(04110420)((112<123)(Oé160619)]
with orbits {a1, a3, 002, 15, a7, 218}, {2, 013, a0, g, 12, 04, (23,

0611}, {a87a147a167a107a197a24};

H34,2 = [(041(11(3@19@15)(a30450412a14)(a4049)(a70é20a230422)

(agariairaug)(aiois),
(a2a13)(@zazs)(aaag)(arais)(asaia) (a1 azo) (arzazs)(arsaig)]
with orbits {a1,a16, 19, 15}, {a2,a10,013}, {as, @, 12, a1s, a7,

(20, (7, V11, V3, O, O, V14 }, {Qa, Qg )5
H34,3 = [(0110460418047)(043042404200417)(044049)(048011304140619)
(arposa12023) (110002),
(Oézaw)(a3a22)(044049)(a7a18)(a8a14)(Oéuazo)(a120l23)(a160419)]
with orbits {aq, a1s, ag, ar}, {9, as, a1q, a16, 013, 19}, {as, ass, s,
@4, 11,017}, {ou, o}, {aio, ars, s, o3 };

H34,4 = [(04104606160419)(04404140423049)(045061104200421)

(aragaisaig)(izans)(arrass),
(a2a13)(0430422)(044049)(0470418)(0480414)(Oénoézo)(04120123)(01160419)]

with orbits {1, e, a6, 19}, {2, 05,13}, {as, air, a2}, {4, ar,
Qig, (23, g, (12, g, 14}, {Qs, i1, Qog, 21}

n=33, H= C7 X Cg (|H| =21,71= 1)1 rk Ny = 18 and (NH)*/NH
[ (Z/?Z)3.
H3z3 1 =
[(041046(15)(043(1200417)(a7a19a22)(a9a24a16)(0!120421(114)(@1304150!18),
(araragaaogonoos) (asanrasagastnoos) (11 30 4080 5)]

with orbits {a1, ag, a7, as, age, a1g, @10}, {as, a0, a7, a16, a4, g, 24 },
{Oélh0412,0421,04147C¥13,0¢1870415}~

n=32, H = Hol(C5) (|H| =20,i=3): tk Ny = 18 and (Ny)* /Ny
= (Z/IOZ)2 X Z./5Z.

H32,1 = [(0204210170411)(04306130490414)(04401804240112)

(asag)(isa16aa3tiag) (a190ia2),
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(apairaisagaas)(asaisaioonzog)(uassaigarans) (o aagrean )]

Wlth Orbits {Olg,OéQl,a17,0&11,0{5,0615,06207068,0616,0423}, {013,061370(9,
14,010}, {ou, g, agq, 12, a7}, {a1g, oz}
Il=31, H = 03 X DG (‘H| = 18, 1= 3)

H3i 1 =

[(agazarg)(agariag)(asaopaay) (ararsas ) (arsareanr) (arganaass),
(a1ang) (agaripiaaaigains ) (g rang gy 46 ) (s 1512
(arais)(ar1o6aioq)]
with Clos(Hs1,1) = Hug 1.

n=30, H = Ay 5 (|H| = 18, i = 4): tk Ny = 16 and (Np)*/Nys =
7.)97. x (Z/3T)".
Hzp 1 =

[(azaar)(asag)(asaoz)(araro)(ariais) (araone) (sanr) (aisass),
(CX1C¥24C¥18)(C¥3@140¢22) (0640420049)(0450470610)(06604166121)(0415019017),
(a1a6a22)(a306240416)(0440420049)(0450410(%7)(0411(1136%12)(0414C¥180l21)]

with orbits {a1, s, ao1, s, g, a3, aue, 22, 014}, {0, a9, a0}, {as,
az,ai0}, {ai1, 02,13}, {oas, air, an9}.
n=29, H = Q¢ (|H| = 16, i = 9):

Hzg1 = [(cqagongar)(asais)(asagarras ) (agaasarzong)
(a11a14a15a20)(a12ag4),
(01a6a130l140419a17a9a20)(OZ4C¥11OZ23OZ21047@1504100¢8)
(asaie)(@ia0oaansaig)]
with CZOS(HQQJ) = Hgo,l above.
n=28, H =T'yd (|H| =16,1= 6):
Hig 1 =

[(041(160!13041404190117090120)(a40é110l230421a70415a10a8)
(asaie)(@io0oransa1s),
(041044) (066(115)(0470419)(0480414)(0490410)(04110417)(0413(123)((1200621)]

with ClOS(Hngl) = Hgoﬁl above.
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n=27, H = Cy x Qg (|H| =16,1= 12):
H27,1 = [(a1a4a9a5)(030!200424C¥14)(0460418a210é7)

(arpoi6aa2a23)(ar10n2)(13anr),
(azagagg)(aaisasag)(asazzasial)
(aragzaisaie)(@iiarr)(izans),
(arar)(azass)(asas)(asasr)(agars)(aroazo) (s ) (ieany)]

with Clos(Har,1) = H7s1 above.
n=26, H = SDys (|H| = 16,7 =8): tk Ny = 18 and (Np)*/Ny =
(Z/8Z)* x ZJAZ x 7./27.

H26,1 = [(041041204150411)(04304504180417)(0440410)(046049)

(Ol704140622048)(0416042004190423),
(0420413)(0430622)(044049)(a7a18)(agOé14)(04110420)(a120l23)(0l160419)]

with orbits {a1, a2, a19, s, a3, 20, 11, i}, {2, a3}, {as, a5, ag,
a7, 018, 08, 17, 04}, {0, 0o, g, O}
n=25, H = C? (|H| = 16, i = 2):

H25,1 = [(041044049045)(0430l200424(114)(a6a18a21a7)
(a10a1604220423)(04110412)(0113C¥17)7
(a1a3a70423)(0440200460410)(0450l14a21a22)
(agazsangane)(arians)(aiaanr)]
with Clos(Has,1) = Hrzs1 above. 1
n=24, H = Qg+ Cy (|H| =16, i = 13):
Hyyq =

[(a3045)(0l60¢12)(0¢8a13)(a100¢22)(a15(121)(Ol16a19)(a17a23)(a180¢20),
(araqg)(aoong) (aaag)(asags)(aroarz) (s ) (arsonr ) (a1gaos),

(04106206240414)(04306604170622)(044069)(0450412(1230410)

!These calculations show that for a symplectic group G = (C4)? on a
Kihlerian K3 surface, the group S(/S(a) = {4 4y/S,9) = (Z/8L)* < (Z/2Z)>.
We must correct our calculation of this group in [11, Prop. 10.1].
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(agas)(aneoigaigang)]
with CZOS(H2471) = H40,1 above.
n=23, H = T'ye, (|H| =16, i=3):
Hos 1 = [(earangons)(asagasns)(asang) (agaisaanaias)

(ar1aigaigaiz)(arrast),
(0420480130412)(a4041901180420)(0450‘10) (C¥70¢14C¥90¢23)
(ar1azaisars)(airasy)]

with Clos(Has,1) = Hzg 1 above;
H23,2 = [(06306140680422)(0440200690611)(0450704150419)
(asaigaasaie)(aioarr)(iaas),
(aaiz)(agann)(asars)(asaas)(arans) (@oan) (zaas) (aisaig)]
with Clos(Hag o) = Hsg o above;
H23,3 = [(Oé2a12)(06306406220411)(0450616046067)((1804904140420)

((1130623)(06150418(124(119),
(azais)(aano)(asae) (ararg)(agarn ) (araaes)(asazs) (arsas)]
with Clos(Hag,3) = Hsg 3 above.
n=22, H >~ Cy x Dg (|JH| =16, i =11): tk Ny = 16, (Ng)* /Ny =
(ZJAZ)* x (Z)27)?, and det(K (qn, )2) = £2'° mod (Z3)2.
Hapq =

[(cqarr)(agan2)(agais)(anoans) (i aoo) (aracas) (aisaig) (arraes),
(0420412)(043068)(0440é20)(0470416)(0490611)(06130423)(CM140422)(C¥180419)7
(az0n3)(agaag) (asag)(arans)(agons) (arago) (ar2ae3) (o))

Wlth Orbits {a27a127 13, a3, Qag, 0&23,0&22,0{14}, {()[4,0(7, 20, O9, (18, (16,
a1, @19}, {aio, a15}, {a17, a2l

Hyp o =
[(03@4)(060415)(6180411)(049@22) (06120423)(04140120)(0116%9)(04170421)7
(oara2)(azais)(asang)(arag)(aroaas) (riago) (rsair) (i),

(a2a13)(0430422)(044069)(0470418)(0680414)(04110420)(0412(123)((1160619)]
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with orbits {ag, aoa, a3, a7, a9, a3, cus, s}, {aes, ais, ao1, ai7}, {as,
ai1, g, a0}, {ono, aoa}, {12, 03}, {aie, cngl;

Hyg 53 =

[(Oélalo)(a30422)(044049)(a5a24)(a6a15)(0480414)(04110420)(04170421),

(a22)(azi3)(uang)(arag) (ipas) (ar1ao) (@rsaar) (eaig),

(0420413)(0430622)(044069)(0470418)(0480614)(04110420)(012023)(01160419)]
with orbits {alaa107a5,a24}; {0[2,0422,04137&3}, {()44,CY97O[18,OZ7},
{a6>a157a2170‘17}7 {048,%4}7 {0!1170@0}7 {0412,0423}, {a167a19}~

n=21, H = C3 (|H| = 16, i = 14): tk Ny = 15, (Ny)*/Ny =
7./)87 x (Z./27)%, and det(K (qn, )2) = +2° mod (Z5)?. 2

H21,1 =

[(azago)(azaio)(asas)(aganr) (aganr ) (r2aaz) (ar7aas) (a1gaas),
(a2ang)(azas)(asano) (asag) (ar1azr)(arzazs) (ar7asz) (aeoazs),
(araue)(a2a20)(asas) (s o) (arzazs)(craans) (arasz) (argozs),
(011(114)((12(124)((13045) (0460410)(04120422) (06160418)(04170423)(04190420)]

with orbits {ay, o6, a1a, 018}, {a2, a0, 019, 24}, {as3, 10, 05,06},
{OZg,O{lhOlg,Cle}, {0[12,C¥22,C¥23,C¥17};

Hyy o =

[(oqozg)(agazg)(a5a14)(a6a16) (06100618 (06120420 (0417C¥24)(04190622)7

)
a1a2) CV30423) Q017 )12 ) (10022 04140424) Q16020 )((V18(¥19 ),
)

)
( ) ( ) )
(2a3)(@14018)(a17022) (19 024),
( ) ) )

( ( ( ) )
(1) (azano)(azag)(asaio)
(01(114)((12(124)((13045)(0660410) Q120022 (06160418)(04170423 (04190420 ]

with orbits {1, a3, az, a6, 014, 23, a6, s, (20, 24, 18, 12, 17, 0,
0419,0422}‘~
n=20, H= Q12 (|H| = 12, = 1)

H20,1 = [(041041006230412)(042063<121069)((14Oé22(18@20)(0470415)

2These calculations show that for a symplectic group G = (C2)* on a
Kéhlerian K3 surface, the group Sig)/Sc) = S{52.0.9)/S222.2) = Z/8L x
(Z/2Z)°. We must correct our calculation of this group in [11, Prop. 10.1].
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(anionraigans)(aigong),
(020440411)(04304170422)((17(118&15)(048(1140621)(069(1130620)(06160424(119)]
with CZOS(H2071) = H61,1 above.
Il:].g, H= Cg X 06 (|H| = 12, 1= 5)
Hyg1 =

[(a103) (20021 ) (3 g ) (gas) (1o i) (1 0a) (@137 ) (azo022),
(0410410)((12049044061304110420)((130480417(11404220621)(06706150418)
(12003) (Q160190r24)]
with Clos(H1g,1) = Hei1,1 above.

n=18, H = D5 (|H| =12, i = 4): tk Ny = 16 and (Ny)* /Ny =
(Z/67)*.
Higq =

[(agai7)(azai)(aor) (asars)(agan) (@11azs) (@13ags) (@15a24),
(0420413)(0430622)(064069)(Oé70418)(0480614)(06110420)(04120423)(04160619)]

with orbits {ag, a3, a3, aga, ang, @17}, {ag, ag, a1}, {as, ars, ar}, {as,
14, Qi23, 12, Q11, Q20 §, {015, Q24 }, {Qi6, 19, -
n:17, H = Ql4 (|H| = ].2, = 3) I'kNH = 16 and (NH)*/NH =
(Z)12Z)? x (Z)2Z)2.
Hi7q =

[(0410460410)(04206130419)(04304180414)(0440420047)(04806110412)(04906220423),
(azals)(0430622)(044049)(a7a18)(a8a14)(06110420)(04120423)(0416(119)]

Wlth Orbits {0617016,0610,}7 {a27a137a167a197}7 {a37a187a227a117a147
7, Qiag, Qrag, V12, g, O, g}

Hi7o =
[(a1a22a20)(aaoéllals)(CV40490419)(0470l210412)(0480140413)(C¥18a240l23)7

(az013)(agg) (asag)(arars)(agons) (i ago) (ar2ae3) (e0ng)]

Wlth Orbits {06170(22,()[15,0420,06370111}, {062,()[13,01870614}, {()[4,069,0[16,
a9}, {a7,az1, 18, a1z, Qag, Qo3 };

Hi73 =

[(a1asonr)(asarars)(aaagons)(asaoaasr ) (agargons) (arianaoes),
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(az013)(azang)(asag)(arais)(agans) (arrago) (arzaes) (o))

Wlth Orbits {()(1,065,0[17}, {()[2,0(1370(4,049}7 {()[3,0(7,0622,0{18}, {066,0624,
o1}, {as, a19, 14, 016}, {@11, 12, @20, 23}
1’l=16, H = D10 (|H‘ = 107 1= 1) I‘kNH = 16 and (NH)*/NH =
(Z/57)*.
H16,1 =

[(azan3)(asaor)(arans)(asans) (aroona) (ar1one) (ar2004) (ar703),
(apairaisagoes)(asaisaioanzg)(uassaigarans) (s a1 aapiean )]

with orbits {ag, @17, o3, 15, a8}, {as, @13, 14, g, 10}, {ou, g, 12,
0618,047}7 {0457021,6111,0416,0420}-

n=15, H = C? (|H| =9,i=2):
Hi51 =

[(a1azaor)(asaroar)(asansas)(aiaisars)(aisaiganr)(eaisass),
(041(160422)(0430424(116)(0440420049)(0450610047)(<1110613Oé12)(041404180421)]

with CZOS(H1571) = H30,1.

n=14, H = Cys (|H| =8, i = 1):

Hyg1 = [(qoipaneaasaisaniargasg) (aears)
(azagampasaigaisarary)(asasagang)]

with Clos(H14,1) = Hae1 above.

n=13, H 2 Qs (|H| =8, i=4):

H13,1 = [(a102a24a14)(01301604170122)(OZ4C¥9)(0450!1204230410)

(048(113)(@1604180!190420),
(1a6a24019) (a2az0014018) (3101 7a02) (506 Q23 r22)
(agan3)(aiso1)]

with Clos(H1s,1) = Hao,1 above.
n=12, H = Qs (|H| = 8, i = 4): rkNy = 17, (Ny)*/Ng =
(Z/82) x (Z/22)?, and K ((gnyy)2) = g5 (2) & ¢'.
Hyz1 = [(a1agaszar)(asaigarzag)(asaiz)

(a1 agoas)(agaraonionr)(eas),
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(aqariagzas)(asosaizang)(asane)(aronragany)
(011002104190115)(0112@24)]

with orbits {ahag,0411,04237a14,a7,0417,a8}, {a47a193a67a137a153a105
Oé21,0(20}, {a57a127a167a24}'
n=11, H = Cy x Cy (|H| =8, i = 2):

Hii1 = [(awagasons)(auaniaigsans) (arangogasg)

(04100115)(011306140220423)(%70424)7
(0420413)(0430422)(044069)(0470418)(0680414)(04110420)(0412(123)((1160619)]

with Clos(H11,1) = Ha21 above;
H11,2 = [(042a3017044)(046a1704210415)(04804110414CV20)

(gaizageaig)(aioas)(aisig),
(azals)(0430622)(044049)(a7a18)(0480414)(06110420)(04120423)(0416(119)]

with ClOS(HlLQ) = H22,2 above;
Hii 3 = [(cqaipasoos) (asagaizass)(asonsagar)

(0601504210417)(0480614)(06160419),
(az013)(azaag)(asag)(araig)(agans) (o) (arzae3) (e0ng)]
with Clos(Hyy 3) = Haa 3 above. 3

n=10, H = Dg (|H| =8, i = 3): tk Ny = 15 and (Np)*/Ng =
(Z)AZ)3.
Hipq =

[(a2ar16)(azanz)(cans)(arant)(agag)(aroanr) (rsong) (arsas ),
(az0n3)(agae) (asag)(arans)(agons) (arago) (arz2aes) (eang)]

with orbits {Ck270l16,0[13,CY87OZ19,O[9,044,CY14}, {a3aa12aa22;a23}; {0[7,
a117a187a20}7 {a10,0é17}, {a157a21};

Higz =

[(0420l13) ((X30Z24)(0é4048)(0450l11) (04100415)(06170422)(04180423)(04200!21)7

3These calculations show that for a symplectic group G = Cy x Cy on a
Kéhlerian K3 surface, the group S5 /S(a) = S(5,4)/S(2,4) = (Z)AZ)* < (Z./27)2.
We must correct our calculation of this group in [11, Prop. 10.1].
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(az013)(azang)(asag)(arais)(agans) (arrago) (arzaes) (o))

with orbits {as,cn3}, {ag,asa, 02,017}, {ou,as, 9,004}, {05, a11,
ag1, 00}, {7, 008, 12, 03}, {0,015}, {oue, aigo}.

n=9, H =~ C} (|[H| =8, i = 5): tkNy = 14, (Ny)*/Ny =
(ZJAZ)? x (Z,/2Z)% and det(K (g, )2) = £21° mod (Z5)2.

H9,1 = [(asas)(044049)(0450415)(C¥60424)(0470l19)(04110420)(04140422)(04160@8),

(aza12)(azag)(asang) (arais)(agont) (arzans) (aaazs) (arsang),
(aza13)(azans)(agag)(arais)(agons) (o) (a1zaes) (o))

with orbits {ag, 2, a1, 03}, {as, as, 00, 14}, {ou, a9, as, 011},
{01570415}, {04670424}7 {04770419,0416,0418};

Hyo =

[(042043)(0640418)(04709)(0480612)(06110416)(04130422)(0140623)(0&90420),
(0420412)(043068)(Oé40é20)(0470416)(0490611)(04130423)(Oé14@22)(0180é19)7
(0420413)(0430622)(044049)(0470418)(0480614)(04110420)(012023)(0160419)]

with orbits {0427 s, 12, 13, g, 22, (X23, 0514}, {()[4, a1y, (o0, (g, (19, (U7,
06110416};

Hg 3 =
[(a2a4)(063047)(0460421)(0490413)(Oéloa24)(04110@0)(0l120123)(0418a22),
(012002)(a3a13)(044CV18)(CV7049)(0¢10@24)(04110620)(06150417)(0416&19),
(0420413)(0430622)(CV4049)(a7a18)(asoé14)(a11a20)(a120l23)(0l160419)]

with orbits {ag, a4, age, 03, a18, 09,03, 7}, {ag, 21}, {as, 014},
{0¢10,C¥24}, {Oé11,0¢20}7 {0412,0423}, {a15,a17}, {Ol1670119};

Hg 4=

[(ras) (a1 ) (agais) (anoaes) (1o ) (123) (arsa17) (e 0ng),
(aga2)(azons)(agans)(arag) (anoaes) (1 aoo) (aisanr) (@isaig),
(az013)(agag) (asag)(arans)(agons) (arrago) (arz2aes) (eang)]

with orbits {a1, a5}, {2, a2, 013,03}, {as, a1, a9, a7}, {ag, 001},
{ag,a14}, {ono, a0}, {a11, 000}, {12,003}, {5,017}, {oue, a1}
n=8, H=Cy (|H|=7,i=1):

H&l = [(041(150410(1190622046067)((130416(12006240690640617)
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(a11050180140130021 (112)]
with ClOS(H&l) = H3371 above.
n=7, H>~Cq (|H| =6, i=2):

H7,1 = [(0420617013030100622)(0640421069)(0450470618)

(04801110612042304200614)(06150624)(06160419)]
with Clos(Hz,1) = His1 above.
n=6, H = Dg (|H| =6, i =1): 7k Ng = 14 and (Ny)*/Nyg =
(Z/67) x (Z/37)3.
Hgq =
[(a2a14)(a3a17)(0446348)(0!70415)(a9a13)(a10a12)(a11a21)(01160419),
(a2a13)(azas)(uag)(araig)(agas) (i aoo) (a2aas) (aisaig)]

with orbits {ag, 14, a9, a4, 13,08}, {as,on7, 002}, {7, 15,18},
{0610,0612,&23}, {Ole,O{Ql,O&QO}, {O[lG,O[lg}.

n=5, H=Cs (|H| =5, i=1):
Hsq =

[(a2a8a1704230é15)(a3a130¢140lga10)(a4a7a24a12a18)(Ol50l16041104210¢20)]
with CZOS(H5,1) = H1671 above.

1’1=4, H = 04 (‘H| = 47 1= 1) I‘kNH = 14 and (NH)*/NH =
(ZJAZ)* x (Z.)27)2.

H4,1 = [(042@220@3046) (063045090416)(047061004200413)(080415)

(041104190424014)(0120121)]
with orbits {ag, s, aas, as}, {as, as, a9, a16}, {a7, @10, a0, 13}, {as,
a5}, {ai1, @19, g, 014}, {12, 01}
n=3, H = C2 (|H =4,i=2): tkNyg = 12 and (Ng)*/Ng =
(Z)AZ)? x (Z)27)°.
H3, =
[(a2012)(azag)(asaon)(arane)(aganr)(arsass) (aiaes)(isaig),

(0420413)(0430422)(044069)(Oé70418)(0480414)(04110120)(01120423)(04160619)]

with orbits {9, 2, a13, 003}, {as, as, a0, a1a}, {ou, a0, 9,041},
{az, a16, 018, 19 };
H35 =
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[(azaa2)(azans)(uans)(arag) (@ioaes) (@11az) (@1sar7) (@isaig),
(0420413)(0430422)(044069)(0470418)(0480414)(04110420)(Oé12<123)(04160619)]

with orbits {az, a2, 13, a3}, {ou, s, a9, a7}, {as, s}, {ai0, 004},
{0¢11,C¥20}7 {011270¢23}7 {0415,0417}, {a16,0419}§

Hs 3 =

[(0610424)(0430122)(044049)(0150410)(Otﬁaw)(01120423)(01150421)(06160419),
(0420413)(Oégoézz)(CV4049)(a7a18)(agOé14)(a11a20)(0120@3)(0!160419)]

with orbits {aq, s}, {@2, 013}, {as, a2}, {a4, a9}, {as,a10}, {as,
arr}, {ar,aus}, {as, s}, {oar, a2}, {12, @3}, {ais,a21}, {aus,
0419}.
n=2, H 2 C5 (|H| =3,i=1): tkNyg = 12 and (Ng)*/Npyg =
(Z./37.)5.
Hyq =

[(0410!13047)(a2a19a22)(a5asa9) (05604100411)(04120423a20)(a15a180416)]

with orbits {Ozl,Oélg,Oq}, {012,0419,0(22}, {0457018,&9}, {O(G,Oélo,au},
{2, a3, 20}, {5, s, a6}
1’1=1, H = Cg (‘H| = 27 P = 1)1 I‘kNH = 8 and (NH)*/NH =
(Z/27)3.
Hi, =

[(0420423)(043049)(0450116)(aﬁazz)(0470420)(04100413)(01110624)(04140619)]

with orbits {a27a23}7 {0[3,069}, {OZ5,0[16}, {a67a22}> {OZ7,0[20}, {al()a
a13}, {on1, aeat, {ang, arolh

We obtain the following applications to Kéhlerian K3 surfaces.

Let X be a Kéhlerian K3 surface with Picard lattice Sx. In [13],
we introduced marking of X by Niemeier lattices Ni. We remind to
a reader that it is a choice of a maximal negative definite sublattice
S C Sx together with a primitive embedding S C N;. Additionally one
requires that for the set P(X) C Sx of classes of non-singular rational
curves on X one has P(X)NS = P(S) and P(S) = SN P(Nj) where
P(S) is the basis of the set A(S) of all (—2)-roots of S. By Theorem 1,
any Kahlerian K3 surface has marking by one of Niemeier lattices Ny,
k=1,2,...24. Using Kondd’s trick in [6], applying Theorem 2, one can
show that any Kéhlerian K3 surface can be marked by one of Niemeier
lattices Ni, k = 1,2,...,23; one can avoid difficult Leech lattice. See
[13] for details.
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Using marking of X by Nj, one can find P(X) NS = P(N;)NS =
P(S) and

Aut (X, S)o = {¢ € A(Nk) | ¢|Sy, is identity}

where Aut (X, S)g is the group of symplectic automorphisms of X which
act identically on the orthogonal complement to S in H?(X,Z). Here we
identify this group with its action on S. These facts show importance
of marking of X by Niemeier lattices.

Thus, we obtain the following application to Kéhlerian K3 surfaces
X.

Let X be marked by a primitive sublattice S C N = N3 =
N(24A;). Then S must satisfy Theorem 2 and I'(P(S)) C T'(P(Na3)) =
24A;. Any such S gives marking of some X and P(X)NS = P(5).

If Ng C S where H has the type n = 81, 80, 79, 78, 77, 76, 74, 70,
63, 62 or 54 (equivalently, rk Ny = 19), then Aut (X, S)o = H. Other-
wise, if only Ny C S where H has the type n = 75, 65, 61, 56, 55, 51,
48, 46, 33, 32 or 26 (equivalently, tk Ny = 18), then Aut (X, S)y = H.
Otherwise, if only Ny C S where H has the type n = 49, 40, 39,
34 or 12 (equivalently, rk Ny = 17), then Aut(X,S)y = H. Oth-
erwise, if only Ny C S where H has the type n = 30, 22, 18, 17
or 16 (equivalently, rk Ny = 16), then Aut (X,S)g = H. Otherwise,
if only Ny C S where H has the type n = 21 or 10 (equivalently,
rk Ny = 15), then Aut(X,S)y = H. Otherwise, if only Ny C S
where H has the type n = 9, 6 or 4 (equivalently, tk Ny = 14), then
Aut (X, S)g = H. Otherwise, if only Ny C S where H has the type
n = 3 or 2 (equivalently, rk Ny = 12), then Aut (X,S)y = H. Oth-
erwise, if only Ny C S where H has the type n = 1 (equivalently,
rk Ny = 8), then Aut(X,S)y = H = Cy. Otherwise, Aut (X, 95)o is
trivial.
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Case 22. For the Niemeier lattice Naoo, we have
N = Nay = N(1245) = [124,, [2(11211122212)]] = [124,

—€1+ €2+ €3 —€4+ €5+ €5+ €7 — €3 — €9 — €10+ €11 — €12,
—€1 —€xt+ €3+ €4 — €5+ €5+ €7+ €3 — €9 — €10 — €11 + €12,
—€1 t € —€3+ €1+ € — €5+ €7+ €3+ €9 — €10 — €11 — €12,
—€1] — €2+ €3 — €4+ €5+ €5 — €7+ €g+ €9+ €10 — €11 — €12,
—€1 — € — €3+ €4 — €5+ €5+ €7 —€g+ €9+ €10+ €11 — €12,
—€] —€3—€3 — €4+ €5 — €5+ €7 T €3 — €9+ €10+ €11+ €12,
—€1 T €2 — €3 —€4— €5+ € — €7 T €3+ €9 — €10+ €11 + €12,
—€1 T €2+ €3 —€4— € — €5+ €7 — €3+ €9+ €10 — €11 + €12,
—€1 t eyt €3+ €4 —€5 —€g— €7 T €3 — €9+ €10+ €11 — €12,
—€1 —€xt+ €3+ €4+ €5 —€g— €7 —€g+ €9 — €10+ €11 + €12,
—€1+ € —€3+eg+e5+€eg— €7 — €3 — €9+ €10 — €11 + €12
(see [3, Ch. 16]) where € = €15, k =1,2,...,24. Equivalently,
N:N22 :N(12A2) = [].2142, 61+67769+6107611 — €12,

€2 + €7 — €8 — €9 — €10 * €11,
€3 + €8 — €9 — €10 — €11 T €12,
€4 — €7+ €3 — €9+ €11 — €12,
€5 + €7 +€g + €10 + €11 + €12,
€6 — €7 — €8 — €9 + €10 + €12]

for the reduced basis of the cord group. The group A = A(Nag) consists
of the cyclic group [pp] of order 2 where

Yo = (Ol1,1042,1)(a1,20l2,2) ce (011,12012,12)

gives non-trivial involutions on all 12 components 12A5 and A/[po] =
M5 is the Mathieu group Mo of the order 95040 on 12 components
12A5. We have:

Mys = [901 = (1)(27 3,4,5,6,7,8,9,10,11, 12)7 P2 = (1)(2)(3)(10)
(4,8,12,9)(5,11,6,7), s = (1,2)(3,12)(4,7)(5,9)(6,10)(8,11)]
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where 1,...,12 numerate components of 12A,. Possible lifts of the gen-
erators @1, o, @3 of Mis to elements of A(Nyy) are respectively

@1 = (a1,1)((12,1)(a1,2041,3 <. 061,11041,12)(<12,2042,3 <. 042,11042,12),

@2 = (041,1)(012,1)(041,2062,2)(061,3012,3)(041,10)(062,10)(01,4061,8041,12011,9)
(2,400 80,1202 9) (1 502 1101,602,7) (2,501, 11002,601,7),
@3 = (041,1&1,2062,1042,2)(0l1,3062,12042,3041,12)(041,4041,7042,4(12,7)
(061,5042,9062,5041,9)((11,6062,10062,6041,10)(061,8041,11042,8(12,11)-

Thus, A(Maz) = [0, P1, P2, P3]-
Using results described at the beginning of this Sec. 4, and GAP
Progam [4], we obtain the following classification.

Classification of KahK3 conjugacy classes for A(Nj,):

n=79, H = Aq (|H| = 360, i = 118): tk Ny = 19 and (Ny)*/Np =
7./60Z x 7./31Z.

H79,1 = [(0!1,1041,30é1,7a1,8a1,11)(042,1C¥2,3Ol2,7a2,80é2,11)

(14011200 500 601,10) (2,402, 1200 5002 602,10 s
(011,1041,302,11612,10042,7)(02,1062,3041,11041,10041,7)
(14025001201 602 8) (02,4011 501, 12002 601 8)]

with orbits (here and in what follows we show orbits with more than one
elements only) {ai,1,a13, 1,7, Q2,11, 018, 02,1, 02,10, 01,11, Q2,45 Q2,35
Q.7,01,10, 2,12, 1,5, 2.8, (V] 4, X2 5, ] 6, (X1 12, 042,6}.

n=70, H = &5 (|H| =120, i = 34): tk Ny =19 and (Np)*/Ng =
7,/60Z x 7./52.

Hzo1 = [(a1,202 301 2401 502 11) (2,201 302, 402 5001 11)
(041,6042,8042,7041,10041,12)(042,6041,8051,7042,10042,12)7
(a1,302.4) (2,301 1) (a1 602,12) (@2,6001,12)
(041,7042,8)(042,7041,8)(011,9041,10)(012,9042,10)]

with orbits {a12, @23, 014,015, 0011}, {22,013, 004,005,011},
{Oél,ﬁa042,&042,127042,77041,77042,67041,10;041,8;042,10a041,12,0¢1,97042,9}-
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n=63, H = My (|H| =72, i=41): tk Ny =19 and (Ng)*/Ng =
7187 x )6 x Z/2L.

Hes1 = [(on 302,3) (1,400 901 5000,12) (2 4001 902 5001 12)

(041,6041,70l1,8041,10)(012,6042,7C¥2,80l2,10)(a1,11042,11),
(a1,102,1) (1 3002, 1002, 402.9) (2,301, 10001,401,9)
(a1,6041,8012,12042,7)(042,6042,8041,12041,7)(041,11042,11)]
with orbits {11, 2,1}, {a13, @23, @210, 21,10, 02,6, 02,4, 1,6, 1,4, Q2 7,
042,8,C¥1,9,042,9,a1,7,a1,8,041,127012,57011,570@,12}, {011,11,042,11};

H63,2 = [(Oél,zcw,z)(041,3042,4C¥1,80l2,10)(042,3&1,4062,8041,10)

(011,5041,9041,12041,7)(042,5042,9042,12042,7)(041,11062,11),
(a1,1a2,1)(041,3C¥2,10a2,4012,9)(Ol2,3a1,10041,40é1,9)
(1,601,800, 12002 7) (2, 602 g1 12001 7) (@1 11000, 11)]

with orbits {a11,001}, {12,002}, {a13,024,0210,00,8, 02,9, @2 12,
042,73042,53041,6}3 {062,3,041,4,041,107012,8,041,9,041,12,041,7,041,5,042,6},
{a1,11,042,11}~

n=62, H = N, (|H| = 72, i = 40): tk Ny = 19, (Ny)*/Ny =
Z)36Z x (Z./37)% and det(K ((gny)3)) = —22 - 3* mod (Z3)?.

H62,1 = [(01,3C¥2,12)(02,3C¥1,12)(041,4C¥2,5)(042,4611,5)(041,8041,10)
(042,8042,10)(041,9(12,11)(042,9(11,11),
(al,l041,2041,3051,5042,4012,11)(042,1042,2042,3042,5041,4041,11)(041,7042,12041,9)

(o701 12002 9) (a1 8002,10) (r2,801,10)]

with orbits {1, 01,2, @13, @212, 011 5, 01,9, 2.4, 2 11, 001 7}, {21, a9,
042,3,041,12,042,5,(12,9,(11,4,(11,11,062,7}, {(11,8,(11,10,062,10,042,8}-

n=>55, H = A5 (|H| =60, i = 5): Tk Ny = 18 and (Ng)* /Ny =
Z/3OZ X Z/IOZ.

Hss1 = [(on 200 3000 11001 4001 5) (2 2001 3001 1102, 4002 5)

(01 g2, 702 901 12002 8) (2 601 7001 902 12001 8),
(o101 3000 4) (2 102 300 4) (0 201 500011 ) (2 2002 5001 11)

(01,7041,9042,12)(062,7042,9041,12)]
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with orbits {1,013, 01,11, 04, 02,025}, {21,023, 2,11, A1 4, 1 2,
ars), {anes, 027,000, 01,12, 028}, {26, 01,7, 019, 0212,018};

Hss9 = [(0n101,200 409 7001 5) (2,102,200 401 7002, 5)

(041,3012,901,12012,11Oéz,lo)(042,3a1,9042,1201,11a1,10),
(1100 3004) (2102 3001 4) (@1 2001 5000,11) (22002 501,11 )
(011,7041,9042,12)(042,7042,9041,12)]

with  orbits {1,012, 013, 004,015,009, 027, 211, 1,12, @2 10},
{az,laa2,27a2,37CY1,47az,s;CV1,9,041,7,041,117012,12,CV1,10}~

n=>54, H = Ty (|H| =48, i=29): tk Ny =19 and (Ny)*/Npg =
7)247 x 7/87 x Z.]27.

H54,1 = [(a1,20ll,11)(a2,20l2,11)(a1,30ll,6)(042,3042,6)(%,4(11,12)
(042,4042,12)(a1,9a1,10)(a2,9042,10),
(041,1042,11042,1&1,11)(a1,20l2,2) (Oll,3041,60l2,10a1,8042,4042,12042,9042,7)

(2,300,601, 10002,801 4001 12001 9001 7)]

with orbits {aq,1,211,022, 001, 12,0111}, {13, a1,6,02,10, 2,9,

041,8,042,7,042,4,042,12}7 {042,3,042,6,041,10,041,9,02,8,041,7,01,4,611,12}-
Il=48, H = 6373 (|H| = 36, 1= 10) I‘kNH = 18, (NH)*/NH =

ZJ187Z x Z/67Z x (Z/?»Z)2 and det(K ((gny)3)) = —22.3% mod (Z§)2.

H48,1 = [(061,2041,7)(042,2042,7)(061,3042,4)((12,3011,4)
(a1,502,12)(@2,501,12) (a1 902,11) (@2,901,11),
(041,1061,2041,301,5062,4(12,11)(042,1(12,2062,3(12,5011,4041,11)(011,7042,12041,9)
(042,7041,12042,9)(a1,80l2,10)(a2,80l1,10)]

with orbits {1, 01,2, 1,7, @13, 2,12, Q2 4, @1 5, 19, 211 5 {21, @29,
Q27,023,001 12, 1 4, 025, (2,9, 1 11}, {018, X210}, {02,8,Q1,10};

Hyg o = [(01 302.4) (2,300 4) (01 s52.11) (2, 501,11)

(041,60é1,10)(042,6a2,10)(041,9a2,12)(042,9011,12),
(a1,100,200 300 502 402, 11) (2,102 2002 302 5001 4001 11) (01, 72,1201 9)

(062,7041,12042,9)(041,802,10)(042,801,10)]
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with orbits {a11, 12,013, 004,015, @211}, {21,002, 003,14, 225,
a1}, {ae, 110,028}, {ase, az10,018}), {7, 0012, 010}, {7,
041,127012,9}-

n=46, H = 3°Cy (|[H| =36,i=19): tk Ny = 18 and (Ny)*/Ny =
ZJ18Z x Z./6Z x 7./ 3Z.

Hys,1 = [(0n g1 300 709.4) (2,200 3009 7001 1) (0 50019002 12002, 11)

(2,502 9001 1201 1) (Q1,6002,6) (1,1002,10),
(1,100 3002,4) (2,102 3001,4) (1 2001 502,11 ) (2,202 5001 11)
(C¥1,7041,90¢2,12)(062,7042,9041,12)]
with orbits {a1,1, 1,3, 1,7, 2.4, 1,9, 12, Q2. 12, Q1 5, @211}, {21, 023,
Q27,014,029 022,01 12, Q2,5, Q1,11 }, {Q1,6, 2,6}, {Q1,10,2,10};

H46,2 = [(a1,10l2,1)(Ol1,2a2,30l1,7041,4)(a2,20l1,3042,70é2,4)

(0!1,5062,9042,12041,11)(042,5041,90l1,120é1,11)(041,8042,8)7
(1,100 300,4) (2102300 4) (1,200 50011) (2 202 501 11)
(a1,701,90012) (2 702, 901 ,12)]

with orbits  {aq1,1, 21,013,003, 02,7, 2 4, 017, 1 4, 29, Q2 2, 01 9,
041,2,CV2,127041,12,042,5,041,5,041,117042,11}, {a1,87a2,8}-
n=38, H 2Ty, (|H| =24, i=3):

H38,1 = [(041,1041,2042,11)(062,1042,2041,11)(041,3042,7062,10)

(2,301 70110) (1 400 801 9) (2 401 82 9),
(061,2042,2)((11,3061,6042,4<12,12)(042,3<12,6041,4(11,12)(041,7(11,9062,8041,10)
(042,702,9041,8042,10)(041,110l2,11)]

with ClOS(Hggﬁl) = H54’1.
n:34, H = 64 (|H| = 24, = 12)2 rkNH =17 and (NH)*/NH =
(Z./127)? x 7/ AZ.
H34,1 = [(041,2042,5)(042,2041,5)(041,4042,8)(042,4041,8)
(041,7042,9)(042,7061,9)(611,11041,12)(042,11042,12),
(041,1011,3(12,4)(042,1012,3(11,4)(041,2011,5(12,11)(a2,2a2,5041,11)

(a1, 7001,902,12) (2 7002 9¥1 12)]
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with orbits {ai 1,013, 004,018}, {21,003, 004,008}, {a12, 95,
Q15,001,115 (02,2, 00211, (1,12, (02,12, 02,7, (1.7, 01 9, (42 9 } .

n=32, H = Hol(C5) (|H| =20,i=3): tk Ny = 18 and (Ng)*/Ng
>~ (Z/10Z)* x Z/57Z.

H32,1 = [(a1,4a1,9)(042,4C¥2,9)(al,saz,lo)(az,sal,w)

(061,7CY2,12)(042,7CY1,12)(061,8042,11)(042,8041,11),
(CV1,1042,1)(011,302,100@,4042,9)(a2,3a1,100é1,4041,9)(041,60é1,8042,120l2,7)
(2,602,801 1200 7) (1, 1102,11)]

with orbits {ay 1,021}, {013, 0210, 15,024,000}, {a23,01,10, 025,
041,4,041,9}, {041,67041,87042,11;a2,127041,117051,77052,77042,87042,67041,12}~

n=31, H =2 C;3 x Dg, (|H| =18, i = 3):

H31,1 = [(a1,1041,3a2,4)(Ol2,1042,30¢1,4)(Ol1,2041,50¢2,11)
(042,2042,5041,11)(041,7041,9012,12)(042,7012,9041,12),
(011,1041,2a2,12042,40é1,5a1,9)(042,1Oé2,2041,120ll,4a2,50l2,9)(01,3a2,11041,7)
(2,301, 1102,7)(1,802,10) (Q2,801,10)]

with Clos(Hsy,1) = Hag 1 above;

Hsi9 = [(ov101,300,4) (2,102 300 1) (011 2001 5002,11)
(a2,2042,5041,11)(041,7041,90@,12)(042,70l2,9a1,12)7
(011,1041,2%,30!2,11Oé2,4a1,5)(042,1Oé2,2042,30é1,11a1,40l2,5)(01,6a2,80l1,10)
(2,601 82,10) (1,702 12) (12,7011 12)]

with Clos(Hsy,2) = Hag 2 above.
n=30, H 2 A5 (|[H| =18, i =4): tk Ny = 16 and (Ny)*/Ny =
Z]97 x (Z/3Z)*.

Hso1 = [(Oél,zalj)(a2,2a2,7)(041,3a2,4)(0¢2,30ll,4)
(061,5042,12)(042,5041,12)(061,9042,11)(042,9041,11),
(a1,101,2a1,7)(a2,102,2042,7)(Ol1,30l1,5a1,9)(a2,30l2,5042,9)

(1400 1101 12) (2,402 1102, 12),

(1,100 3002,4) (2,102, 3001,4) (1 2001 502,11 ) (2,202 5001 11)
)

(041,7041,9042,12 (042,7042,9061,12)]
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with orbits {1, 01,2, @13, 1.7, 1 5, 24, 19, A2 12, 2,11 5 {21, a9,
23,027,025, 0 4, 02,9, 1,12, 0111 }

H30,2 = [(011,302,4)(042,3C¥1,4)(a1,5042,11)(a2,5041,11)

(041,6(11,10)(042,6(12,10 (041,9(12,12)(042,9(11,12),

)
(041,2041,5042,11)(062,202,5061,11)(01,6061,10012,8)(062,6042,10041,8)
(01,7042,12061,9)(042,7041,12@2,9),
(061,101,3062,4)(062,102,3061,4)(061,2@1,5062,11)(02,2062,5041,11)
(01,7041,9042,12)(042,7042,9061,12)]

with orbits {a1,1, 013,004}, {21,023, 014}, {12,015, 0011}, {22,
042,5,041,11}, {a1,670l1,10;042,8}a {042,6;042,1070‘1,8}7 {Ot1,770é2,12,041,9}a
{042,7704,12,&2,9}-

n=26, H = SDys (|H| = 16,7 =8): tk Ny = 18 and (Np)*/Ny =
(Z/87)% x ZJAZ x 7. 27Z.

H26,1 = [(041,2042,2)(041,4042,4)(01,5062,60@,11042,9)(042,5041,6041,11041,9)

(041,7052,10042,8041,12)(042,7011’10&178042’12)7
(1,302.4) (2,300 4) (a1 ,602,12) (a2,601,12) (a1, 702,8) (2, 701 8)
(a1,901,10) (@2,902,10)]

with orbits {a12, 202}, {13, 004,014,023}, {a15, 006, 02,11, 01,12,
042,97041,%042,107042,8}7 {042,5,061,6,041,11,042,12,061,9,062,7,061,10,041,8}-

1’1=18, H = D12 (|H‘ = 12, = 4) I‘kNH = 16 and (NH>*/NH =
(Z./6Z)%.

H18,1 = [(011,201,3)(042,2a2,3)(a1,5041,12)(a2,5042,12)

(061,6041,9) (062,6042,9)(041,10041,11)(062,10042,11),
(041,3@2,4)(042,3C¥1,4)(C¥1,6062,12)(02,6061,12)(01,7062,8)(042,701,8)
(041,9041,10)(042,9042,10)]

with orbits {ai12, 013,004}, {22,023, @14}, {15, 00,12, 026, @29,
CV2,1070¢2,11}, {012,57012,12,041,6,041,9,041,10,%,11}, {a1,77a2,8}7
{012,77011,8}-

n=17, H = 4 (|H| =12, ¢ = 3): tk Ny = 16 and (Ng)* /Ny =
(Z/127)% x (7./27)?.

H17,1 = [(041,4062,7041,8)(042,4061,7042,8)(041,5061,6042,10)(062,5042,6041,10)
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(061,902,1101,12)(042,9011,11CY2,12)7
(041,3042,4) (062,3041,4)(041,6062,12)(042,6011,12)((11,7012,8)(062,7(11,8)
(Oél,gal,lo)(oéz,gaz,lo)]

with orbits {3, 224,017,008}, {o23,014,007, 018}, {a15, 016,
2,10, 02,12, 02,9, 111}, {025, Q2.6, 1,10, O1,12, 01,9, 2,11 }-

n=16, H = Dy (|H| =10, i = 1): tk Ny = 16 and (Ny)*/Npg =
(Z/57.)*.

Hig1 = [(o1,2016)(2,000,6) (a1 500,7) (2 501, 7)
(a1,802,10)(2,8001,10) (1, 1102,12) (@2, 1101,12) 5
(a1,3004) (2 301.4) (01 602,12) (Q2,601,12) (1 7002,8) (2, 7001 8)
(a1,901,10) (@2,902,10)]

with orbits {ai 3, a2.4,006, 01,12, 02,11}, {023,014, a16,0212,01,11},
{041,5,042,7,041,8,042,107&2,9}, {042,5,041,7,042,8,041,107&1,9}
n=15, H = C? (|H| =9,i=2):

His1 = [(00000,7) (o100 000 7) (0 300 500,9) (23000 5002.9)
(061,4011,11011,12)(042,4012,11CY2,12)7
(061,1041,3062,4)(062,1042,3061,4)(061,2041,5042,11)(042,2042,5041,11)
(011,7041,9042,12)(062,7042,9041,12)}
with Clos(Hys,1) = Hso1 above;
H15,2 = [(061,2041,5012,11)(a2,2a2,5041,11)(041,66!1,10042,8)(042,6&2,10041,8)
(01,7042,12041,9)(062,7041,12042,9)’
(041,1011,3(12,4)(042,1C¥2,30ll,4)(041,2a1,5a2,11)(a2,2a2,5041,11)
(1,701,000 12) (2, 7002 9001 12)]
with CZOS(H1572) = H30,2 above.
n=14, H = Cy (|H| =8, 1= 1):
Hygn =

[(Oél,zaz,z)(a1,3041,4a2,30é2,4)(041,5C¥2,60é1,7041,12042,11612,9@2,8012,10)

(500 602 7002 12001,11001 901 8011 10)]
with CZOS(H1471) = H26,1 above.
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1’1=12, H = Qg (|H| == 8, 1= 4) I‘kNH = 17, (NH)*/NH
(Z/8Z)* x (/22)%, and K ((qny)2) = 457 (2) @ ¢

Hig1 = [(on100,400,10001,7) (2,100 409 10002,7) (11 2002 6001 9002 12)

(2001 602 9001 12) (1 802.8) (1, 1100211),
(041,1(12,2041,10062,9)(042,1(11,2062,10<11,9)(061,4041,12041,7(11,6)
(012,4042,12042,7C¥2,6)(OZ1,5042,5)(041,11062,11)]

with orbits {1, 01,4, @22, @110, 112, Q1 6, 1,7, 29}, {21, @24, 1 9,
2,10, 2,12, Q26,027,010 }, {15, Q5}, {18, a2s}, {111,211}

l’1=10, H = Dg (|H| = 87 i = 3): I'kNH = 15 and (NH)*/NH
(Z/4Z)5.

1

Hio1 = [(0q a00.7) (2,000 7) (01 5001 12) (2, 5002,12) (@1 600,11

(az,601,11)(1,9009,10) (2,901 10),
(041,3042,4)(062,3041,4)((11,6062,12)((12,6061,12)((11,7062,8)(042,7041,8)
(al,gal,lo)(oézgaz,lo)]

with orbits {a13, 004,007,028}, {23, 14,007,008}, {015, 0112,
042,6,041,11}, {062,5,042,127<11,6,(12,11}, {(11,97042,10,041,10,(12,9}-

n=7, H > Cg, (|[Hl =6,i=2):
H7p = [(1000 300 4) (2 0000 3001 4) (01 500112002, 002, 11002, 1002,6)
(a2,5a2,120l1,9041,11041,1001,6)(041,7C¥2,8)(a2,7041,8)]
with Clos(Hz1) = His1 above.
1’1=6, H = DG (|H| = 6, 1 = 1)1 rkNH = 14, (NH)*/NH =
(Z)6Z)* x (Z/3Z)3.
Hgy = [(a1,3024) (2301 4) (a1 50211) (2,500 11)

(a1,601,10)(2,602,10) (01,902,12) (@2, 9001 12),
(041,1041,3062,4)(042,1042,3061,4)(041,2041,5062,11)(042,2062,5041,11)
(011,7(11,9&2,12)(CV2,70¢2,9061,12)]

with orbits {a1 1,013,004}, {21,003, 014}, {12,005, 0211}, {22,
042,5’041,11}7 {a1,67041,10}, {042,6a0¢2,10}7 {041,77%,97042,12}, {042,7,
042,9,041,12};

H6,2 = [(041,2041,7)(a2,2042,7)(041,3042,4) (062,3041,4)
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(a150212) (500 12)(a1,902,11) (2,001 11),
(061,1041,3062,4)(062,1042,3061,4)(061,2041,5042,11)(042,2042,5041,11)
(011,7041,9a2,12)(062,7a2,9041,12)}

with orbits {a1 1,013,004}, {21,003, 014}, {12,007,015, a1,
Qg12,0211}, {022,027, 005, Q2.9,01,12, 01,11}

n=>5, H~C5 (|H| =5, i =1):
H5,1 = [(01,3C¥2,4041,12042,11042,6)(062,3a1,4042,126¥1,110¢1,6)
(041,5041,802,9042,10042,7)(042,5042,8041,9041,10041,7)]
with CZOS(H511) = H1671 above.
n=4, H = C; (|H| =4, i =1): tk Ny = 14 and (Ny)*/Ny =
(ZJAZ)* x (Z,)27,)2.
H4,1 = [(041,1042,1)(CX1,3042,10062,4C¥2,9)(02,3061,1001,4061,9)

((11,6061,8(12,12042,7)((12,6062,8041,12041,7)(041,11042,11)]

with orbits {1,001}, {a13, 210,004,029}, {23, 0110,00,4,019},
{a1,67a1,87a2,1270¢2,7}» {a2,67a2,87a1,127a1,7}» {a1,11,0lz,11}~

n=3, H =2 C? (|H| =4,i=2): tkNy = 12 and (Ng)*/Nyg =
(ZJAZ)? x (Z)22)°.

H3,1 = [(041,5042,11)(042,5041,11)(041,6041,9)(012,6042,9)(041,7042,8)(012,7041,8)

(041,10042,12)(042,10061,12),
(o1 3a04) (2300 1) (a1 g2 12) (2 g1 12) (1 700,8) (2, 7001 8)
(a1,901,10) (@2, 902,10)]
with orbits {oq 3,224}, {a23,014}, {15,211}, {a2s,0111}, {6,
1,9, 042,12701,10}’ {Oé2,670é2,970q,12,042,10}, {a177,a278}’ {a2,770‘1,8}-
n=2, H = C3 (|H| = 3, i = 1): tkNyg = 12 and (Ng)*/Ny =
(7.)37.)5.

Hy 1 = (o100 3000,4) (02,1002 3001 1) (01 201 502,11 ) (2 2009 5001 11)

(a1, 701,902,12) (2 7002 941 12)]

with orbits {a11, 13,04}, {21,023, 014}, {12,015, 0211}, {22,
042,5,041,11}7 {041,7,041,9,042,12}7 {042,7,042,9,041,12}-
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n=1, H = Cy (|Hl = 2,i=1): tkNyg = 8 and (Np)*/Nyg =
(Z)27.)8.

H1,1 = [(041,3042,4)(012,3061,4)(01,6a2,12)(012,6011,12)(011,7012,8) (062,7041,8)

(al,gal,lo)(azgaz,lo)]

with orbits {a1 3,024}, {23,014}, {16,212}, {026,112}, {17,
042,8}, {052,77051,8}, {011,97041,10}, {042,9,042,10}-

Like for Case 23 above, we obtain the following applications to
Kéhlerian K3 surfaces.

Let a Kéhlerian K3 surface X be marked by a primitive sublat-
tice S C N = Nyy = N(12A5). Then S must satisfy Theorem 2 and
['(P(S)) € T(P(Nag)) = 12A5. Any such S gives marking of some X
and P(X) NS = P(9).

If Ny € S where H has the type n = 79, 70, 63, 62 or 54 (equiva-
lently, rk Ny = 19), then Aut (X, S)g = H. Otherwise, if only Ny C S
where H has the type n = 55, 48, 46, 32 or 26 (equivalently, rk Ny = 18),
then Aut (X, S)g = H. Otherwise, if only Ny C S where H has the type
n = 34 or 12 (equivalently, tk Ny = 17), then Aut (X,S)y = H. Oth-
erwise, if only Ny C S where H has the type n = 30, 18, 17 or 16
(equivalently, tk Ny = 16), then Aut(X,S)o = H. Otherwise, if only
Ny C S where H has the type n = 10 (equivalently, rk Ny = 15), then
Aut (X, S)o = H. Otherwise, if only Ny C S where H has the type
n = 6 or 4 (equivalently, rk Ny = 14), then Aut (X, S)y = H. Other-
wise, if only Ny C S where H has the type n = 3 or 2 (equivalently,
rk Ny = 12), then Aut (X, S)o = H. Otherwise, if only Ny C S where
H has the type n = 1 (equivalently, rk Ny = 8), then Aut (X,S5)y =
H >~ (5. Otherwise, Aut (X, 9)o is trivial.
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