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Dark Energy and Dark Matter — The Results
of Flawed Physics?

Best fit theoretical rotation curves superimposed on data (dotted lines) from galaxy “NGC 4455” (left) and galaxy “NGC 5023" (right). The solid
lineisthe curve predicted by the new gravity model. Also shown are the Newtonian curve (short dashes) and the Newtonian curve corrected for
dark matter (long dashes).

There arefew scientific conceptsasintriguing and mysterious as dark energy and dark matter, said
to make up asmuch as 95 per cent of all the energy and matter in the universe. And even though
scientistsdon't know what either isand have little evidence to provethey exist, dark energy and dark
maitter are two of the biggest resear ch problemsin physics.

But what if they were conceived in error?

Thisiswhat three Italian physicists have recently asked. In a paper in the August 3 online edition of the
Institute of Physics peer-reviewed Journal of Cosmology and Astroparticle Physics, they put forth the idea
that scientists were forced to propose the existence of dark energy and dark matter because they were, and
till are, working with incorrect gravitational theory.

The group suggests an aternative theory of gravity in which dark energy and dark matter are effects —
illusions, in a sense — created by the curvature of spacetime (the bending of space and time caused by
extremely massive objects, like galaxies). Their theory does not require the existence of dark energy and
dark matter.

“Our proposal impliesthat the 'correct' theory of gravity may be one based solely on directly observed
astronomical data,” said lead author Salvatore Capozziello, atheoretical physicist at the University of
Naples, to PhysOrg.com.

Dark energy and dark matter were originally conceived to explain, respectively, the accelerating expansion
of the universe (despite the tendency of gravity to push matter together) and the discrepancy between the
amount of matter scientists expect to observe in the universe but have not yet found. Astronomers
suggested the existence of dark matter when they noticed something odd about spiral galaxies: Stars at the
middle and edge of a spiral galaxy rotate just as fast as stars near the very center. But according to
Newtonian mechanics (the physics of bodies in motion), stars further away from the galactic center should
rotate more slowly. Scientists thus assumed that some sort of “dark” matter, not observable by emitted
light, must be boosting the total gravity of the galaxy, giving the stars extra rotational speed.

“We can show that no 'exotic’ ingredients have to be added to fill the gap between theory and observations,”
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said Capozzi€llo.

In their paper, he and his co-authors demonstrate this using data from 15 well-studied galaxies. Among this
data was each galaxy's “rotation curve,” agraph that plots the rotational speed of the starsin the galaxy asa
function of their distance from the galaxy's center. These curves were successfully fit to curves produced
using the new theory. Since these 15 galaxies are believed to be dominated by dark matter, fitting their
rotation curves using this new gravity model is strong evidence to support an alternative theory of gravity.

Despite this, the notion that dark matter and dark energy are “wrong” is potentially very unpopular.
Capozziello and his colleagues are aware that a new theory of gravity impacts the dynamics of the universe
as scientists now understand them.

“Any extended theories of gravity must be tested on all the astrophysical scales, ranging from the Solar
System to galaxies to galaxy clusters, and all of cosmology,” said Capozziello. “Performing these testsis
the cornerstone of our research program.”
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