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Overview of the thesis and outline of the original results

This thesis aims at studying the geometry of manifolds endowed with a locally
conformally symplectic (LCS)/locally conformally Kähler (LCK) structure and it
is based on the results in [Ot1], [Ot2] and [AOT].

By LCK structure on a complex manifold (M , J ) we mean a Hermitian metric
g , whose fundamental two-form ω satis�es:

dω= θ∧ω (1)

for a closed one-form θ, called the Lee form of the metric.

The non-metric version of this de�nition, namely, a non-degenerate two form
satisfying (1) is the de�nition of LCS. Condition (1), which we shall often refer to
as the LCS condition rewrites as dθω= 0, where dθ := d −θ∧·.

The operator dθ de�nes a cohomology, which makes perfectly sense on every
smooth manifolds, with respect to any closed one-form θ, but for LCS/LCK it is
very natural to consider it with respect to the Lee form.

We brie�y present the way the thesis is organized and we describe the main
results which have a twofold goal. The �rst is to generalize constructions from
Kähler and symplectic geometry to the LCK/LCS setting, with the purpose of
�nding new exemples of LCS manifolds. The second goal is to study the twisted
cohomological aspects and what kind of information about the LCK structures
lies in this type of cohomology, our focus being on complex surfaces.

The �rst chapter reviews the main properties of LCK/LCS, already known in
the literature, such as equivalent de�nitions, examples, the special subclasses of
Vaisman and LCK manifolds with potential, parallel LCK vs LCS etc. The results
presented in this introductory chapter and the preliminaries of each chapter are
the only prerequisites to make the results of the paper comprehensible.

Chapter 2. Locally conformally symplectic bundles. Main
results

In the second chapter, we de�ne locally conformally symplectic bundles, an ana-
logue of symplectic bundles, a notion introduced by Guillemin, Sternberg, Wein-
stein et al. (see [GLSW], [St], [We]). A very detailed exposition of symplectic
bundles can also be found in [MS]. A symplectic bundle is a locally trivial �bra-
tion, with symplectic �ber, admitting a trivialization with transition maps acting
as symplectomorphisms with respect to the symplectic form of the �ber. The
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reason behind considering this notion was trying to �nd new examples of sym-
plectic manifolds among these objects. This motivates us to extend the search of
new examples of LCS manifolds among the total space of �ber bundles whose �-
bre already has an LCS structure invariant under the action of the transition maps.
This is what we call LCS bundle or LCS �bration.

A well known construction of Sternberg, called the coupling form, gives suf-
�cient conditions when a symplectic �ber bundle is itself symplectic, by making
use of Hamiltonian actions. The idea is to join a symplectic manifold on which a
Lie group G acts Hamiltonianly and a principal G-bundle, admitting a so-called fat
connection, a technical requirement, which means the principal bundle has a lot
of curvature, quite the opposite of �at bundle. For more details on fat connections,
one can check [We]. We state the result of Sternberg and Weinstein:

Theorem 0.1: ([St, We]) Let (F,ω) be a symplectic manifold with a Hamil-
tonian action of a Lie group G on F . If µ : F → g∗ is the momentum map, then
any connection on a G-principal bundle P which is fat at all the points in µ(F )
induces a symplectic form on P ×G F .

The extension to the LCS setting requires a Hamiltonian group action with
respect to an LCS structure. Twisted Hamiltonian actions and the corresponding
reduction procedure have been studied by I. Vaisman, S. Haller, T. Rybicki, R. Gini,
L. Ornea, M. Parton, and more recently by F. Madani, A. Moroianu and M. Pilca
and we use them in order to prove the main result of Chapter 2:

Theorem 0.2: ([Ot1]) Let (F,ω,θ) be a locally conformally symplectic mani-
fold not globally conformally symplectic and let G be a Lie group acting on F by
di�eomorphisms preserving ω (and hence θ). If the action of G is twisted Hamil-
tonian and if µ : F → g∗ is a momentum map of the action, then any connection on
a G - principal bundle P which is fat at Imµ induces an LCS structure on P ×G F .

We study several examples of twisted Hamiltonian actions and also compat-
ibility properties with respect to the reduction process. We prove the next two
results:

Theorem 0.3: ([Ot1]) Let π : M → M be the minimal covering of the LCS
manifold (M ,ω,θ) and let Ω be the symplectic form of M . Let G be a Lie group
acting on M by preserving ω. Then G acts twisted Hamiltonianly on M if and
only G̃0 acts Hamiltonian on M , where G̃0 is the connected component of the
identity of the universal covering of G .

Theorem 0.4: ([Ot1]) Let G be an abelian Lie group acting twisted Hamilto-
nian on the LCS manifold (F,ω,θ) and P a principal G-bundle with a fat connection
at Im µ. Then G acts twisted Hamiltonianly with respect to the coupling form Ω

and assuming all conditions for reduction at 0 are met, the relation between the
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two reduced manifolds is:

µ̃−1(0)/G ' P/G ×µ−1(0)/G .

Chapter 3. Morse-Novikov cohomology. Main results

Chapter 3 and 4 are both concerned with studying the twisted cohomological
properties of compact complex LCK manifolds, however in the third chapter the
emphasis is on the LCK complex surfaces, and in the last one we concentrate on
LCK solvmanifolds, particularly on Oeljeklaus-Toma manifolds. Beside the moti-
vation of the natural setting that LCK manifolds provide for the twisted cohomol-
ogy, we study it also for understanding better the nature of their LCK metrics.

The starting point for the results in Chapter 3 was [AD], where the authors
characterize the possible Lee forms for LCK structures, and more generally for
LCS structure which tame the complex structure, for the following complex sur-
faces: Inoue surfaces S ±, Kato surfaces, Hopf surfaces. In [AD], it is considered
the subset of H 1

dR consisting of the possible Lee forms of LCK metrics, respectively
of tamed LCS structure:

C (X ) = {[θ] ∈ H 1
dR (M) | there existsω ∈Ω1,1(X ),ω> 0,dθω= 0}

T (X ) = {[θ] ∈ H 1
dR (M) | there existsω ∈Ω2(X ),ω1,1 > 0,dθω= 0}

The result in [AD] that motivates our interest in the twisted cohomology of
LCK complex surfaces is:

Theorem 0.5: [AD] Let S be a complex surface with the minimal model S0

(i.e. S0 is not the blow-up of another complex surface). Then:

• If S0 is a Hopf surface, then C (S0) =T (S0) = (−∞,0).

• If S is an Inoue surface of type S +
N ,p,q,r,z with z ∈C\R, then C (S) =; and

T (S) = {a0}.

• If S is an Inoue surface of type S +
N ,p,q,r,z with z ∈R, then C (S0) =T (S0) =

{a0}.

Here H 1
dR (S) ' R is identi�ed with the oriented line (−∞,∞) and a0 ∈ H 1

dR (S) is
the class whose associated holomorphic line bundle is the anti-canonical bundle
K ∗

S .
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The main result in Chapter 3 is :

Theorem 0.6: ([Ot2]) Let S be an Inoue surface. Then:

• If S =S 0, then H i
θ

(S ) = 0, for i = 0,1,4, H 2
θ

(S ) ' H 3
θ

(S ) 'R. By Poincaré
duality, H i

−θ(S ) = 0, for i = 0,3,4, H 1
−θ(S ) ' H 2

−θ(S ) 'R and H i
tθ(S ) = 0,

for all i Ê 0 and t 6= ±1.

• If S =S +
A,p,q,r,z with z ∈R, then H i

θ
(S ) = 0, for i = 0,4, H 1

θ
(S ) ' H 3

θ
(S ) '

R, H 2
θ

(S ) 'R2. By Poincaré duality, H i
−θ(S ) ' H i

θ
(S ), and H i

tθ(S ) = 0, for
all i Ê 0 and t 6= ±1.

• If S = S +
A,p,q,r,z with z ∈ C \R, then, since S is di�eomorphic to some

S +
A,p,q,r,z , with z ∈R, we denote by θ1 be the image of θ via this di�eomor-

phism. The same result as in the previous case holds for S with θ1 instead
of θ.

• If S = S −, H i
θ

(S ) = 0, for i = 0,1,4, H 2
θ

(S ) ' H 3
θ

(S ) ' R. By Poincaré
duality, H i

−θ(S ) = 0, for i = 0,3,4, H 1
−θ(S ) ' H 2

−θ(S ) 'R and H i
tθ(S ) = 0,

for all i Ê 0 and t 6= ±1,

where θ denotes in each case the Lee form of the LCK metric described by Tricerri
in [Tr].

First notice that twisted cohomology distinguishes between the surfaces S +

and S −, although usual de Rham cohomology does not and S + is a cover with
two sheets of S −.

This helps us to complete the list of Apostolov and Dloussky with the Inoue
surface S 0 and state:

Corollary 0.7: ([Ot2]) C (S 0) =T (S 0) = {[θ]}.

We further characterize the LCK metrics on S 0:

Corollary 0.8: ([Ot2]) The fundamental form Ω of any LCK metric on S 0 is
of the form ω+dθη for some closed one-form η.

In the corollaries above, (ω,θ) denotes the LCK structure found by Tricerri on
S 0 in [Tr].

As a by-product, we obtain that the complex line bundle associated to θ is the
anticanonical bundle K ∗

S and that Oeljeklaus-Toma (OT) manifolds do not admit
LCK metrics which are dθ-exact. The main ingredient in computing the Morse-
Novikov cohomology of S 0 and S ± is the twisted Mayer Vietoris sequence, de-
tailed in [HR1]. Nevertheless, we present an alternative method using spectral
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sequences, which inspires a new proof of a result of Pajitnov from [P], stating the
following:

Theorem0.9: ([P]) Let θ be a nowhere vanishing integer closed one-form on a
compact manifold M . Then H i

αθ
(M) = 0, for anyα such that eα is transcendental.

Chapter 4. LCK and LCS solvmanifolds. Main results

In Chapter 4 we investigate the possibility of computing the twisted cohomology
of a solvmanifold only by looking at Lie algebra level. A solvmanifold is a quo-
tient of a solvable Lie group G to a cocompact discrete subgroup Γ, Γ

∖
G . The

motivation for looking at solvmanifolds was triggered by the fact that Inoue sur-
faces and their higher dimension analogues, OT’s, are solvmanifolds (see [Be],
[H], [Kas]). A solmanifold M may have particularities that give an isomorphism
H i

dR (M) ' H i
dR (g). This is the case of completely solvable manifolds, as proved in

[Hat]. In [Mi], this result is shown to hold for twisted cohomology as long as the
one-form with respect to which the cohomology is considered is invariant under
the action of G .

A new type of condition for having H i
dR (M) ' H i

dR (g), which is more general
and includes the completely solvable case, has been done by Mostow in [Mos] and
it is refered to as the Mostow condition. This means the following:

De�nition 0.10: A solvmanifold Γ
∖

G satis�es Mostow condition if Ad(Γ)
and Ad(G) have the same Zariski closure in GL(g) (here we denote by GL(g) the
group consisting of the linear isomorphisms of g, which are not necessarily Lie
algebra automorphisms).

We start Chapter 4 by proving:

Proposition 0.11: ([AOT]) The Mostow condition is su�cient for a solvmani-
fold Γ

∖
G in order to have the isomorphism H i

θ
(M) ' H i

θ
(g), for every G-invariant

closed one-form θ.

We prove that Inoue surfaces S 0 satisfy Mostow condition and the compu-
tation of twisted cohomology at Lie algebra level con�rm the results obtained in
Chapter 3 either by Mayer-Vietoris sequence or spectral sequences.

This legitimizes the question if OT manifolds satisfy Mostow condition, as a
shortcut to compute the twisted cohomology of OT’s. Of particular interest are
OT manifolds with one complex place, which are proven in [OT] to carry LCK
metrics. What we prove is that under a technical assumption OT manifolds with
one complex place satisfy Mostow condition:

Theorem 0.12: ([AOT]) Let X (K ,U ) be an Oeljeklaus-Toma manifold with
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precisely one complex place. Assume that there is no �eld T such that Q⊂ T ⊂ K
and T is totally real. Then X (K ,U ) satis�es the Mostow condition.

We study an explicit example of OT manifold of type (2,1) which satis�es
the assumption above and compute its twisted cohomology. Furthermore, we
conclude that:

Corollary 0.13: For any natural number s Ê 1, there exists an Oeljeklaus-
Toma manifold of type (s,1) satisfying the Mostow condition.



Bibliography

[AOT] D. Angella, A. Otiman, N. Tardini, Cohomologies of locally conformally
symplectic manifolds and solvmanifolds, arXiv:1703.05512, to appear in An-
nals of Global Analysis and Geometry.

[AD] V. Apostolov, G. Dloussky, Locally Conformally Symplectic Structures on
Compact Non-Kähler Complex Surfaces, Int. Math. Res. Not., 9 (2016), 2717-
2747.

[BK1] G. Bande, D. Kotschick, Moser Stability for locally conformally symplectic
structures, Proc. Amer. Math. Soc. 137 (2009), 2419-2424.

[BK2] G. Bande, D. Kotschick, Contact pairs and locally conformally symplectic
structures, Contemp. Math 542 (2011), 85–95.

[Ba] A. Banyaga, On the geometry of locally conformal symplectic manifolds, In-
�nite Dimensional Lie Groups in Geometry and Representation Theory,
79–91, World Scienti�c Publishing, 2002.

[BM] G. Bazzoni, J.C. Marrero, Locally conformal symplectic nilmanifolds with no
locally conformal Kähler metrics, arxiv: 1407.5510.

[Be] F.A. Belgun, On the metric structure of non-Kähler complex surfaces, Math.
Ann. 317 (2000), 1–40.

[Bog] F. A. Bogomolov, Classi�cation of surfaces of class VII0 with b2 = 0, Math.
USSR-Izv., 10 (1976), 255–269.

[Bor] A. Borel, Linear algebraic groups, Second edition, Graduate Texts in Math-
ematics, 126, Springer-Verlag, New York, 1991.

[Br] M. Brunella, Locally conformally Kählermetrics on Kato surfaces, Nagoya
Math. J. 202 (2011), 77-81.

[Di] A. Dimca, Sheaves in Topology, Springer Verlag, 2004.

[Du] A. Dubickas, Nonreciprocal units in a number �eld with an application to OT
manifolds, New York J. Math. 20 (2014), 257–274.

1



2 BIBLIOGRAPHY

[DO] S. Dragomir, L. Ornea, Locally conformal Kähler geometry, Birkhäuser, 1998.

[EM] Y. Eliashberg, E. Murphy, Making cobordism symplectic, arXiv:1504.06312,
v2.

[F] M. Farber, Topology of closed one-forms, Amer. Math. Soc. vol 108, 2004.

[FGG] M. Fernàndez, M. Gotay, A. Gray, Compact parallelizable four dimensional
symplectic and complex manifolds, Proc. Amer. Math. Soc. 103 (1988), 1209-
1212.

[FP1] A. Fujiki, M. Pontecorvo, Anti-self-dual bihermitian structures on Inoue sur-
faces, J. Di�erential Geom. 85 (2010), no. 1, 15–71.

[FP2] A. Fujiki, M. Pontecorvo, Bi-Hermitian metrics on Kato surfaces, preprint
arXiv:1607.00192.

[GO] P. Gauduchon, L. Ornea, Locally conformally Kähler metrics on Hopf surface,
Ann. lnst. Fourier 48 (4) (1998), 1107-1127.

[GLSW] M. Gotay, R. Lashof, J. Sniatycki, A. Weinstein, Closed forms on symplec-
tic bundles, Comment. Math. Helvetici 58 (1983), 617-621.

[GOP] R. Gini, L. Ornea, M. Parton , Locally conformally Kähler reduction, J. Reine
Angew. Math. 581 (2005) 1-21.

[GOPP] R. Gini, L. Ornea, M. Parton, P. Piccinni, Reduction of Vaisman structures
in complex and quaternionic geometry, J. Geom. Phys. 56(2006), 2501-2522.

[Gor] V. V. Gorbatsevich, Symplectic structures and cohomology on some solv-
manifolds, Siberian Math. J. 44 (2003), no. 2, 260–274, translated from
Sibirsk. Mat. Zh. 44 (2003), no. 2, 322–342.

[Got] R. Goto, On the stability of locally conformal Kähler structures, J. Math. Soc.
Japan 66 (2014), no. 4, 1375–1401.

[GH] P. Gri�ths, J. Harris, Principles of algebraic geometry, Wiley Classics Li-
brary. John Wiley & Sons, Inc., New York, 1994.

[GL] F. Guedira, A. Lichnerowicz, Géométrie des algèbres de Lie locales de Kirillov,
J. Math. Pures et Appl. 63 (1984), 407–484.

[GLS] V. Guillemin, E. Lerman, S. Sternberg, Symplectic �brations andmultiplicity
diagrams, Cambridge University Press, 1996.

[HR1] S. Haller and T. Rybicki, On the group of di�eomorphisms preserving a lo-
cally conformal symplectic form, Ann. Global Anal. and Geom. 17 (1999)
475–502.



BIBLIOGRAPHY 3

[HR2] S. Haller, T. Rybicki, Integrability of the Poisson algebra on a locally confor-
mal symplectic manifold Rend. Circ. Mat. Palermo Suppl. 63 (2000), 89-96.

[HR3] S. Haller, T. Rybicki, Reduction for locally conformal symplectic manifolds,
J. Geom. Phys. 37 (2001), 262-271.

[H] K. Hasegawa, Complex and Kähler structures on compact solvmanifolds, J.
Symplectic Geom. 3(2005), no. 4, 749–767.

[Hat] A. Hattori, Spectral sequence in the de Rham cohomology of �bre bundles,
J.Fac. Sci. Univ. Tokyo, Sect. 1, 8 (1960), 289-331.

[I] M. Inoue, On surfaces of class VII0, Invent. Math. 24 (1974), 269-310.

[Kam] Y. Kamishima, Note on locally conformal Kähler surfaces, Geom. Dedicata,
84 (2001), 115–124.

[KO] Y. Kamishima, L. Ornea, Geometric �ow on compact locally conformally Käh-
ler manifolds Tohoku Math. J. 57 (2) (2005), 201-221.

[Kas] H. Kasuya, Vaisman metrics on solvmanifolds and Oeljeklaus-Toma mani-
folds, Bull. London Math. Soc. 45(2013), no. 1, 15–26.

[Kat] M. Kato, Compact complex manifolds containing “global” spherical shells. I,
Proceedings of the International Symposium on Algebraic Geometry (Ky-
oto Univ., Kyoto, 1977), pp. 45–84, Kinokuniya Book Store, Tokyo, 1978.

[K] K. Kodaira, On the structure of compact complex analytic spaces, Amer. J.
Math. : I, 86 (1964), 751–798; II, 88 (1966), 682–721; III, 90 (1969), 55–83; IV,
90 (1969), 1048–1066.

[Lee] H.C.Lee, A kind of even-dimensional di�erential geometry and its application
to exterior calculus, Amer. J. of Math. 65 (1943), 433-438.

[Lef] J. Lefebvre, Propriétés du groupe des transformations conformes et du groupe
des automorphismes d’une variété localement conformément symplectique, C.
R. Acad. Sci. Paris Sér. A–B 268 (1969) A717–A719.

[Ler] E. Lerman, Contact �ber bundles, J. Geom. Phys. 49 (1) (2004), 52-66.

[LLMP] M. de León, B, López, J.C. Marrero, E. Padrón, On the computation of the
Lichnerowicz-Jacobi cohomology, J. Geom. Phys. 44 (2003), 507-522.

[Li] P. Libermann, Sur le problème d’équivalence de certaines structures in�nitési-
males régulières, Ann. Mat. Pura. Appl., 36 (1954), 27–120.

[Ma] H. Matsunaga, Smooth circle group actions on complex surfaces, Mem. Fac.
Sci., Shimane Univ., 14 (1980), 47-54.



4 BIBLIOGRAPHY

[Mi] D.V. Millionshchikov, Cohomology of solvable Lie algebras, and solvmani-
folds (Russian) Mat. Zametki 77 (2005), no. 1, 67–79; translation in Math.
Notes 77 (2005), no. 1-2, 61–71.

[MO] J. Montaldi, J. Ortega, Symplectic group actions and covering spaces, Di�.
Geom. Appl. 27 (2009), 589-604.

[Mos] G. D. Mostow, Cohomology of topological groups and solvmanifolds, Ann. of
Math. (2) 73 (1961), no. 1, 20–48.

[MS] D. McDu�, D. Salamon, Introduction to symplectic topology, Clarendon
Press, Oxford, 1998.

[N1] I. Nakamura, Classi�cation of non-Kähler complex surfaces (Japanese)
Translated in Sugaku Expositions 2 (1989) 209–229. Sugaku 36 (1984), no.
2, 110–124.

[N2] I. Nakamura, On surfaces of class V I I0 with curves II, Tohoku J. Math.
42(1990), 475–516.

[Ne] J. Neukirch, Algebraic Number Theory, Springer Verlag, 1999.

[No1] S. P. Novikov, Multi-valued functions and functionals. An analogue of Morse
theory, Soviet Math. Doklady, 24(1981), 222–226.

[No2] S. P. Novikov, The Hamiltonian formalism and a multi-valued analogue of
Morse theory, Russian Math. Surveys, 37(1982), 1–56.

[OPV] L. Ornea, M. Parton, V. Vuletescu, Holomorphic submersions of locally con-
formally Kähler manifolds Ann. Mat. Pura Appl. 193(5) (2014), 1345-1351.

[OT] K. Oeljeklaus, M. Toma, Non-Kähler compact complex manifolds associated
to number �elds, Ann. Inst. Fourier, Grenoble,55 (2005), no. 1, 161–171.

[OV1] L. Ornea, M. Verbitsky, Structure theorem for compact Vaisman manifolds,
Math. Res. Lett, 10(2003), 799–805.

[OV2] L. Ornea, M. Verbitsky, Locally conformally Kähler manifolds with poten-
tial, Math. Annalen 348 (2010), 25–33.

[OV3] L. Ornea, M. Verbitsky, A report on locally conformally Kähler manifolds, in
“Harmonic Maps and Di�erential Geometry” Contemp. Math. 542, 135-150,
2011.

[OV4] L. Ornea, M. Verbitsky, Automorphisms of locally conformally Kähler man-
ifolds Math. Res. Lett. 18(4) (2011), 747-754.

[OV5] L. Ornea, M. Verbitsky, LCK rank of locally conformally Kähler manifolds
with potential, J. Geom. Phys., 107 (2016), 92–98.



BIBLIOGRAPHY 5

[OV6] L. Ornea, M. Verbitsky, Hopf surfaces in locally conformally Kähler mani-
folds with potential, arXiv:1601.07421.

[OV7] L. Ornea, M. Verbitsky, Locally conformally Kähler geometry, in prepara-
tion.

[OVV] L. Ornea, M. Verbitsky, V. Vuletescu, Weighted Bott-Chern and Dolbeault
cohomology for LCKmanifolds with potential, preprint arXiv:1504.01501, v2.
To appear in J. Math. Soc. Japan.

[Ot1] A. Otiman, Locally conformally symplectic bundles, arXiv:1510.02770. To
appear in J. Symplectic Geometry.

[Ot2] A. Otiman, Morse-Novikov cohomology of locally conformally Kähler sur-
faces, arXiv:1609.07675.

[P] A. V. Pazhitnov, An analytic proof of the real part of Novikov’s inequalities,
Soviet Mat. Dokl. 35(1987), 456–457.

[PV] M. Parton, V. Vuletescu, Examples of non-trivial rank in locally conformal
geometry, Math. Z. 270, No. 1-2 (2012), 179–187.

[Ra] M. S. Raghunathan, Discrete subgroups of Lie groups, Ergebnisse der Math-
ematik und ihrer Grenzgebiete, Band 68, Springer-Verlag, New York-
Heidelberg, 1972.

[Ro] S. Roman, Field Theory, Springer-Verlag, 2006.

[S+09] Sage Mathematics Software (Version 6.10), The Sage Developers, 2015,
http://www.sagemath.org.

[Sa] H. Sawai, Locally comformal Kähler structures on compact solvmanifolds, Os-
aka J. Math. 49 (2012), 1087-1102.

[St] S. Sternberg, Minimal coupling and the symplectic mechanics of a classical
particle in the Yang-Mills �eld, Proc. Natl. Acad. Sci. USA 74 (12)(1977), 5253-
5254.

[Ti] D. Tischler,On�bering certain foliatedmanifolds over S1, Topology, 9 (1970),
153–154.

[Tr] F. Tricerri, Some examples of locally conformal Kähler manifolds, Rend. Dem.
Mat. Univers. Politecn. Torino 40 (1) (1982), 81-92.

[Va1] I. Vaisman, On locally conformal almost Kähler manifolds, Israel J. Math. 24
(1976), no. 3–4, 338–351.

[Va2] I. Vaisman, Remarkable operators and commutation formulas on locally con-
formally Kähler manifolds, Compos. Math., 40 (1980), no. 3, 277–289.

http://www.sagemath.org


6 BIBLIOGRAPHY

[Va3] I. Vaisman, On locally and globally conformal Kählermanifolds, Trans. AMS
262 (1980), 533–542.

[Va4] I Vaisman, Generalized Hopf manifolds, Geom. Dedicata bf 13(1982), no. 3,
231–255.

[Va5] I. Vaisman, Locally conformal symplectic manifolds, Int. J. Math. Math. Sci.
8 (3) (1985), 521–536.

[Va6] I. Vaisman, Coupling Poisson and Jacobi structures on foliated manifolds, In-
tern. J. of Geom. Methods in Physics 1 (2004), 607-637.

[Vo] Y. Vorobjev, Coupling tensors and Poisson geometry near a single symplectic
leaf, Lie algebroids and Related Topics in Di�. Geom. Vol. 54, Banach Center
Publ., 2001, 249-274.

[Vu1] V. Vuletescu, Blowing-up points on locally conformally Kähler manifolds,
Bull. Math. Soc. Sci. Math. Roumanie 52(100) (2009), 387–390.

[Vu2] V. Vuletescu, LCKmetrics on OTmanifolds versus Kronecker’s theorem, Bull.
Math. Soc. Sci. Math. Roumanie 57 (2014), 225–231.

[YZ] X. Yang, G. Zhao, A note on the Morse-Novikov cohomology of blow-ups of
locally conformal Kähler manifolds, Bull. Aust. Math. Soc. 91 (2015) 155–
166.

[Wa] F. Warner, Foundations of Di�erentiable Manifolds and Lie Groups, GTM vol.
94, Springer Verlag, 1983.

[We] A. Weinstein, Fat bundles and symplectic manifolds, Adv. Math. 37 (1980),
239-250.

[Wei] S. Weintraub, Galois theory, Springer Verlag, 2006.


	Overview of the thesis and outline of the original results
	Chapter 2. Locally conformally symplectic bundles. Main results
	Chapter 3. Morse-Novikov cohomology. Main results
	Chapter 4. LCK and LCS solvmanifolds. Main results
	Bibliography

