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1. Introduction
Every Kähler structure on a smooth manifold also provides a symplectic structure on that manifold.

On the other hand, examples have been known for some time of symplectic manifolds that do not
admit any Kähler structure [Th]. Much work has been done probing this difference between Kähler
versus symplectic manifolds. A major step was taken by D. McDuff [Mc], who gave the first examples
of simply connected symplectic manifolds that do not admit any Kähler structure. Her example was
of a real dimension ten. In both Thurston’s and McDuff’s examples, the criterion used to determine
non-admittance of a Kähler structure was cohomological.

At a deeper level than cohomology, the rational homotopy structure of Kähler manifolds was
elucidated in [DGMS], where it was shown that compact, simply connected Kähler manifolds are
formal. In [DGMS], the authors apply the work of the fourth author on relating the real homotopy
type of a compact manifold to its algebra of differential forms [Su1, 2, 3], to Kähler manifolds. Using
the full strength of Hodge theory the authors show in particular that the real homotopy type of a
simply-connected compact Kähler manifold M is entirely determined by its cohomology ring [We].

In [Gu1,2] we have found irreducible compact holomorphic symplectic manifolds of dimension
2n for n ≥ 2 which do not admit any Kähler structure. Those manifolds are simply connected. Actually,
on those manifolds, there is a quadratic form on the second cohomology such that the n-th power
of it is proportional to the 2n-th product of the element (in [Gu1]). This quadratic form has a kernel
generated by an element b (β in [Gu2], or the element γ in [Gu1]). Therefore, b is in the kernel of the
2-Lefschets map with any element (or symplectic structure). That is, the Lefschets condition always
fails for any given real symplectic structure. In particular, when n = 2, our example actually gave the
first example of compact simply connected real symplectic manfold of eight dimension which is not
Kähler. Many four and six dimensional examples were eventually found later on by Gompf.

Motivated by this construction, M. Fernandez and V. Mun̈oz [FM], as mentioned in their paper,
found an eight dimensional compact simply connected real symplectic manifold which is not formal
after [BT] solved the same problem for manifolds with dimensions greater or equal to ten.

In this paper, we find that

Theorem A. When n = 2, our original eight dimensional manifold is also not formal.

For any n there are two other elements a and c such that abn−1, bn, cbn−1 are exact. Therefore,
we can define the bn−1 relative Massey product d = (bn−1 : a, b, c) as in [CFM]. We proved that for
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n = 2, d is nonzero. Therefore, we proved that when n = 2 our original simply connected real eight
dimensional holomorphic symplectic manifold is not formal.

Let M be a complex manifold of dimension 2n. A holomorphic symplectic structure or form is a
closed holomorphic 2-form ω on M with maximal rank (see [Kb p.47]).

People might ask that under what condition a compact holomorphic symplectic manifold is
Kählerian, i.e., admits a positive closed (1,1) form. For example, by [Td2] and [Si], we know that every
K-3 surface is Kählerian. In [Td1], Todorov asked if every irreducible compact holomorphic symplectic
manifold of dimension more than 4 is Kählerian. Some counter-examples have been found in [Gu1,2].
Those are the manifolds we deal with in this paper.

2. Preliminary
2.1. Compact Kähler Holomorphic Symplectic Manifolds

Here we collect some results on compact Kähler holomorphic symplectic manifolds, i.e., compact
complex manifolds with both holomorphic symplectic structures and Kähler structures. From [Bg],
[Bv] and [Fj], we have:

Proposition 1. Let X be a compact Kähler holomorphic symplectic manifold. Then M admits a hyperkähler
structure, i.e., there is a Kähler structure which is Ricci flat and the holomorphic symplectic structure is parallel
with regard to this Kähler structure. And there exists a finite unramified Galois covering X̃ −→ X such that
X̃ is isomorphic to a product T × Y1 × · · · × Yr, where T is a complex torus and Yi, 1 ≤ i ≤ r, are simply
connected Kähler symplectic manifolds with h2k,0(Yi) = 1 and h2k−1,0(Yi) = 0 for any k ≥ 1. Here the direct
factors are uniquely determined by X up to permutation. Moreover, if for each i we let gi(x) be the homogeneous
form of degree 2ni (ni = dimC Yi) on H2(Yi, Q) defined by gi(x) = x2ni [Yi], x ∈ H2(Yi, Q) where [Yi]

denotes the evaluation on Yi, then there exists a constant c ∈ Q+ and a nondegenerate quadratic form fi of
signature (3, bi − 3) on H2(Yi, Q) such that gi = c f ni

i , where bi = b2(Yi). If we let φi be a holomorphic
2-form on Yi such that (φi φ̄i)

ni [Yi] = 1, then fi can be written as

ni
2
(φi φ̄i)

ni−1x2[Yi] + (1 − ni)φ
ni−1
i φ̄

ni
i x[Yi] · φ

ni
i φ̄

ni−1
i x[Yi].

up to a multiple of a constant.

This, for example, comes from [Bg], Theorem 5 in [Bv] and Theorem 4.7 in [Fj] (see also [Kb],
[Gu2]). We gave a simpler proof and a generalization for the last part (or Fujiki Theorem [Fj]) of this
Proposition in the section 5 in [Gu1].

2.2. Compact Holomorphic Symplectic Surfaces

It is well known that every simply connected holomorphic symplectic surface is a K-3 surface and
its second Betti number is 22. There are 3 different classes of holomorphic symplectic surfaces, i.e.,
K-3 surface K, complex torus A and Kodaira-Thurston surface S (see [BPV p.188]). The holomorphic
symplectic 2-forms come from any trivial canonical sections. We are more interested in the surface
S here. We know that b1(S) = 3, b2(S) = 4. Let K[r], A[r] and S[r] be the Hilbert scheme which
parameterize the finite subsets Z with |Z| = r (see [Bv], [Fg1], [Fg2] and [Ir]), then

Proposition 2. (Cf. [Bv], [Vr]) K[r], A[r] and S[r] are compact holomorphic symplectic manifolds and
b1(K[r]) = 0, b1(A[r]) = 4, b1(S[r]) = 3. Moreover, K[r], A[r] are Kähler and S[r] is not Kähler.

S[r] is not Kähler since b1(S[r]) is not even.
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2.3. Compact Parallelizable Manifolds

A parallelizable manifold is the quotient of a real Lie group by a discrete subgroup. It is a solv-
manifold or nil-manifold according to that the Lie group is either solvable or nilpotent. We have following
Nomizu’s Theorem:

Proposition 3. Let M = G/H be a compact parallelizable nil-manifold, then the deRham cohomology can be
calculated by the complex of G-right invariant forms, which is isomorphic to the complex of the Lie algebra.

Notice that if G has a G-right invariant complex structure, which induces a complex structure on
M, there was a question on the Dolbeault cohomology part. But in [Gu1, 2], similarly in this paper, we
only deal with the case in which we apply a similar version to this Proposition to S, which is a complex
torus over a complex torus. That is, our complex structures on the nilmanifolds are rational in [CF].
Similarly for the nilmanifolds in this paper. Actually, we do not need the Dolbeault cohomology in this
paper. Therefore, there is an advantage of the method in this paper from [Gu1, 2].

A Kodaira-Thurston surface is a nil-manifold with a complex structure that comes from a right
G-invariant complex structure on G. For example, we consider Sr = G/Hr with

G =

{
(x, y) =

 1 x y
0 1 x̄
0 0 1

|x, y∈C

}

and
Hr = {(x, y) ∈ G|x∈r(Z+Zi), y∈r(Z+Zi)}

where r ∈ Z. They admit holomorphic symplectic structure ω = dx ∧ dy. There is a covering M = G/T
of Sr with T = {(0, y) ∈ Hr}. On M the function x define the hamiltonian vector field Xx = ∂/∂y by
dx = ω( , Xx). This structure induces a holomorphic symplectic reduction of S[r]

r (see [Gu2]).

Proposition 4. (Cf. [Bv], [Gu2]) Let R be either A[r], A = T × T with T a torus, or S[r]
r , let L be either the

torus which is the left torus in the definition of A, or the center of S (which is generated by y). Then the L action
on R which is induced by the diagonal action of L on the product of L is a subgroup of the holomorphic symplectic
automorphism group. If Rr is the symplectic quotient of R under L, then Rr is a holomorphic symplectic orbifold
and there is a r2 to 1 covering from a compact simply connected holomorphic symplectic manifold R[r] to Rr.
And R[2] is a K-3 surface. If r > 2, we have that in the case of A, b2(R[r]) = 7 and R[r] is Kähler; in the case of
Sr, b2(R[r]) = 6 and R[r] is not Kähler.

3. General Construction from Parallelizible Manifolds
Now, following [Gu1], we start to construct some examples of simply connected compact holomor-

phic symplectic manifolds from parallelizible manifolds. We call a parallelizible manifold a parallelizible
holomorphic symplectic manifold if it admits a holomorphic symplectic structure which is induced by a
right invariant 2-form on G. As one can see from the last part of the proof of the Theorem A in [Gu3]
that these manifolds must be solv-manifolds:

Proposition 5. Every compact parallelizible symplectic manifold is a solv-manifold.

The method which we use here (was from [Gu1]) generalizes the method in [Gu2]. Starting from
a holomorphic symplectic nil-manifold (or solv-manifold) M (see [Gu1] for more examples of them),
we try to find a faithful representation of a finite group S as a subgroup (we denote this group also
by S if there is no confusion) of the automorphism of the Lie group which preserves the isotropic
group and the complex structure as well as the holomorphic symplectic structure. One might find
this easily by the condition that the complex structure equation is preserved by S . Suppose that
the subset D = {m ∈ M|s(m)=m for some s∈S} has only codimension 2 irreducible components and
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(π1(M))S = 1, then a desingulation of the quotient M/S is probably a simply connected holomorphic
symplectic manifold which is not Kählerian. For example, we can construct the examples R[r] in [Gu2]
directly from the nil-manifold Q[r] there.

Instead of Q[r], we consider Mr,t with structure equation:

dxi = 0

dyi = −(r − 1)txi ∧ x̄i + 2t ∑
j

xj ∧ x̄j + t ∑
j ̸=k

xj ∧ x̄k

where (x1, x2, · · · , xr, y1, y2, · · · , yr) are the coordinates of the Lie algebra of Mr,t, r ∈ N t ∈ Z. It
is not difficult to check that Q[r] = Mr−1,1.

Now we define the symmetric group Sr+1 action on Mr,t. Sr+1 is generated by τ(1, r+1) = (1, r+ 1)
and Sr. The group Sr acts on Mr,t just as Sr and

τ(1, r+1)(x1, x2, · · · , xr, y1, y2, · · · , yr) =

(−x1 − x2 − · · · − xr. x2, · · · , xr,

−y1 − y2 − · · · − yr, y2, · · · , yr).

It is not difficult to check that Sr+1 preserves the structure equations and the set Dr,t has only
codimension 2 irreducible components. Hence we can desingular Mr,t/Sr+1 as in [Gu2], which is
achieved through the resolution provided by the Hilbert schemes for the singularities of the symmetry
product, and we denote the desingulation by Qr,t, then we have:

Proposition 6. (Cf [Gu2 Theorem 1]) The desingulation Qr,t of Mr,t/Sr+1 is a compact simply connected
holomorphic symplectic manifold which is a K-3 surface if r = 1 and is not Kählerian with b2 = 6 if r > 1.

The simply connectedness basically comes from

π1(Qr,t) = (π1(Mr,t))
Sr+1 = 0.

See also [Bg1].
An alternative proof of the nonkählerness comes from the fact that the pair of H2(Mr,t) and

H2(Mr,t) ∧ ωr−1 ∧ ω̄r−1 (or H2 ∧ ω2r−2 for any given real symplectic structure ω) is not a perfect pair.
The possible closed (1, 1) Sr+1-invariant classes are linear combinations of α = a ∑j yj ∧ ȳj +

b ∑j ̸=k yj ∧ ȳk and β = c ∑j xj ∧ ȳj + d ∑j ̸=k xj ∧ ȳk, δ = g ∑j yj ∧ x̄j + h ∑j ̸=k yj ∧ x̄k, γ = e ∑j xj ∧ x̄j +

f ∑j ̸=k xj ∧ x̄k. Since they are invariant under the action of τ(1,r+1), we have a = 2b, c = 2d, e =

2 f , g = 2h. And from
∂̄α = ∂̄β = ∂̄γ = ∂̄δ = 0

we get a = 0, that is, α = 0. There is no Sr+1 invariant (1, 0) form, we get that (H1,1(Mr,t))Sr+1 is
generated by β, δ, γ with c = e = g = 2. We see that H1,1(Qr,t) has dimension 3 + 1 = 4. In the same
way we find that H2,0(Qr,t) is generated by ω = 2 ∑j xj ∧ yj + ∑j ̸=k xj ∧ yk and H0,2(Qr,t) is generated
by ω̄. We see that H2(Qr,t, C) = H2,0 + H1,1 + H0,2.

We let 2b = iγ, then b is the β in [Gu2]. By [Gu1], even in the nonkähler case with the property
that H2 = H0,2 + H1,1 + H0,2 we still have the topological quadratic and b is in the kernel.

In the rest of this paper, we assume that t = 1.
We let 4a = β + ω − δ + ω̄. Then a is the same as the ∑j zj ∧ uj in [Gu2].
We also let 4ic = ω − β − δ − ω̄. Then c is the same as the ∑j zj ∧ vj in [Gu2].
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Similarly, when r = 2, one could calculate that the orbifold contribution of the de Rham cohomol-
ogy in H3 only comes from

∑
i ̸=j

xi ∧ ((yj + ȳj) ∧ x̄i + (y1 + y2 + ȳ1 + ȳ2) ∧ x̄j).

4. Several Massey Products
4.1. Our Main Result

THEOREM 1. Let (M, ω) be the compact simply connected holomorphic symplectic manifold constructed
above of complex dimension 2n, for the technic reason we assume that t = 1, then 1. bn−1a, bn, bn−1c are exact;
2. When n = 2 the quadruple Massey product (a, b, b, c) is nonzero; 3. When n = 2, the relative Massey
product (b : a, b, c) is nonzero; 4. M2 is nonformal.

We notice that our notation of the both Massey quadruple product and the relative b Massey
product is a little bit different from those in [FM] and [CFM]. The reason is that our definitions (see
later in this section) is more of a form than a class although they do represent a cohomology class.

4.2. Some Calculations

For the definitions of Massey quadruple products and the relative Massey products, one could
check with [FM]. We shall also provide some simple definitions later on in the process of our proof of
this Theorem.

Since we work on H2 instead of the Hodge cohomology, we shall retain the notation from [Gu2]
instead of that from [Gu1] in this section.

To start with, we have
b = 2 ∑

j
zj ∧ wj + ∑

j ̸=k
zj ∧ wk

a = ∑
j

zj ∧ uj, c = ∑
j

wj ∧ uj.

dzi = dwi = dui = 0, dvi = −2(∑
j ̸=i

zj ∧ wj + ∑
j ̸=k

zj ∧ wk).

The symmetry group Sn+1 is generated by Sn and (1, n + 1) with (1, n + 1):

(z1, w1) → (−z1 − z2 − · · · − zn, w1 − w2 − · · · − wn)

(zi, wi) → (zi, wi) i > 1

(u1, v1) → (−u1,−v1)

(ui, vi) → (ui − u1, vi − v1) i > 1.

We first check that
bn = (n + 1)! ∧i (zi ∧ wi)

bn−1 = (n − 1)!(n ∑
j
(∧i ̸=j(zi ∧ wi))− ∑

j ̸=k
(∧i/∈(j,k)(zi ∧ wi)) ∧ zj ∧ wk)

bn−1a = (n − 1)! ∑
j
(∧i ̸=j(zi ∧ wi)) ∧ zj ∧ (nuj − ∑

k ̸=j
uk)

Let δ = ∑j(∧i ̸=j(zi ∧ wi)) ∧ ∑k ̸=j vk, then

dδ = −2n(n − 1) ∧j (zj ∧ wj) = A
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let γ = ∑k ̸=j(∧i/∈(j,k)(zi ∧ wi)) ∧ zj ∧ uj ∧ ((n − 2)vk − nvj), then

dγ = 2(n − 1)∑
j
(∧i ̸=j(zi ∧ wi)) ∧ zj ∧ (nuj − ∑

k ̸=j
uk) = B

Combine these calculations we have

dδ̄ = A, dγ̄ = B

with δ̄ (or γ̄ the average of δ (or γ). This concludes the proof of the exact property of bn and bn−1a.
Similarly for bn−1c by exchanging z and w. Then we have 1. in our Theorem.

In practice, to calculate the average, we notice that Sn+1 = ∪n+1
i=1 S(i) with S(i) = (n + 1, i)Sn.

4.3. Massey Quadruple Products

We define the Massey products by: If dai,j = ∑
j−i−1
k=0 āi,i+k ∧ ai+k+1,j for all 1 ≤ i < j ≤ 4 with

(i, j) ̸= (1, 4) and s̄ = (−1)deg s+1s, then

(a1,1, a2,2, a3,3, a4,4) = ā1,1 ∧ a2,4 + ā1,2 ∧ a3,4 + ā1,3 ∧ a4,4

is a cohomology class. Notice that our definition here is a form although it represent a cohomology
class.

Now, we prove 2.: Let a1,1 = 2a, a2,2 = a3,3 = 2b, a4,4 = 2c, and

δ =
2

∑
i=1

zi ∧ (ui ∧ vi − ui ∧ vi∗ − ui∗ ∧ vi)

ω =
2

∑
i=1

zi ∧ (wi ∧ (vi − 2vi∗)− wi∗ ∧ (vi + vi∗))

γ =
2

∑
i=1

wi ∧ (ui ∧ vi − ui ∧ vi∗ − ui∗ ∧ vi)

where {i, i∗} = {1, 2}. Then a1,2 = −2δ, a2,3 = −2ω, a3,4 = −2γ. a1,3 = a2,4 = 0.

16(a, b, b, c) = ā1,2 ∧ a3,4 = 4γδ = Vuvb ̸= 0.

where Vuv = du1 ∧ du2 ∧ dv1 ∧ dv2. We notice that the nonzero property of our class does imply the
nonformal property of the manifold. The reason is that 1. a1,3 = a2,4 = 0, i.e., only the middle term
in our formula is nonzero (as a form); 2. The property of the only nonzero invariant H3 cohomology
class from the orbifold in the last sentence of last section is in a different format from γ and δ—it only
involves z, w and u but not v, i.e., this is similar to the case in [FM] in which H3 = 0.

4.4. Relative Massey Product

We define the relative Massey product (following [CFM] page 580): If dbi = b ∧ ai with 1 ≤ i ≤ 3,
then

(b : a1, a2, a3) = b1 ∧ b2 ∧ a3 + b2 ∧ b3 ∧ a1 + b3 ∧ b1 ∧ a2.

Now we prove 3. We notice that from [CFM] page 581 Lemma 2.6, if (a1, b, a2) = (a2, b, a3) =

(a1, b, a3) = 0 as cohomology classes, then the given relative Massey product as a cohomology class
does not depend on the choice of bi.
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Let a1 = 2a, a2 = 2b, a3 = 2c, then b1 = −δ, b2 = −ω, b3 = −γ. Other than what we have above
we have (a1, b, a3) = d(Vuv).

(b : 2a, 2b, 2c) = −12VzwVuv = −12V ̸= 0,

where Vzw = dz1 ∧ dz2 ∧ dw1 ∧ dw2.
From 2. or 3. we get 4.

Acknowledgments: Here I like to take this chance to express my heartly thanks to Marisa Fernandez, for her
interest in this direction that eventually pushing me to work on this topic and pressing me in writting down this
paper. I also thank Professors S. Kobayashi and M. Gromov, F. A. Bogomolov as well as Professor Y. T. Siu, etc.,
for their encouragements in the direction of holomorphic symplectic manifolds. I would also like to take this
chance to thank Professor Feng, S. X. from Henan University and the School of Mathematics and Statistics for
their hospitalities when I am publishing this result.

Funding: Partially Supported by National Nature Science Foundation of China (Grant No. 12171140).

References
1. [Bv] A. Beauville: Variétés kähleriennes dont la première classe de Chern est nulle, J. Differential Geom., 18

(1983), 755–782.
2. [Bg] F. Bogomolov: On the decomposition of Kähler manifolds with trivial canonical class, Math. USSR-Sb.,

22 (1974), 580–583.
3. [Bg1] F. Bogomolov: On Guan’s Examples of Simply Connected Non-Kähler Compact Complex Manifolds,

Amer. J. Math. 118 (1996), 1037–1046.
4. [BG] C. Benson & C. Gordon: Kähler Structures on Compact Solv-manifolds, Proc. Amer. Math. Soc. 108

(1990), 971–980.
5. [BPV] W. Barth, C. Peters & A. Van de Ven: Compact Complex Surfaces, Ergebnisse de Mathematik und ihrer

Grenzgebiette, 3 Folge·Band 4, Springer-Verlag Berlin Heidelberg New York Tokyo 1984.
6. [BT] I.K. Babenko, I.A. Taimanov, On non-formal simply connected symplectic manifolds, Siberian Math. J.

41 (2000), 204–217.
7. [CF] S. Console & A. Fino: Dolbeault Cohomology of compact Nilmanifolds, Transform. Groups 6 (2001),

111–124.
8. [CFM] G. Cavalcanti, M. Fernandez & V. Mun̈oz: Symplectic Resolutions, Lefschetz Property and Formality,

Advance in Math. 218 (2008), 576–599.
9. [DGMS] P. Deligne, P. Griffiths, J. Morgan & D. Sullivan, Dennis: Real homotopy theory of Kähler manifolds.

Invent. Math. 29 (1975), no. 3, 245–274.
10. [FM] M. Fernandez & V. Mun̈oz: An 8-dimensional Nonformal, Simply Connected, Symplectic Manifold,

Annals of Math. (2) 167 (2008), 1045–1054.
11. [Fg1] J. Fogarty: Algebraic families on an algebraic surface, Amer. J. Math. 90 (1968), 511–521.
12. [Fg2] J. Fogarty: Algebraic Families on an algebraic surface II: the Picard scheme of the punctual Hilbert

scheme, Amer. J. Math. 95 (1973), 660–687.
13. [FG] M. Fernandez & A. Gray: Compact Symplectic Solvmanifolds not Admitting Complex Structures.

Geometae Dedicata 34 (1990), 295–299.
14. [Fj] A. Fujiki: On the de Rham Cohomology Group of a Compact Kähler Symplectic Manifold, Adv. Studies

in Pure Math. 10 (1987), 105–165.
15. [Gr] P. A. Griffiths: Periods of Integrals on Algebraic Manifolds II, Amer. J. Math. 90 (1968), 805–865.
16. [Gu1] Z. Guan: Examples of Compact Holomorphic Symplectic Manifolds Which Admit No Kähler Structure

III. Intern. J. Math. 6 (1995) 709–718.
17. [Gu2] D. Guan: Examples of Compact Holomorphic Symplectic Manifolds Which Admit No Kähler Structure

II. Invent. Math. 121 (1995), 135–145.
18. [Gu3] D. Guan: Examples of Compact Holomorphic Symplectic Manifolds which are not Kählerian,(In

Geometry and Analysis on Complex Manifolds—Festschift for Professor S. Kobayashi’s 60-th birthday,
World Publishing Co. 1994), 63–74.

19. [Ir] A. Iarrobino: Punctual Hilbert Schemes, Bull. Amer. Math. Soc. 78 (1972), 819–823.
20. [Kb] S. Kobayashi: Differential Geometry of Complex Vector Bundles, Iwanami Shoten, Publishers and Princeton

University Press 1987.

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 7 January 2025 doi:10.20944/preprints202501.0519.v1

https://doi.org/10.20944/preprints202501.0519.v1


8 of 8

21. [Mc] D. McDuff: J. Differential Geom. 20 (1984), no. 1, 267–277.
22. [Nm] K. Nomizu: On the Cohomology of Homogeneous Spaces of Nilpotent Lie Groups, Ann. Math. 59

(1954), 531–538.
23. [Si] Y. Siu: Every K-3 Surface is Kähler, Inv. Math. 73 (1983), 139–150.
24. [Su1] D. Sullivan: Genetics of homotopy theory and the Adams conjecture. Ann. of Math. (2) 100 (1974),

1–79.
25. [Su2] D. Sullivan: Differential forms and the topology of manifolds. Manifolds Tokyo 1973 (Proc. Internat.

Conf., Tokyo, 1973), pp. 37–49. Univ. Tokyo Press, Tokyo, 1975.
26. [Su3] D. Sullivan: Cartan-de Rham homotopy theory. Colloque "Analyse et Topologie” en l’Honneur de

Henri Cartan (Orsay, 1974), pp. 227–254. Astérisque, No. 32–33, Soc. Math. France, Paris, 1976.
27. [Td1] A. Todorov: Every Holomorphic Symplectic Manifold Admits a Kähler Metric, Preprint (1991).
28. [Td2] A. Todorov: Applications of Kähler-Einstein-Calabi-Yau metric to moduli of K-3 Surfaces, Inv. Math.

61 (1980), 251–265.
29. [Th] W. P. Thurston: Proc. Amer. Math. Soc. 55 (1976), no. 2, 467–468.
30. [Vr] J. Varouchas: Stabilité de la classe des variétés kähleriennes par certains morphismes propres, Inv. Math.

77 (1984), 117–127.
31. [We] A. Weil: Introduction á l’étude des Variétés Kählériennes. Paris: Hermann 1958

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or
products referred to in the content.

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 7 January 2025 doi:10.20944/preprints202501.0519.v1

https://doi.org/10.20944/preprints202501.0519.v1

	Introduction
	Preliminary
	Compact Kähler Holomorphic Symplectic Manifolds
	Compact Holomorphic Symplectic Surfaces
	Compact Parallelizable Manifolds

	General Construction from Parallelizible Manifolds
	Several Massey Products
	Our Main Result
	Some Calculations
	Massey Quadruple Products
	Relative Massey Product

	References

