
Envelope to Aluminum Plasmonics 
  

When Rice University chemist and engineer Hossein Robatjazi set out to marry a 

molecular sieve called MOF to a plasmonic aluminum nanoparticle two years ago, he 

never imagined the key would be the same process nature uses to petrify wood. [42] 

A research team comprised of scientists at the University of California, Riverside, and the 

University of Washington has for the first time directly imaged "edge conduction" in 

monolayer tungsten ditelluride, or WTe2, a newly discovered 2-D topological insulator 

and quantum material. [41] 

A team of researchers at the University of Chicago has developed a circuit platform for 

the exploration of quantum matter made of strongly interacting microwave photons. 

[40] 

Laser physicists have succeeded in reducing the acquisition time for data required for 

reliable characterization of multidimensional electron motions by a factor of 1000. [39] 

Princeton researchers have demonstrated a new way of making controllable "quantum 

wires" in the presence of a magnetic field, according to a new study published in Nature. 

[38] 

Physicists at the Kastler Brossel Laboratory in Paris have reached a milestone in the 

combination of cold atoms and nanophotonics. [37] 

The universal laws governing the dynamics of interacting quantum particles are yet to be 

fully revealed to the scientific community. [36] 

Now NIST scientists have designed a vacuum gauge that is small enough to deploy in 

commonly used vacuum chambers. [35] 

A novel technique that nudges single atoms to switch places within an atomically thin 

material could bring scientists another step closer to realizing theoretical physicist 

Richard Feynman's vision of building tiny machines from the atom up. [34] 

One of the most enduring "Holy Grail" experiments in science has been attempts to 

directly observe atomic motions during structural changes. [33] 

Faster and more compact memory storage devices will become a reality when physicists 

gain precise control of the spins of electrons. [32] 

UCLA biologists report they have transferred a memory from one marine snail to another, 

creating an artificial memory, by injecting RNA from one to another. [31] 



Scientists at the Wellcome Trust/ Cancer Research UK Gurdon Institute, University of 

Cambridge, have identified a new type of stem cell in the brain which they say has a high 

potential for repair following brain injury or disease. [30] 

A team of researchers working at the Weizmann Institute of Science has found that 

organoids can be used to better understand how the human brain wrinkles as it 

develops. [29] 

A team of biologists has found an unexpected source for the brain's development, a 

finding that offers new insights into the building of the nervous system. [28]  

Researchers discover both the structure of specific brain areas and memory are linked to 

genetic activity that also play important roles in immune system function. [27]  

The inner workings of the human brain have always been a subject of great interest. 

Unfortunately, it is fairly difficult to view brain structures or intricate tissues due to the 

fact that the skull is not transparent by design. [26]  

But now there is a technology that enables us to "read the mind" with growing accuracy: 

functional magnetic resonance imaging (fMRI). [25]  

Advances in microscopy techniques have often triggered important discoveries in the 

field of neuroscience, enabling vital insights in understanding the brain and promising 

new treatments for neurodegenerative diseases such as Alzheimer's and Parkinson's. 

[24]  

What is the relationship of consciousness to the neurological activity of the brain? Does 

the brain behave differently when a person is fully conscious, when they are asleep, or 

when they are undergoing an epileptic seizure? [23]  

Consciousness appears to arise naturally as a result of a brain maximizing its 

information content. So says a group of scientists in Canada and France, which has 

studied how the electrical activity in people's brains varies according to individuals' 

conscious states. The researchers find that normal waking states are associated with 

maximum values of what they call a brain's "entropy". [22]  

New research published in the New Journal of Physics tries to decompose the structural 

layers of the cortical network to different hierarchies enabling to identify the network's 

nucleus, from which our consciousness could emerge. [21]  

Where in your brain do you exist? Is your awareness of the world around you and of 

yourself as an individual the result of specific, focused changes in your brain, or does that 

awareness come from a broad network of neural activity? How does your brain produce 

awareness? [20]  



In the future, level-tuned neurons may help enable neuromorphic computing systems to 

perform tasks that traditional computers cannot, such as learning from their environment, 

pattern recognition, and knowledge extraction from big data sources. [19]  

IBM scientists have created randomly spiking neurons using phase-change materials to 

store and process data. This demonstration marks a significant step forward in the 

development of energy-efficient, ultra-dense integrated neuromorphic technologies for 

applications in cognitive computing. [18]  

An ion trap with four segmented blade electrodes used to trap a linear chain of atomic 

ions for quantum information processing. Each ion is addressed optically for individual 

control and readout using the high optical access of the trap. [17]  

To date, researchers have realised qubits in the form of individual electrons 

(aktuell.ruhr-uni-bochum.de/pm2012/pm00090.html.en). However, this led to 

interferences and rendered the information carriers difficult to programme and read. 

The group has solved this problem by utilising electron holes as qubits, rather than 

electrons. [16]  

Physicists from MIPT and the Russian Quantum Center have developed an easier method 

to create a universal quantum computer using multilevel quantum systems (qudits), 

each one of which is able to work with multiple "conventional" quantum elements ɀ 

qubits. [15]  

Precise atom implants in silicon provide a first step toward practical quantum 

computers.  [14]  

A method to produce significant amounts of semiconducting nanoparticles for light-

emitting displays, sensors, solar panels and biomedical applications has gained 

momentum with a demonstration by researchers at the Department of Energy's Oak 

Ridge National Laboratory. [13]  

A source of single photons that meets three important criteria for use in quantum-

information systems has been unveiled in China by an international team of physicists. 

Based on a quantum dot, the device is an efficient source of photons that emerge as solo 

particles that are indistinguishable from each other. The researchers are now trying to 

use the source to create a quantum computer based on "boson sampling". [11]  

With the help of a semiconductor quantum dot, physicists at the University of Basel have 

developed a new type of light source that emits single photons. For the first time, the 

researchers have managed to create a stream of identical photons. [10]  

Optical photons would be ideal carriers to transfer quantum information over large 

distances. Researchers envisage a network where information is processed in certain 

nodes and transferred between them via photons. [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 Álso, building the Bridge between the Classical and Quantum 

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.  
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Preface  
Where in your brain do you exist? Is your awareness of the world around you and of yourself as an 

individual the result of specific, focused changes in your brain, or does that awareness come from a 

broad network of neural activity? How does your brain produce awareness? [20]  

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.   

  

Researchers add porous envelope to aluminum plasmonics  
When Rice University chemist and engineer Hossein Robatjazi set out to marry a molecular sieve 

called MOF to a plasmonic aluminum nanoparticle two years ago, he never imagined the key would 

be the same process nature uses to petrify wood. 

In a new paper online this week in the journal Science Advances, Robatjazi and co-authors with 

Rice's Laboratory for Nanophotonics (LANP) describe how pseudomorphic replacement, the 

same chemical process that turns a tree to stone, aided their synthesis of the first metal-organic 

framework (MOF) around light-powered aluminum nanocatalysts. 

Catalysts are materials that speed up chemical reactions without reacting themselves, and they're 

used in the manufacture of most commercially produced chemicals. Because most industrial 

catalysts work best at high temperature or high pressure or both, they also come with an enormous 

energy burden. The combination of MOFs and plasmonic aluminum creates a new avenue for 

designing greener catalysts that use solar energy and are made from the most abundant metal in 

Earth's crust. 

In the study, Robatjazi, LANP Director Naomi Halas and colleagues performed a proof-of-principle 

demonstration of a process known as the reverse water-gas shift reaction at ambient temperature 

and pressure under laboratory conditions that simulated sunlight. The reaction transforms carbon 

dioxide (CO2) and hydrogen gas into carbon monoxideτa feedstock for chemical manufacturingτ

and water. 

https://phys.org/tags/chemical+process/


"This is the first example showing that you can combine MOF and aluminum particles to do this 

reaction with light," said Robatjazi, a graduate student at LANP, the Rice lab that has pioneered 

plasmonic technologies for applications as diverse as cancer diagnosis and treatment, MRI contrast 

agents and solar water distillation. 

Plasmons are waves of electrons that slosh across the surface of tiny metal nanoparticles, and by 

varying a plasmonic nanoparticle's shape and size, LANP scientists can tune it to interact with and 

harvest energy from light. In previous research, LANP demonstrated copper nanocatalysts for 

making clean-burning hydrogen from ammonia, and aluminum-based antenna-reactors for making 

ethylene, the chemical feedstock for polyethylene, the world's most common plastic. 

 

Graduate student Hossein Robatjazi and colleagues at Rice University's Laboratory for 

Nanophotonics combined a gas-trapping molecular sieve called a metal-organic framework, or 

MOF, with photocatalytic aluminum nanocrystals. (Photo by Jeff Χmore 

Halas said the latest work with MOFs is important for several reasons. 

"We've shown that growing MOFs around aluminum nanocrystals enhances the photocatalytic 

activity of the aluminum particles and also provides us a new way of controlling the size, and 

therefore the plasmonic characteristics, of the particles themselves," Halas said. "Finally, we've 

shown that the same basic method works for making different kinds of MOFs." 

MOFs are three-dimensional structures that self-assemble when metal ions interact with organic 

molecules called linkers. The structures are highly porous, like a sponge or Swiss cheese. Just a 

gram of some MOFs have a surface area larger than a football field, and by varying the type of 

metal, the linker and reaction conditions, chemists can design MOFs with different structures, pore 

sizes and functions, like trapping specific molecules. More than 20,000 kinds of MOFs have been 

made. 

https://phys.org/tags/aluminum+particles/
https://phys.org/news/2019-02-porous-envelope-aluminum-plasmonics.html?fbclid=IwAR2v0vmD7SOiuIZfRZs0s4gGT9HF3uCG_nIrma0uy3eBvVDpCXLa-y7rc-o
https://phys.org/tags/metal+ions/
https://3c1703fe8d.site.internapcdn.net/newman/gfx/news/hires/2019/riceulabadds.jpg













































































































