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• Optical nonlinear absorption coefficient of PbS nanoparticles studied by the Z-scan
technique
Mohammad Bagher (Islamic Azad University, Iran)

Nonlinear optics deals with the study of phenomena in which the optical properties of materials in
the presence of light will change. Environments, nonlinear optics, nonlinear polarization materials
strongly depends on the applied electric field, Z-scan technique is one of the best ways that we
can, by this method, the nonlinear optical properties of materials in the presence of nonlinear
absorption coefficient beat high intensity lights (Laser light) to be determined. Compared to the
z-scan method using this method, the nonlinear optical properties of materials can be simultane-
ously measured with high precision. In the present study, the absorption coefficient by a Fortran
programming environment PbS nanoparticles suspended in alcohol has achieved.

• Bootstraps and extraordinary invariants in BRST cohomology
John Dixon (University of Toronto)

BRST Cohomology of free massless theories gives rise to ‘Extraordinary Invariants’. So free the-
ories ‘know about’ their possible interacting versions, in a way that is a kind of ‘soft bootstrap’.
Free gauge theory bootstraps to Yang-Mills. For SUSY the free theory bootstraps to the SSM, and
also to related Infinite Towers of higher spin Leptons, Quarks and Gauge/Higgs particles. This
implies a natural mechanism for spontaneous gauge symmetry breaking accompanied by a very
special non-spontaneous and explicit SUSY breaking. However, the SUSY breaking is certainly
afflicted with terrible troubles such as Tachyons and Ghosts. Whether these are solvable remains
to be seen, but now the full action (for Leptons and Quarks) is available for inspection.

• Dynamical apparent horizons in inhomogeneous Brans-Dicke universes
Valerio Faraoni (Bishop’s University)

We study the presence and evolution of apparent horizons in a two-parameter family of spherically
symmetric and time-dependent solutions of Brans-Dicke gravity. These solutions were originally
intended to represent central objects embedded in a spatially flat universe and to model space-
and time-varying gravitational couplings. We find that the solutions possess multiple evolving
apparent horizons, both black hole horizons covering a central singularity and cosmological ones.
Sometimes two of these apparent horizons merge and annihilate, leaving behind a naked singu-
larity covered only by a cosmological horizon. The limit in which the theory reduces to general
relativity and the limit to static solutions are discussed.
[Based on V. Faraoni, V. Vitagliano, T.P. Sotiriou, and S. Liberati, Phys. Rev. D 86, 064040
(2012).]
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