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CONCLUSION

The research in the thesis aimed to answer the questions regarding the existence of
relative holomorphic connections in a vector bundle over a family of compact complex
manifolds, and to determine algebro-geometric invariants of the moduli space of
logarithmic connections over a compact Riemann surface. The thesis contains six
chapters covering the topics in the theory of connections in algebraic geometry. The
first chapter is about the introduction of the thesis. The second, third and fourth
chapters are about relative connections in sheaves of modules over ringed spaces,
and their holomorphic aspects. The last two chapters contains a description of some
invariants of moduli spaces of logarithmic connections on compact Riemann surfaces.
So, the thesis can be considered in two parts. In the first part, we show that the
relative Chern classes of a holomorphic vector bundle over a family of compact and
Kähler manifolds vanish if the bundle admits a relative holomorphic connection.
Next, we give a sufficient condition for the existence of the relative holomorphic
connections in a holomorphic vector bundle over a family of connected compact
complex manifolds.

In the second part of the thesis, we consider the moduli space of logarithmic
connections with fixed residues over a compact Riemann surface. This moduli space
is known to be a quasi-projective variety. We show that it is embedded in a projective
space so that the complement is a hyperplane. We, then compute the Picard group
of this moduli space and show that the moduli space of logarithmic connections with
fixed determinant is isomorphic to the set of integers. Next, we show that the moduli
space does not admit any non-constant algebraic functions, although it admits non-
constant holomorphic functions. We also characterise the algebraic functions on
the moduli space of logarithmic connections with arbitrary residues over a compact
Riemann surface.
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This thesis is about two topics in the theory of connections in algebraic geometry. It is firstly about the  

relative connections in sheaves of modules over ringed spaces, and their holomorphic aspects. Secondly, 

it contains a description of some invariants of moduli space of logarithmic connections singular over a finite  

subset of a compact Riemann surface.  Here are the highlights of my thesis results. 

 

1. We give a sufficient condition for the existence of relative holomorphic connections in a 

holomorphic vector bundle  over a family of connected compact complex manifolds. 

 

2. We recall the definition of relative Chern classes of a holomorphic vector bundle and show that the 

relative Chern classes of a holomorphic vector bundle over a family of compact Kähler manifolds 

vanish if the bundle admits a relative holomorphic connection. 

 

3. To show that there exists a natural compactification of the moduli space of logarithmic connections 

singular over a finite subset of a compact Riemann surface. 

 

4. To show that the Picard group of the moduli space of logarithmic connections with fixed 

determinant is isomorphic to the set of integers. 

 

5. To show that the moduli space of logarithmic connections does not admit any non-constant 

algebraic function, although it admits non-constant holomorphic functions. 

 

6. We also characterize the algebraic functions on the moduli space of logarithmic connections with 

arbitrary residues over a compact Riemann surface. 
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