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To understand the fundamental nature of our universe, scientists would like to build 

particle colliders that accelerate electrons and their antimatter counterparts 

(positrons) to extreme energies (up to tera electron volts, or TeV). [47] 

Researchers at the DIII-D National Fusion Facility in San Diego have demonstrated a 

new approach for injecting microwaves into a fusion plasma that doubles the 

efficiency of a critical technique that could have major implications for future fusion 

reactors. [46] 

Most fusion experiments employ either magnetic confinement, which relies on 

powerful magnetic fields to contain a fusion plasma, or inertial confinement, which 

uses heat and compression to create the conditions for fusion. [45] 

Fusion reactors operate by confining a "soup" of charged particles, known as a 

plasma, within powerful magnetic fields. [44] 

Without this detailed understanding, scientists cannot reliably predict how to 

effectively heat plasma, affecting the design of fusion facilities and potentially 

limiting fusion performance in tokamak fusion devices. [43] 

A team at the DIII-D National Fusion Facility recently took a different approach to 

studying these difficult-to-measure particles. [42] 

Plasma particle accelerators more powerful than existing machines could help probe 

some of the outstanding mysteries of our universe, as well as make leaps forward in 

cancer treatment and security scanningɂall in a package that's around a 

thousandth of the size of current accelerators. [41] 

The Department of Energy's SLAC National Accelerator Laboratory has started to 

assemble a new facility for revolutionary accelerator technologies that could make 

future accelerators 100 to 1,000 times smaller and boost their capabilities. [40] 

The authors designed a mechanism based on the deployment of a transport barrier to 

confine the particles and prevent them from moving from one region of 

the accelerator to another.  
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"There is strong experimental evidence that there is indeed some new physics lurking 

in the lepton sector," Dev said. [38] 

Now, in a new result unveiled today at the Neutrino 2018 conference in Heidelberg, 

Germany, the collaboration has announced its first results using antineutrinos, and 

has seen strong evidence of muon antineutrinos oscillating into electron 

antineutrinos over long distances, a phenomenon that has never been unambiguously 

observed. [37] 

The Precision Reactor Oscillation and Spectrum Experiment (PROSPECT) has 

completed the installation of a novel antineutrino detector that will probe the 

possible existence of a new form of matter. [36] 

The MINERvA collaboration analyzed data from the interactions of an antineutrinoɂ

the antimatter partner of a neutrinoɂwith a nucleus. [35] 

The inclusion of short-range interactions in models of neutrinoless double-beta decay 

could impact the interpretation of experimental searches for the elusive decay. [34] 

The occasional decay of neutrons into dark matter particles could solve a long-

standing discrepancy in neutron decay experiments. [33] 

The U.S. Department of Energy has approved funding and start of construction for the 

SuperCDMS SNOLAB experiment, which will begin operations in the early 2020s to 

hunt for hypothetical dark matter particles called weakly interacting massive 

particles, or WIMPs. [32] 

Thanks to low-noise superconducting quantum amplifiers invented at the University 

of California, Berkeley, physicists are now embarking on the most sensitive search yet 

for axions, one of today's top candidates for dark matter. [31] 

The Axion Dark Matter Experiment (ADMX) at the University of Washington in 

Seattle has finally reached the sensitivity needed to detect axions if they make up 

dark matter, physicists report today in Physical Review Letters. [30] 

Now our new study ɀ which hints that extremely light particles called neutrinos are 

likely to make up some of the dark matter ɀ challenges our current understanding of 

its composition. [29] 

A new particle detector design proposed at the U.S. Department of Energy's Lawrence 

Berkeley National Laboratory (Berkeley Lab) could greatly broaden the search for 
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