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From the infinitesimal scale of particle physics to the cosmic scale of the universe, there
have been spectacular advances in physics during the past century. The understanding
of the universe is largely based on electromagnetic observations. As photons are the
messengers, it is very important for fundamental physics to test the foundations of
electromagnetism. The same stands for gravitation, the dominant interaction at large
scale, for which we have just witnessed the opening of the high frequency gravitational
wave window.

The basic properties of the Universe are often believed to be well understood,
with only minor adjustments left in front of us. The observations which may repre-
sent a problem are interpreted to make them concordant or treated as peculiarities to
be later dealt within the framework of an otherwise correct model. Further, assum-
ing our current description of gravity and electromagnetism, we sometimes run into
extremely complex and sophisticated cosmological models, partly based on purposely
built “dark” or unknown ingredients. Ironically, we are awkwardly confronted with a
largely unknown universe, and yet we adopt the term “precision cosmology”.

Indeed, cosmology faces puzzling observations. First, galactic rotation curves, lens-
ing and clustering do not appear to be generated by conventional baryonic matter.
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Second, it is commonly, although not universally, accepted that cosmic expansion is
accelerating. We are clearly still facing aspects of the universe that we do not under-
stand.

While the standard approach might lead to the ultimate answers as promised, con-
currently the scientific community has to explore other avenues. Comparing alternative
and standard views, it is the sole way that science can advance.

Thus, a debate on the foundations and on the theories of physics with a bearing on
cosmology, or conversely a debate on cosmology (theoretical or observational) with a
bearing on the foundations and theories of physics are the two tracks along which we
collected these four contributions, while others may follow. In this issue, the papers
deal with massive photons, the microwave background, the cosmological red shift and
inflation.
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