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Report on the doctoral thesis: 

Selected topics in string field theory and physics of D-branes 
by Jakub Vošmera

Jakub Vošmera submitted a very thorough account on his research that concerns the application of string 
field theory to D-branes in string theory. It contains a number of original and very interesting results that I 
will review below.  

In a rather concise introduction Vošmera places his research in the context of constructing D-branes in 
string theory, lists the existing tools for addressing this question and then summarises his results as well 
as the methods he uses. This section is well written but could do with some motivation for his research for 
a reader who is not working in this precise field.  

In the first chapter Vošmera then reviews homotopy associative algebras and the homological perturbation 
lemma which are the main tools in the recent constructions of super string field theory. This section 
contains standard material but is well written and very welcome in order  to make this thesis self 
contained.  

In the next chapter we find a review of the existing constructions of covariant string field theory, upon 
which later chapters will be based. Here, the candidate demonstrates clearly that he is well on top of this 
formalism which is not self evident nowadays, when students often focus more on applying formalisms 
before developing a thorough understanding of them.  

In chapter three Vošmera rederives the general structure of open string field theory based on a curved A-
infinity algebra. Such a generalisation corresponds to a shift in the open string background and/or a linear 
coupling to a closed string background, which is a first step in the construction of an open-closed (super) 
string field theory. Since the coupling to closed strings in particular, measures the mass of a object (as in 
gravity) the construction given in this chapter is relevant to “measure” the tension of generalised D-
branes, in particular.  
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These open closed vertices are then used in chapter four to analyse the effect of closed string backgrounds 
on solutions of open string field theory, in particular, D-branes and bound states thereof. Before that, 
however, this chapter starts off with a general description of the construction of effective actions in terms 
of the homological perturbation lemma, which is the algebraic equivalent of integrating out fields, more 
precisely, eliminating them by their equations of motion. The homological perturbation lemma is a 
standard way to describe this process in which the gauge invariance of the so-obtained theory is manifest. 
In the case of open string field theory this is tantamount to say that this process is a homotopy transfer 
which is just what the homological perturbation lemma does. Vošemera’s contribution here is to work 
how this formalism applies in some concrete examples. In particular, integrating out the massless 
auxiliary  field in open string field theory for which he identifies the propagator.  In addition he analysis 
the deformation of  the (super) open string field theory for some specific closed string backgrounds at 
linear order.  

Chapter five, six and seven contain a collection of papers that are already published. I can easily comment 
on the first paper on “marginal deformations of open superstring theory”. This paper is based on a 
previous preprint of my PhD student Mattiello and myself (and also previous work by Maccaferri and  
Merlano). In the process of writing this single authored note Vošmera significantly  corrected and 
extended my own work. During his write up I was in frquent exchange with Vošmera and I learned to 
appreciate his skills and deep insights into the matter. The second paper on “Effective WZW-like heterotic 
string field theory” is a natural extension of that work to the heterotic string that contains many valuable 
and original results. Finally, the third paper, on “unconventional D-branes” written with his supervisor 
describes a completely different approach to the construction of D-branes, using conformal field theory 
techniques reminiscent of the construction of boundary states in Gepner models. The inclusion of this 
paper makes an impressive case for Vošmera’s ability to produce original results not just using standard 
string field theory models but also using the full machinery of conformal field theory which is rarely seen 
in this community. Vošmera gave a seminar on this paper in Munich where he convinced not just me, but 
also my colleague, Prof. Ilka Brunner who is an expert in this field.  

In sum, Jakub Vošmera submitted a very impressive account of his research that is of relevance to a wide 
range of  researchers. It contains many original results to which he has undoubtedly contributed 
significantly. The candidate has clearly demonstrated his  ability to conduct independent and creative 
research and to produce original and important results. In my opinion this manuscript easily lives up to  
what is required for a Ph.D. by any standards.  

Yours sincerely 

Ivo Sachs 


