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During 1994-1998 I was enrolled at the �Nicolae Titulescu�High School in
Craiova, mathematics-physics pro�le. In June 1998 I graduated from the
same institution by passing the �nal exam.

I.3. Academic studies

During 1998-2002 I was enrolled at the Faculty of Sciences, Physics section,
University of Craiova. I passed the �nal exam at the same faculty in June
2002.

I.4. Mastership studies
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II. Scienti�c activity

II.1. Approached problems

The main topic approached is Quantum Field Theory, with emphasis on
the Becchi-Rouet-Stora-Tyutin (BRST) quantization of gauge theories. The
secondary topic is Superstring and Supermembrane Theory. Within these
topics, I investigated the following subjects:

1. the analysis of interactions in a particular class of topological BF mod-
els in D = 2 dimensions;

2. the construction of couplings in D � 5 dimensions between a mass-
less tensor �eld with mixed symmetry (3; 1) and one with the mixed
symmetry of the Riemann tensor;

3. the analysis of interactions between two di¤erent collections of massless
tensor �elds with mixed symmetries (3; 1) and (2; 2), also in D � 5
dimensions;

4. the study of the correlation between the BRST charges obtained in the
pure spinor and kappa-symmetric formulations of the superparticle and
respectively the supermembrane in D = 11 dimensions.

II.2. Main results

� Under the hypotheses of analyticity of deformations in the coupling
constant, space-time locality, Lorentz covariance, Poincaré invariance,
and the preservation of the number of derivatives on each �eld, we ob-
tain that: a) there exist consistent couplings in a class of topological
BF theories in D = 2 dimensions with the �eld spectrum consisting
of a vector �eld and a tensor �eld of degree two, which appear only
at order one in the coupling constant; b) the interaction vertices are



quadratic in the tensor �elds of degree two and depend on the vector
�eld through a Poisson two-tensor �eld; c) the PT invariance of the
deformed action is broken; d) the gauge transformations for both types
of �elds are deformed; e) the deformed generating set of gauge transfor-
mations remains irreducible; f) the gauge algebra associated with the
deformed generating set is open, unlike that of the free model, which
is Abelian.

� Under the same hypotheses like in the above we �nd consistent cou-
plings that can be added between a massless tensor �eld with mixed
symmetry (3; 1) and one with mixed symmetry (2; 2), which deform the
free action and its gauge transformations, but only inD = 6 space-time
dimensions. In other words, there exist non-trivial couplings between
the dual formulation of linearized gravity in D = 6 and a tensor �eld
with the mixed symmetry of the Riemann tensor. The main results
obtained can be synthesized in: g) the deformed Lagrangian action
contains only mixing-comonent terms at order one and two in the de-
formation parameter; h) both the gauge transformations and �rst-order
reducibility functions associated with the tensor �eld with the mixed
symmetry (3; 1) are modi�ed, while the tensor �eld with the mixed
symmetry (2; 2) is rigid under the deformation procedure at the level of
gauge symmetries as well as to that of reducibility; i) the gauge algebra
and the structure of the second-order reducibility are conserved with
respect to the free limit; j) imposing the supplementary hypothesis of
PT invariance on the deformed theory eliminates the above mentioned
couplings.

� Under same hypotheses the self-interactions in a collection of mass-
less tensor �elds with mixed symmetry (3; 1), the self-interactions in a
collection of massless tensor �elds with the mixed symmetry of the Rie-
mann tensor as well as the cross-couplings between these collections are
studied. Related to self-interactions, some �no-go�results for each type
of tensor �elds, which generalize the results obtained in the literature
for a single tensor �eld with mixed symmetry (3; 1) and respectively
for a a single tensor �eld with the mixed symmetry of the Riemann
tensor, are proven. Regarding the cross-couplings between the two col-
lections of tensor �elds, it is shown that: k) they exist only in D = 6
space-time dimensions; l) the Lagrangian action of the interacting the-



ory contains only mixing-component terms at order one and two in
the deformation parameter; m) concerning the cross-couplings among
di¤erent �elds with the mixed symmetry of the Riemann tensor, their
existence is dictated by the properties of the metric tensor in the inner
space of collection indices, k̂ = (kab) � if k̂ is positive-de�nite, then
there appear no cross-couplings among di¤erent �elds with the mixed
symmetry (2; 2), while for an inde�nite k̂ such cross-couplings are al-
lowed; n) both the gauge transformations and �rst-order reducibility
functions associated with the tensor �elds with the mixed symmetry
(3; 1) are modi�ed, while the tensor �elds with the mixed symmetry
(2; 2) are rigid under the deformation procedure; o) the gauge algebra
and the structure of the second-order reducibility are conserved with
respect to the free limit.

� We attempt to establish a connection (possibly equivalence) between
the �-symmetric and pure spinor formulations for the supermembrane
in eleven dimensions. We start from the pure spinor approach recently
developed for quantizing the superstring in ten dimensions, which is
applied along the same line initially to the superparticle in eleven di-
mensions and afterwards to the more complicated case of the superme-
mbrane in eleven dimensions. We notice that: p) the �BRST charge�
for the superparticle in the pure spinor formalism is equivalent to the
BRST charge in the �-symmetric formalism; q) it is possible to rein-
state the reparameterization constraints in the pure-spinor formulation
of the supermembrane by introducing a non-minimal sector and per-
forming a similarity transformation; r) the resulting �BRST charge�is
then of conventional type and is argued to be (related to) the BRST
charge of the �-symmetric supermembrane in a formulation where all
second class constraints are �gauge un�xed�to �rst class constraints; s)
we encounter a natural candidate for a (non-covariant) supermembrane
analogue of the superstring b-ghost.
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