• The Clebsch-Gordan/Racah coefficients of sl−1 (2) and orthogonal polynomials of the
Bannai-Ito scheme
Vincent Genest (Université de Montreal)
The sl−1 (2) algebra is an associative algebra with four generators, including an involution (R2 =
id), satisfying both commutation and anticommutation relations. It occurs as the dynamical algebra of the parabosonic (or Dunkl) oscillator in 1 dimension. In this talk, I will show that the
Clebsch-Gordan and Racah problems for this algebra can be solved by identifying the corresponding ”hidden” algebra in each case. I will also show how these structures allow one to obtain the
exact formulas for the CG and Racah coefficients in terms of orthogonal of the Bannai-Ito scheme.
• Constraining theories of gravity using gravitational radiation reaction
Lorne Nelson (Bishop’s University)
A new test to constrain alternative theories of gravity based on the predictions that they make
with respect to the magnitude of gravitational radiation losses is proposed. Specifically, the effects of angular momentum losses predicted by alternative theories on the evolution of a particular
class of close interacting binaries known as Cataclysmic Variables (CVs) are examined. CVs are
stellar binaries consisting of an ordinary star that is so close to its white dwarf companion that it
overflows its Roche Lobe thereby losing matter to the companion. Over the billions of years that
it takes for these binary systems to evolve, the orbital period decreases from ∼ 10 hours to 80
minutes and then back to higher periods. The value of the orbital period minimum is governed
almost solely by the magnitude of the angular momentum losses. Larger orbital angular momentum losses due to gravitational radiation will cause the minimum orbital period to be shifted to
larger values. Unlike some tests that are rendered insensitive because the two binary components
are similar in mass and composition (e.g., the famous binary pulsar PSR1913+16), the proposed
test does not suffer from this limitation. The strengths and weaknesses of this new test are fully
explored.
• Long-range interactions between adjacent and distant bases in a DNA and their impact on the RNAP-DNA dynamics
Mirabeau Saha (University of Yaoundé I)
It is well known that a DNA macromolecule is a most important complex biological system for
the simple reason that it is the repertory of the genetic codes of a descent. Thus, the behavioral
study of its functioning is the center of interest of several researchers. For instance, understanding
the mechanisms of transcription and replication in the DNA double-helix are some of essential
problems of DNA physics and molecular biology. Complete solution of the problem has not been
attained because of insufficient knowledge of the DNA helix transformation mechanisms and the
complex structure of the macromolecule. It had been found that due to the presence of phosphate
groups along the DNA’s strands, the long-range interaction (LRI) exists in that macromolecule and
allows to take into account the screening of the interactions or an indirect coupling between base
pairs via water filaments. Furthermore, the DNA and RNA-polymerase (RNAP) are constituted
by specific sites such as promoter, coding, or terminator, which has a specific sequence of bases
and peptides, and this makes the strands site dependent or inhomogeneous. Many qualitative
discrepancies have been discovered and shared by theoretical findings so that the real long-range
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