
force to be adopted for DNA dynamics remains unclear. To contribute to these behavioral analysis
of the DNA’s molecule while studying the influence of LRI on its dynamics, we have considered
spin model of that molecule in which we introduce the intra-strand LRI when an inhomogeneous
RNAP molecule comes to bind on an inhomogeneous DNA molecule at the biological tempera-
ture. It comes out from our results that the breather-like solitons, solitary waves which govern
the transport of bubbles during the transcription, are deeply influenced by the LRI. Indeed we
find that the bubble’s energy decreases with the decreasing of the LRI’s parameter and if a base
pair interacts with many other pairs which form the bubble (the width of bubble increases while
its height decreases). The results also show that inhomogeneities introduce some fluctuations in
the localized region of the breather. This dynamical behavior may act as energetic activators of
the enzyme transport during the process of transcription in DNA, and reinforces the efficiency
and sturdiness of energy localization within transcription phenomenon.
(This work was published by Chaos. View online: http://dx.doi.org/10.1063/1.3683430.)

• Evolving apparent horizons in the McVittie spacetime
Andres Zambrano (Bishop’s University)

The McVittie spacetime of General Relativity, which contains evolving cosmological and black
hole apparent horizons, is studied on the model of one of its special cases: the Schwarzschild-de
Sitter/Kottler spacetime. By plotting the areal radii of the apparent horizons versus comoving
time and assuming a dust-dominated universe, we find that a pair of apparent horizons are created
after a critical time. A cosmological horizon grows with time while a black hole horizon asymptotes
to an areal radius corresponding to a singularity at a value of 2m. The relationship between the
areas of the horizons and entropy is discussed, as well as the solution for a phantom-dominated
“background” universe.

• Dirac fields in BTZ
Adamantia Zampeli (University of Lethbridge)

We present some results from the study of the Wightman function for Dirac fields in a 2+1 dimen-
sional BTZ black hole. As a first result, we find that this function obtains the form of a product
of thermal distributions, and we use it to calculate the response function of an Unruh-DeWitt
detector confined in this spacetime.
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