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Central charge and topological invariant of Calabi-Yau

manifolds

Tetiana Obikhod

Supersymmetry plays a fundamental role in modern high-energy physics within the framework
of the superstring theory and the D-brane theory. Continuing the work of Gauss, Riemann,
Poincaré, mathematicians created abstract theorems and consequences that acquired physical
meaning with the advent of spaces of extra dimensions in physics. One of the most interesting
problems of modern high-energy physics is the calculation of topological invariants - analogs of
high-energy observables in physics. In this aspect, symmetries and the use of the apparatus
of algebraic geometry play an indispensable role. We considered orbifold as simplest non-flat
constructions. For D3-branes on such internal space 𝐶𝑛/Γ the representations are characterized
by gauge groups 𝐺 = ⊕𝑖𝑈(𝑁𝑖). In this case the superpotential is of N=4 𝑈(𝑁) super Yang-Mills,

𝑊𝑁=4 = tr𝑋1[𝑋2, 𝑋3],

where 𝑋 𝑖 are chiral matter fields in production of fundamental representation 𝑉 𝑖 ∼= 𝐶𝑁𝑖 of
the group 𝑈(𝑁𝑖). Blow up modes of orbifold singularities can be considered as coordinates
of complexified Kahler moduli space. Quiver diagrams are used for discribing D-branes near
orbifold point. In this case it is possible to calculate Euler character defined as

𝜒(𝐴,𝐵) =
∑︁
𝑖

(−1)𝑖dimExt𝑖(𝐴,𝐵),

where Ext0(𝐴,𝐵) ≡ Hom(𝐴,𝐵) and 𝐴,𝐵 are coherent sheaves over projective space, 𝑃𝑁

(general case), which are representations of orbifold space after blowing up procedure. These
fractional sheaves are characterized by D0, D2 and D4 Ramon-Ramon charges, which have
special type, calculated for 𝐶3/𝑍3 case. It is necessary to stress that BPS central charge could
be defined through Ramon-Ramon charges and has the following expression for B-type D-branes

𝑍 =
∑︁
𝑝

1

(𝑑− 𝑝)!
𝑐ℎ𝑝(𝐵 + 𝑖𝐽)𝑑−𝑝,

where the chern character 𝑐ℎ𝑝 is the 2p-form.
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On the lattice of quasi-filters of left congruence on simple

inverse semigroups

Roman Oliynyk

Throughout this paper 𝑆 is always a multiplicative semigroup with 0 and 1. The terminologies
and definitions not given in this paper can be found in [1-5].

Denoted by 𝐶𝑜𝑛(𝑆) the set of all left congruence on 𝑆.
An inverse semigroup 𝑆 is a semigroup in which every element 𝑥in 𝑆 has a unique inverse 𝑦

in 𝑆 in the sense that 𝑥 = 𝑥𝑦𝑥 and 𝑦 = 𝑦𝑥𝑦.

Definition 1. A quasi-filter (see [5]) of 𝑆 is defined to be subset ℰ of 𝐶𝑜𝑛(𝑆) satisfying
the following conditions:

1. If 𝜌 ∈ ℰ and 𝜌 ⊆ 𝜏 ∈ 𝐶𝑜𝑛(𝑆), then 𝜏 ∈ ℰ .
2. 𝜌 ∈ ℰ implies (𝜌 : 𝑠) ∈ ℰ for every 𝑠 ∈ 𝑆.
3. If 𝜌 ∈ ℰ and 𝜏 ∈ 𝐶𝑜𝑛(𝑆) such that (𝜏 : 𝑠), (𝜏 : 𝑡) are in ℰ for every (𝑠, 𝑡) ∈ 𝜌, then 𝜏 ∈ ℰ .

Denoted by 𝑆 − 𝑞 − 𝑓𝑖𝑙 the lattice of quasi-filters of left congruence on 𝑆.
The unique minimal element in 𝑆 − 𝑞− 𝑓𝑖𝑙 is 𝜔 = 𝑆 × 𝑆 and the unique maximal element is

ℰ△𝑆
, which contains △𝑆, when △𝑆 = {(𝑠, 𝑠)|𝑠 ∈ 𝑆}. Also we call a quasi-filter ℰ trivial if either

it contains △𝑆 or only contains 𝜔.

Theorem 1. Let 𝑆 is simple inverse semigroup. Then the lattice of 𝑆 − 𝑞 − 𝑓𝑖𝑙 has no
trivial quasi-filter if 𝑆 has normal subgroups form a infinite chain under the set inclusion.
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