
Acoustic Waves in 2-D Materials  

  

Researchers at the Center for Theoretical Physics of Complex Systems (PCS), within the 

Institute for Basic Science (IBS, South Korea), and colleagues have reported a novel 

phenomenon, called Valley Acoustoelectric Effect, which takes place in 2-D materials, 

similar to graphene. [24] 

University College Cork (UCC) & University of Oxford Professor of Physics, Séamus Davis, 

has led a team of experimental physicists in the discovery of the magnetic noise 

generated by a fluid of magnetic monopoles. [23] 

There are two sound velocities in a Bose-Einstein condensate. In addition to the normal 

sound propagation there is second sound, which is a quantum phenomenon. [22] 

Quantum sensors can reach sensitivities that are impossible according to the laws of 

conventional physics that govern everyday life. [21] 

An international team of physicists at ETH Zurich, Aalto University, the Moscow Institute 

of Physics and Technology, and the Landau Institute for Theoretical Physics in Moscow 

has demonstrated that algorithms and hardware developed originally in the context of 

quantum computation can be harnessed for quantum-enhanced sensing of magnetic 

fields. [20] 

Scientists at Forschungszentrum Jülich have now discovered another class of particle-like 

magnetic object that could take the development of data storage devices a significant 

step forward. [19] 

A team of researchers with members from IBM Research-Zurich and RWTH Aachen 

University has announced the development of a new PCM (phase change memory) design 

that offers miniaturized memory cell volume down to three nanometers. [18] 

Monatomic glassy antimony might be used as a new type of single-element phase change 

memory. [17] 

Physicists have designed a 3-D quantum memory that addresses the tradeoff between 

achieving long storage times and fast readout times, while at the same time maintaining 

a compact form. [16] 

Quantum memories are devices that can store quantum information for a later time, 

which are usually implemented by storing and re-emitting photons with certain quantum 

states. [15] 



The researchers engineered diamond strings that can be tuned to quiet a qubit's 

environment and improve memory from tens to several hundred nanoseconds, enough 

time to do many operations on a quantum chip. [14] 

Intel has announced the design and fabrication of a 49-qubit superconducting quantum-

processor chip at the Consumer Electronics Show in Las Vegas.  

To improve our understanding of the so-called quantum properties of materials, 

scientists at the TU Delft investigated thin slices of SrIrO3, a material that belongs to the 

family of complex oxides. [12] 

New research carried out by CQT researchers suggest that standard protocols that 

measure the dimensions of quantum systems may return incorrect numbers. [11]  

Is entanglement really necessary for describing the physical world, or is it possible to 

have some post-quantum theory without entanglement? [10]  

A trio of scientists who defied Einstein by proving the nonlocal nature of quantum 

entanglement will be honoured with the John Stewart Bell Prize from the University of 

Toronto (U of T). [9]  

While physicists are continually looking for ways to unify the theory of relativity, which 

describes large-scale phenomena, with quantum theory, which describes small-scale 

phenomena, computer scientists are searching for technologies to build the quantum 

computer using Quantum Information.   

In August 2013, the achievement of "fully deterministic" quantum teleportation, using a 

hybrid technique, was reported. On 29 May 2014, scientists announced a reliable way of 

transferring data by quantum teleportation. Quantum teleportation of data had been 

done before but with highly unreliable methods.  

The accelerating electrons explain not only the Maxwell Equations and the  

Special Relativity, but the Heisenberg Uncertainty Relation, the Wave-Particle Duality 

ÁÎÄ ÔÈÅ ÅÌÅÃÔÒÏÎȭÓ ÓÐÉÎ ÁÌÓÏȟ ÂÕÉÌÄÉÎÇ ÔÈÅ "ÒÉÄÇÅ ÂÅÔ×ÅÅÎ ÔÈÅ #ÌÁÓÓÉÃÁÌ ÁÎÄ 1ÕÁÎÔÕÍ 

Theories.   

The Planck Distribution Law of the electromagnetic oscillators explains the 

electron/proton mass rate and the Weak and Strong Interactions by the diffraction 

patterns. The Weak Interaction changes the diffraction patterns by moving the electric 

charge from one side to the other side of the diffraction pattern, which violates the CP 

and Time reversal symmetry.  

The diffraction patterns and the locality of the self-maintaining electromagnetic 

potential explains also the Quantum Entanglement, giving it as a natural part of the 

Relativistic Quantum Theory and making possible to build the Quantum Computer with 

the help of Quantum Information.  

https://newsroom.intel.com/
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Preface  
While physicists are continually looking for ways to unify the theory of relativity, which describes 

large-scale phenomena, with quantum theory, which describes small-scale phenomena, computer 

scientists are searching for technologies to build the quantum computer.   

Australian engineers detect in real-time the quantum spin properties of a pair of atoms inside a 

silicon chip, and disclose new method to perform quantum logic operations between two atoms. 

[5]  

Quantum entanglement is a physical phenomenon that occurs when pairs or groups of particles are 

generated or interact in ways such that the quantum state of each particle cannot be described 

independently ς instead, a quantum state may be given for the system as a whole. [4]  

I think that we have a simple bridge between the classical and quantum mechanics by 

understanding the Heisenberg Uncertainty Relations. It makes clear that the particles are not point 

like but have a dx and dp uncertainty.   

  


























































