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If we consider a conformal mapping f : (V 1,3, g)→ (Ṽ 1,3, g̃), i.e. g̃ij = e2φ(x)gij, then the vielbein is
transformed as

t̃ai (x) = eφ(x)tai (x). (2)
Here ϕ(x) is some function. Under a conformal transformation the spin connection transforms as

ω̃kab = ωkab + tkaϕb − tkbϕa.
Here ϕb = ∂bϕ = tjb∂jϕ. Hence for the spin-affine connection Γk we get:

Γ̃k = Γk −
1

4
(tkaϕb − tkbϕa)γab = Γk −

1

2
tkaϕbγ

ab. (3)

On the other hand, the stress-energy tensor for the spinor field (s = 1
2
) in a spacetime (V 1,3, g) we

could calculate by the formula [3]:

Tjk =
i

2

(
ψγ(j∇k)ψ − (∇(jψ)γk)ψ

)
, (4)

where γj = γat
a
j (x). Taking into account (2), (3), (4) we obtain the transformed stress-energy

tensor:

T̃jk = eφ(x)
(
Tjk −

i

4

(
ψγjtkaϕbγ

abψ + ψγktjaϕbγ
ab + ψtkaϕbγ

abγj + ψtjaϕbγ
abγkψ

))
,

However we have the scalar which is preserved under conformal mappings:
|A|2 = AigijA

j = ψγiψgijψγ
jψ,

where Ai = ψγiψ is so called four-dimensional current of the spinor field ψ.
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In this paper we shall follow the terminology of [2, 4, 5, 6].
A semigroup S is called inverse if for any element x ∈ S there exists a unique x−1 ∈ S such that

xx−1x = x and x−1xx−1 = x−1. The element x−1 is called the inverse of x ∈ S. If S is an inverse
semigroup, then the function inv : S → S which assigns to every element x of S its inverse element
x−1 is called the inversion. On an inverse semigroup S the semigroup operation determines the
natural partial order ≼ on S: s ≼ t if and only if there exists e ∈ E(S) such that s = te.

A topology τ on a semigroup S is called:
• a semigroup (shift-continuous) topology if (S, τ) is a topological (semitopological) semi-
group;
• an inverse semigroup topology if (S, τ) is a topological inverse semigroup;
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• an inverse shift-continuous topology if (S, τ) is a semitopological semigroup with continuous
inversion.

The bicyclic monoid C(p, q) is the semigroup with the identity 1 generated by two elements p and
q subjected only to the condition pq = 1. The bicyclic monoid admits only the discrete semigroup
Hausdorff topology [3]. Bertman and West in [1] extended this result for the case of Hausdorff
semitopological semigroups.

We construct two non-discrete inverse semigroup T1-topologies and a compact inverse shift-
continuous T1-topology on the bicyclic monoid C(p, q). Also we give conditions on a T1-topology τ
on C(p, q) to be discrete.
Theorem 1. Every shift-continuous Baire T1-topology τ on the bicyclic monoid C(p, q) is discrete.
Theorem 2. Let τ be an inverse semigroup T1-topology on C(p, q). If there exists a point qipj ∈
C(p, q) such that the space l≼qipj is quasi-regular at qipj, then τ is discrete.
Theorem 3. Let τ be a shift-continuous T1-topology on the bicyclic monoid C(p, q) such that the
maps C(p, q)→ E(C(p, q)), x 7→ xx−1 and C(p, q)→ E(C(p, q)), x 7→ x−1x are continuous. If there
exists a point qipj ∈ C(p, q) such that the space l≼qipj is semiregular at qipj, then τ is discrete.

REFERENCES
[1] M. O. Bertman and T. T. West, Conditionally compact bicyclic semitopological semigroups, Proc. Roy. Irish Acad.

A76 (1976), no. 21–23, 219–226.
[2] J. H. Carruth, J. A. Hildebrant, and R. J. Koch, The theory of topological semigroups, Vol. I, Marcel Dekker, Inc.,

New York and Basel, 1983.
[3] C. Eberhart and J. Selden, On the closure of the bicyclic semigroup, Trans. Amer. Math. Soc. 144 (1969), 115–126.
[4] R. Engelking, General topology, 2nd ed., Heldermann, Berlin, 1989.
[5] M. Lawson, Inverse semigroups. The theory of partial symmetries, Singapore: World Scientific, 1998.
[6] W. Ruppert, Compact semitopological semigroups: an intrinsic theory, Lect. Notes Math., 1079, Springer, Berlin,

1984.

An Application to Sasaki Extremal metrics via the
Berglund-Hübsch rule

Jaime Cuadros
(Pontificia Universidad Católica del Perú)

E-mail: jcuadros@pucp.edu.pe
Joe Lope

(Pontificia Universidad Católica del Per)
E-mail: j.lope@pucp.edu.pe

Sasaki-extremal metrics were introduced in [1] as a generalization of metrics with constant scalar
curvature, which is obstructed by the Futaki invariant. On this talk we exhibit examples of
homotopy spheres and rational homology spheres realized as links of chain-cycle polynomials that
do not admit Sasaki extremal metrics in the whole Sasaki cone, which has dimension greater than
one. For this, we consider links that are given as 2-fold branched covers of S9 whose branching loci
are rational homology 7-spheres which are links of certain invertible polynomials of chain-cycle type
studied in [5] and later in [4] through the Berglund-Hübsch rule of classical mirror symmetry. In [2],
Boyer and van Coevering defined a relative version of the K-stability of Collins and Székelyhidy
[6, 7] and obtain the first examples of Sasaki manifolds with Sasaki cone of dimension greater
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