
  

Electronic Devices Don't Overheat 
  

You've felt the heat beforeɂthe smartphone that warms while running a navigation 

app or the laptop that gets too hot for your lap. [23] 

A team of scientists from the Helmholtz-Zentrum Dresden-Rossendorf (HZDR), in 

collaboration with researchers from Monash University Australia, has succeeded in 

significantly increasing the stability and biocompatibility of special light-transducing 

nanoparticles. [22] 

Diagnosing diseases and understanding the processes that take place within cells at the 

molecular level require sensitive and selective diagnostic instruments. [21] 

A single-ÍÏÌÅÃÕÌÅ $.! ȰÎÁÖÉÇÁÔÏÒȱ ÔÈÁÔ ÃÁÎ ÓÕÃÃÅÓÓÆÕÌÌÙ ÆÉÎÄ ÉÔÓ ×ÁÙ ÏÕÔ ÏÆ Á ÍÁÚÅ 

constructed on a 2D DNA origami platform might be used in artificial intelligence 

applications as well as in biomolecular assembly, sensing, DNA-driven computation and 

molecular information and storage. [20] 

The way DNA folds largely determines which genes are read out. John van Noort and his 

group have quantified how easily rolled-up DNA parts stack. [19] 

Researchers at Delft University of Technology, in collaboration with colleagues at the 

Autonomous University of Madrid, have created an artificial DNA blueprint for the 

replication of DNA in a cell-like structure. [18] 

An LMU team now reveals the inner workings of a molecular motor made of proteins 

which packs and unpacks DNA. [17] 

Chemist Ivan Huc finds the inspiration for his work in the molecular principles that 

underlie biological systems. [16] 

What makes particles self-assemble into complex biological structures? [15] 

Scientists from Moscow State University (MSU) working with an international team of 

researchers have identified the structure of one of the key regions of telomeraseɂa so-

called "cellular immortality" ribonucleoprotein. [14] 



Researchers from Tokyo Metropolitan University used a light-sensitive iridium-

palladium catalyst to make "sequential" polymers, using visible light to change how 

building blocks are combined into polymer chains. [13] 

Researchers have fused living and non-living cells for the first time in a way that allows 

them to work together, paving the way for new applications. [12] 

UZH researchers have discovered a previously unknown way in which proteins 

interact with one another and cells organize themselves. [11] 

Dr Martin Sweatman from the University of Edinburgh's School of Engineering has 

discovered a simple physical principle that might explain how life started on Earth. 

[10] 

Nearly 75 years ago, Nobel Prize-winning physicist Erwin Schrödinger wondered if 

the mysterious world of quantum mechanics played a role in biology. A recent finding 

by Northwestern University's Prem Kumar adds further evidence that the answer 

might be yes. [9]  

A UNSW Australia-led team of researchers has discovered how algae that survive in 

very low levels of light are able to switch on and off a weird quantum phenomenon 

that occurs during photosynthesis. [8]   

This paper contains the review of quantum entanglement investigations in living 

systems, and in the quantum mechanically modeled photoactive prebiotic kernel 

systems. [7]   

The human body is a constant flux of thousands of chemical/biological interactions 

and processes connecting molecules, cells, organs, and fluids, throughout the brain, 

body, and nervous system. Up until recently it was thought that all these interactions 

operated in a linear sequence, passing on information much like a runner passing the 

baton to the next runner. However, the latest findings in quantum biology and 

biophysics have discovered that there is in fact a tremendous degree of coherence 

within all living systems.   

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 understand the Quantum 

Biology.   
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Preface   
We define our modeled self-assembled supramolecular photoactive centers, composed of one or 

more sensitizer molecules, precursors of fatty acids and a number of water molecules, as a 

photoactive prebiotic kernel system. [7]   

The human body is a constant flux of thousands of chemical/biological interactions and processes 

connecting molecules, cells, organs, and fluids, throughout the brain, body, and nervous system. 

Up until recently it was thought that all these interactions operated in a linear sequence, passing 

on information much like a runner passing the baton to the next runner. However, the latest 

findings in quantum biology and biophysics have discovered that there is in fact a tremendous 

degree of coherence within all living systems. [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.    

   

How can we design electronic devices that don't overheat?  
You've felt the heat beforeτthe smartphone that warms while running a navigation app or the laptop 

that gets too hot for your lap. 

The heat produced by electronic devices does more than annoy users. Heat-induced voids and 

cracking can cause chips and circuits to fail. 

Now a Stanford-led engineering team has developed a way to not only manage heat, but help route it 

away from delicate devices. Writing in Nature Communications, the researchers describe a thermal 

transistorτa nanoscale switch that can conduct heat away from electronic components and insulate 

them against its damaging effects. 

"Developing a practical thermal transistor could be a game changer in how we design electronics," 

said senior author Kenneth Goodson, a professor of mechanical engineering. 

Researchers have been trying to develop heat switches for years. Previous thermal transistors proved 

too big, too slow and not sensitive enough for practical use. The challenge has been finding a 

nanoscale technology that could toggle on and off repeatedly, have a large hot-to-cool switching 

contrast and no moving parts. 

Aided by electrical engineer Eric Pop and materials scientist Yi Cui, Goodson's team overcame these 

obstacles by starting with a thin layer of molybdenum disulfide, a semiconducting crystal that is made 

up of layered sheets of atoms. Just 10 nanometers thick and effective at room temperatures, this 

material could be integrated into today's electronics, a critical factor to making the technology 

practical. 

https://phys.org/tags/transistors/


In order to make this heat-conducting semiconductor into a transistor-like switch, the researchers 

bathed the material in a liquid with lots of lithium ions. When a small electrical current is applied to 

the system, the lithium atoms begin to infuse into the layers of the crystal, changing its heat-

conducting characteristics. As the lithium concentration increases, the thermal transistor switches off. 

Working with Davide Donadio's group at the University of California, Davis, the researchers 

discovered that this happens because the lithium ions push apart the atoms of the crystal. This makes 

it harder for the heat to get through. 

Aditya Sood, a postdoctoral scholar with Goodson and Pop and co-first author on the paper, likened 

the thermal transistor to the thermostat in a car. When the car is cold, the thermostat is off, 

preventing coolant from flowing, and the engine retains heat. As the engine warms, the thermostat 

opens and coolant begins to move to keep the engine at an optimal temperature. The researchers 

envision that thermal transistors connected to computer chips would switch on and off to help limit 

the heat damage in sensitive electronic devices. 

Besides enabling dynamic heat control, the team's results provide new insights into what 

causes lithium ion batteries to fail. As the porous materials in a battery are infused with lithium, they 

impede the flow of heat and can cause temperatures to shoot up. Thinking about this process is 

crucial to designing safer batteries. 

In a more distant future the researchers imagine that thermal transistors could be arranged in 

circuits to compute using heat logic, much as semiconductor transistors compute using electricity. But 

while excited by the potential to control heat at the nanoscale, the researchers say this technology is 

comparable to where the first electronic transistors were some 70 years ago, when even the 

inventors couldn't fully envision what they had made possible. 

"For the first time, however, a practical nanoscale thermal transistor is within reach," Goodson says. 

[23] 

 

Stealth-cap technology for light -emitting nanoparticles  
A team of scientists from the Helmholtz-Zentrum Dresden-Rossendorf (HZDR), in collaboration with 

researchers from Monash University Australia, has succeeded in significantly increasing the stability 

and biocompatibility of special light-transducing nanoparticles. The team has developed the so-called 

"upconverting" nanoparticles that not only convert infrared light into UV-visible light, but also are 

water-soluble, remain stable in complex body fluids such as blood serum, and can be used to store 

medications. They have created a tool that could potentially make the fight against cancer 

significantly more effective. The researchers recently published their results in the 

journal Angewandte Chemie. 

Nanoparticles are tiny structures, typically less than 100 nanometers in size, which is about 500 to 

1000 times smaller than the thickness of a human hair. Such materials are receiving increasing 

attention for biomedical applications. If equipped with appropriate properties, they can reach almost 

any tissue in the human body via the bloodstreamτturning into perfect body probes. 

It has been known for some years that the distribution of nanoparticles in the body is essentially 

determined by their size and surface properties. Dr. Tanmaya Joshi at HZDR's Institute for 

https://phys.org/tags/lithium/
https://phys.org/tags/electronic+devices/
https://phys.org/tags/lithium+ion/
https://phys.org/tags/thermal+transistors/
https://phys.org/tags/heat/


Radiopharmaceutical Cancer Research says, "Upconverting nanomaterials are of great interest for 

biomedical imaging." "When stimulated with infrared light they can send out bright blue, green, or 

red signals. If we succeed in navigating such nano-probes to diseased tissues, it can be particularly 

useful for cancer diagnosis," the team's photochemist, Dr. Massimo Sgarzi, added. 

However, these light upconverters show poor solubility in water or tissue fluidsτa must-have feature 

before any diagnostic or therapeutic use could be imagined. For the HZDR team this was not a 

hindrance, but rather a challenge: "We used a unique polymer mixture to cover the particles," says 

Dr. Joshi, who joined HZDR in 2017 from Monash University, as a Humboldt Fellow. Adding this 

protective cover makes the light-transducing nanoparticles biocompatible. The biologist Dr. Kristof 

Zarschler adds: "The upconverters are now water-soluble and even have a neutral surface charge. Our 

research shows that this new cover can almost completely prevent the body's own substances 

(present in the blood serum) from binding to the particles. In other words, the nanoparticles now 

seem to wear an invisibility cloak. This, we believe, will help to avoid their recognition and elimination 

by phagocytes of the immune system." 

In order to keep the new nano-probes stable for weeks in a complex biological environment, the 

scientists photochemically link the components of the protective shell with each other: "We simply 

irradiated our nanoparticles with UV light. This creates additional bonds between the molecular 

components constituting the protective coverτmuch alike sewing together the individual parts of the 

cloak of invisibility with the help of light, "explains the Ph.D. student, Anne Nsubuga. She further 

adds, "This shell is only a few nanometers thick, and may even be used for hiding other substances, 

for example, cancer drugs, which could be later on released in the tumour and destroy it." 

Following this breakthrough, the team now intends to validate their current results in living 

organisms: "For this, we first have to carry out strictly regulated and ethically acceptable experiments 

on animals. Only when our stealth-cap technology works on these without any side effects, their 

medical potential will be explored in detail and their application on the patients can be considered," 

explains the group leader Dr. Holger Stephan cautiously. [22] 

 

How to produce fluorescent nanoparticles for medical applications in a 

nuclear reactor   
Under the leadership of Petr Cígler from the Institute of Organic Chemistry and Biochemistry (IOCB 

Prague) and Martin Hrubý from the Institute of Macromolecular Chemistry (IMC), a team of 

researchers has developed a revolutionary method for the easy and inexpensive production of 

irradiated nanodiamonds and other nanomaterials suitable for use in highly sensitive diagnostics of 

diseases, including various types of cancer. Their article was recently published in the scientific 

journal Nature Communications. 

Diagnosing diseases and understanding the processes that take place within cells at the molecular 

level require sensitive and selective diagnostic instruments. Today, scientists can monitor magnetic 

and electric fields in cells at a resolution of several dozen nanometers and with remarkable sensitivity 

thanks to crystal defects in the particles of certain inorganic materials. Nanodiamonds are a nearly 

ideal material for these purposes. Compared with the diamonds used in jewelry, nanodiamonds are 

https://phys.org/tags/infrared+light/
https://phys.org/tags/blood+serum/
https://phys.org/tags/nanoparticles/
https://phys.org/tags/light/


approximately 1 million times smaller and are produced synthetically from graphite at high pressure 

and temperatures. 

A pure nanodiamond doesn't reveal much about its environment. First, its crystal lattice must be 

damaged under controlled conditions to create special defects, so-called nitrogen-vacancy centers, 

which enable optical imaging. The damage is most commonly created by irradiating nanodiamonds 

with fast ions in particle accelerators. These accelerated ions are capable of knocking carbon atoms 

out of the crystal lattice of a nanodiamond, leaving behind holes known as vacancies, which at high 

temperatures pair with nitrogen atoms present in the crystal as contaminants. The newly formed 

nitrogen-vacancy centers are a source of observable fluorescence, which gives nanodiamonds great 

potential for applications in medicine and technology. 

A fundamental restriction to the use of these materials on a broader scale, however, is the great cost 

and poor efficiency of irradiating ions in an accelerator, which prevents the generation of this 

exceptionally valuable material in larger quantities. 

 

Neutron capture by boron nuclei produces a dense shower of helium and lithium ions, which have the 

same effect within the nanocrystals as the ions produced in an accelerator: the controlled creation of 

crystal defects. Credit: IOCB Prague 

The scientists headed by Petr Cígler and Martin Hrubý recently published an article in the 

journal Nature Communications describing an entirely new method of irradiating nanocrystals. In 

place of costly and time-consuming irradiation in an accelerator, the scientists exploited irradiation in 

a nuclear reactor, which is much faster and far less expensive. 

The scientists had to employ a trickτin the reactor, neutron irradiation splits boron atoms into very 

light and fast ions of helium and lithium. The nanocrystals must first be dispersed in molten boron 

oxide and then subjected to neutron irradiation in a nuclear reactor. Neutron capture by boron 

https://phys.org/tags/crystal+lattice/
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