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      Nanotechnology. The latest news on  nanoscience, nanoelectronics, science and technology. Updated Daily.


      
        Generating electricity from tacky tape: Follow-up research offers improved version
        Zaps of static electricity might be a wintertime annoyance, but to certain scientists, they represent an untapped source of energy. Using a device called a triboelectric nanogenerator (TENG), mechanical energy can be converted into electrical energy using triboelectric effect static. Many TENGs contain expensive, specially fabricated materials, but one team has instead used inexpensive store-bought tape, plastic and aluminum metal. The researchers report an improved version of their tape-based TE...

      

      
        Nanoparticles damage coronavirus in unexpected way, paving way for new disinfection technology
        A new way to neutralize coronavirus and other membrane-surrounded viruses has been discovered by researchers from the Swedish University of Agricultural Sciences and the University of Tartu. Certain mineral nanoparticles were found to damage the membrane of the virus, making it less able to enter human cells. The mode of action that is demonstrated has not been discussed in previous research. The technology works at room temperature and also in the dark, offering a range of benefits for disinfect...

      

      
        Surprising longevity of nanoparticle paste offers hope for surgery-sparing technique
        A nanotechnology-based drug delivery system developed at UVA Health to save patients from repeated surgeries has proved to have unexpectedly long-lasting benefits in lab tests--a promising sign for its potential to help human patients.

      

      
        3D-printed nanopillars mimic brain environment to promote neuron growth
        Key cells in the brain, neurons, form networks by exchanging signals, enabling the brain to learn and adapt at incredible speed. Researchers at the Delft University of Technology in The Netherlands (TU Delft) have developed a 3D-printed brain-like environment where neurons grow similarly to a real brain.

      

      
        Droplet microfluidics advance may hold key to next-generation cancer drugs
        At Texas A&amp;M University, one research lab is changing the game of droplet microfluidics, a technique that involves conducting experiments in nanoscale droplets of liquid in a controlled environment. The team has developed a system that makes droplet microfluidics faster, lower cost, and more accurate.

      

      
        Creating nanoislands enhances platinum catalyst efficiency
        Noble metals such as platinum can make useful catalysts to accelerate chemical reactions, particularly hydrogenation (adding hydrogen atoms to a molecule). A research team led by Professor Bruce Gates at the UC Davis Department of Chemical Engineering is interested in making platinum catalysts that are highly efficient and stable during chemical reactions.

      

      
        
          	
          	
            Sections
          
          	
            Physics
          
        

      

    

  
	
	Articles
	Sections
	Next



Generating electricity from tacky tape: Follow-up research offers improved version

										

    
        
            [image: Generating electricity from tacky tape]
             
                (a) Schematic of configuration for PET/Al/long-lasting tape/long-lasting tape--Al/PET. (b) Actual VBEH device for a vertical motion by modal shaker and weights on the top. Power generation by (c) one tape layer--Al/PET, (d) two layers of tape--Al/PET, and (e) three layers of tape--Al/PET at 40 Hz. Credit: ACS Omega (2025). DOI: 10.1021/acsomega.4c08590
            
        

    


Zaps of static electricity might be a wintertime annoyance, but to certain scientists, they represent an untapped source of energy. Using a device called a triboelectric nanogenerator (TENG), mechanical energy can be converted into electrical energy using triboelectric effect static. Many TENGs contain expensive, specially fabricated materials, but one team has instead used inexpensive store-bought tape, plastic and aluminum metal. The researchers report an improved version of their tape-based TENG in ACS Omega.



										      
																					The research team, led by Gang Wang and Moon-Hyung Jang, previously stacked layers of a store-bought double-sided tape, plastic film and aluminum metal to form an effective, low-cost TENG. When the layers of tape were pressed together and pulled apart, a small amount of electricity was generated. But the tape's stickiness proved problematic, requiring a lot of force to detach the layers.

For the new and improved TENG, researchers replaced the double-sided tape with layers of thicker, heavy-duty single-sided tape. Unlike the old version, power is generated by the interaction between the polypropylene backing of the tape and the acrylic adhesive layer.

The smooth surfaces can easily stick and unstick from one another, enabling the TENG to be rapidly connected and disconnected, thereby generating even more power in a shorter amount of time than before. Researchers accomplished this by placing the TENG atop a vibrational plate that bounced the tape layers apart, generating electricity as they came into contact and separated repeatedly.



    
        
            [image: Research update: Generating electricity from tacky tape]
             
                This array of nearly 150 LEDs is powered by repeatedly sticking and unsticking layers of store-bought tape as part of a triboelectric nanogenerator, along with plastic and aluminum. Credit: Adapted from ACS Omega 2025, DOI: 10.1021/acsomega.4c08590
            
        

    



In tests, the new device produced a maximum power of 53 milliwatts. Additionally, it created enough power to light more than 350 LED lights as well as a laser pointer. The team also incorporated the tape TENG into two sensors: a self-powered, wearable biosensor for detecting arm movements and an acoustic sensor for sound waves.

This study demonstrates the utility of a low-cost TENG that performs well, and the researchers hope the device's applications can expand into power generation and self-powered sensors.


																														
																				
																						More information:
												Moon-Hyung Jang et al, Wide Bandwidth High-Power Triboelectric Energy Harvesting by Scotch Tape, ACS Omega (2025). DOI: 10.1021/acsomega.4c08590
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Nanoparticles damage coronavirus in unexpected way, paving way for new disinfection technology

										 by 										 Swedish University of Agricultural Sciences (SLU)									

									
										

    
        
            [image: Nanoparticles damage coronavirus in unexpected way, paving way for new disinfection technology]
             
                Proposed schematics of the interaction between an enveloped virus and titanate nanoparticles (gray color indicates phospholipids, yellow and brown indicate different kinds of membrane proteins). Credit: Bjorn Greijer
            
        

    


A new way to neutralize coronavirus and other membrane-surrounded viruses has been discovered by researchers from the Swedish University of Agricultural Sciences and the University of Tartu. Certain mineral nanoparticles were found to damage the membrane of the virus, making it less able to enter human cells. The mode of action that is demonstrated has not been discussed in previous research. The technology works at room temperature and also in the dark, offering a range of benefits for disinfecting surfaces, air and water.



										      
																																	"Using this new knowledge, it should be easy to create surfaces with antiviral properties by simply spraying them with aqueous solutions of suitable nanoparticles and letting them dry. It should also be easy to design cost-effective filters to purify contaminated air and water," says Professor Vadim Kessler from SLU who led the work published in Nanoscale.

The recent COVID-19 pandemic has led to an intense search for new types of treatments and disinfection methods that can be used in outbreaks of viral diseases of this type. One area that has received much attention is nanotechnology, as tiny particles of certain metals and metal oxides have been shown to have anti-viral properties.

Now, researchers from SLU and the University of Tartu in Estonia have studied the outcome when certain types of mineral nanoparticles come into contact with a coronavirus, and they discovered a mode of action that has not been proposed before.

"We now understand what properties such particles need to have to be effective against the coronavirus, and this is a very important step forward," says Kessler.

Coronaviruses belong to a type of virus that has an outer envelope, a lipid membrane. It turned out that nanoparticles of sand minerals such as titanium oxide bind very strongly to phospholipids in this membrane. This damages the membrane and leads to the release of viral genetic material, thereby making the virus less able to infect cells.


																																						
    
     




																																			A major advantage is that this happens at room temperature and that it does not require any kind of activation. Previously, it was believed that mineral nanoparticles could only destroy viruses by producing so-called reactive oxygen species, which would require illumination with UV light.

The study thus suggests that surfaces coated with titanium nanoparticles can destroy enveloped viruses such as coronaviruses and influenza viruses without needing to be activated by UV light, and thus can work in dark spaces. Other small metal oxides that bind strongly to phospholipids, such as iron and aluminum oxides, could work in the same way. Another possible application could be to purify contaminated water in emergencies by adding a nanopreparation and allowing the resulting gel to settle.

"The particles we produce are not dangerous to the human body," adds Angela Ivask, who is Professor of Genetics at the University of Tartu. "We have tested them on several cell lines to assure this."


																																																					
																				
																						More information:
												Bjorn Greijer et al, Molecular mechanisms behind the anti corona virus activity of small metal oxide nanoparticles, Nanoscale (2025). DOI: 10.1039/D4NR03730H
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                A modified rat vein-graft model exhibits prolonged IH progression. Vein-grafts were created in Sprague-Dawley rats by completely ligating both the internal carotid artery (ICA) and external carotid artery (ECA) to restrict blood flow. This method represents a modification of the previously reported technique used in rabbits, where only the ICA was completely ligated while the ECA was partially ligated. Credit: Bioactive Materials (2024). DOI: 10.1016/j.bioactmat.2024.10.005
            
        

    


A nanotechnology-based drug delivery system developed at UVA Health to save patients from repeated surgeries has proved to have unexpectedly long-lasting benefits in lab tests--a promising sign for its potential to help human patients.



										      
																																	The approach would allow surgeons to apply a paste of nanoparticles containing hydrogel on transplanted veins to prevent the formation of harmful blockages inside the veins. These blockages often force heart and dialysis patients to undergo repeated surgeries; some dialysis patients need seemingly endless procedures on both arms and then a leg or around their collarbone so that they can continue to receive their lifesaving treatment.

While UVA's innovation, dubbed "Pericelle," produced encouraging results in early testing, there have been questions about how long the benefits this form of drug delivery could last. Would this quick and easy procedure, performed during the initial vein surgery, continue to protect patients months later?

That was the hope, but even the UVA scientists were surprised by their latest results: Not only did Pericelle work at three months--when the applied drug supply ran out--but it continued to work at six months and was still working at nine months.

The scientists can't fully explain the unexpectedly durable benefits. But they are excited about what it suggests for the potential of their technique.

"This is a big deal because the treatment could work much longer than we originally thought, far beyond what people would expect," said researcher Lian-Wang Guo, Ph.D., who is developing the technique with UVA's K. Craig Kent, MD. "It is so exciting that one treatment can prevent the harmful blockages for many months."


																																						
    
     




																																			A $5 billion health care drain

Kent, a vascular surgeon who also leads UVA Health, is well acquainted with the challenges associated with "revascularization" procedures. These procedures are used to treat cardiovascular disease by restoring needed blood flow--for example, a surgeon might move a vein from the leg to the heart for patients with heart failure.

The procedure is also used to create access points for patients who need dialysis. An artery and vein in the arm, for example, are often grafted together so that a patient's blood can be removed from the body, cleansed and then returned. These dialysis connection points are called "arteriovenous fistulas," or AVFs, and management of them in patients with end-stage renal disease is estimated to cost the U.S. health care system $5 billion every year.

The problem is that revascularizations often cause the very problem they're trying to fix: inadequate blood flow. The surgery itself causes a buildup of cells in the blood vessels that chokes off the blood supply.

"Repeated surgeries for vascular access and revascularization are not just a major burden for patients--they represent an urgent, unmet need in medicine," said Kent, UVA Health's chief executive officer and UVA's executive vice president for health affairs.
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																																			"The strain on patients' lives and the health care system is immense, and innovative solutions like Pericelle offer an opportunity to change this paradigm. We desperately need alternatives that can deliver durable, long-term results."

Kent, Guo and their collaborator Shaoqin Gong, Ph.D., at the University of Wisconsin-Madison, hope Pericelle could be the answer. Surgeons would apply the hydrogel paste on blood vessels to deliver a drug, rapamycin, that can prevent the growth of invasive cells.

The UVA scientists had hoped that the results of their latest research would defy conventional wisdom and show that the drug would have benefits even after the applied supply ran out in three months. Six months, they thought, would be great; but they were wowed to see it still working in lab rats at nine months.

While much more research will need to be done before the approach could be made available to patients, the scientists are encouraged by their latest milestone and optimistic about what lies ahead. This type of cutting-edge nanotechnology research will be a key pillar of UVA's Paul and Diane Manning Institute of Biotechnology, now under construction at Fontaine Research Park in Charlottesville.

"If we can find a way to prevent the need for repeated surgeries, it will have a huge impact on patients' lives," said Guo, of the School of Medicine's Department of Surgery and the Robert M. Berne Cardiovascular Research Center.

In parallel with their work on Pericelle, Guo and Kent are also developing another surgery-saving approach, called "epiNanopaint," that would let surgeons "paint" nanoparticles on veins to prevent the veins from becoming clogged in the future.

The research team consisted of Takuro Shirasu, Go Urabe, Nisakorn Yodsanit, Yitao Huang, Ruosen Xie, Matthew S. Stratton, Matthew Joseph, Zhanpeng Zhang, Yuyuan Wang, Jing Li, Runze Tang, Lynn M. Marcho, Li Yin, Eric W. Kent, Kaijie Zhang, Ki Ho Park, Bowen Wang, Kent, Shaoqin Gong and Guo. The researchers have no financial interest in the work.
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												Takuro Shirasu et al, Nano-based perivascular intervention sustains a nine-month long-term suppression of intimal hyperplasia in vein grafts, Bioactive Materials (2024). DOI: 10.1016/j.bioactmat.2024.10.005
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Droplet microfluidics advance may hold key to next-generation cancer drugs
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                Credit: Danielle Benavides/Texas A&M Engineering
            
        

    


At Texas A&M University, one research lab is changing the game of droplet microfluidics, a technique that involves conducting experiments in nanoscale droplets of liquid in a controlled environment. The team has developed a system that makes droplet microfluidics faster, lower cost, and more accurate.



										      
																																	Dr. Arum Han, the Texas Instruments Professor in the Department of Electrical and Computer Engineering, and his lab associates created a technology named NOVAsort (Next-generation Opto-Volume-based Accurate droplet sorter), a system that allows high throughput screening of molecules and cells at significantly reduced error rates.

Whereas previous research has focused on increasing the speed of assays (a type of laboratory test), the team's findings, which are published in Nature Communications, are among the first to significantly improve accuracy without compromising the speed of assays.

In the fields of biotechnology, health care and chemistry, there is a need to do a large number (millions and billions) of screening or testing of cells and molecules. However, one of droplet microfluidics' biggest limitations, despite its major advantages in rapid testing, is a high degree of error in multi-step droplet operations, which is why this powerful technology has not been widely adopted and commercialized beyond a few very simple assays.

"Let's say you're a drug developer in the pharmaceutical industry or developing new high-value molecules in the biotechnology industry," Han said.

"You have to test millions of different drug compounds to see whether they are effective against a particular cancer cell, or test millions of different cells one cell at a time to find the most productive cells to develop a good cell strain. In another example, there are countless microorganisms out in the environment, and to find out which one might be most useful, or which one is doing what functions, you have to test millions and millions of individual cells one at a time."


																																						
    
     




																																			Conventionally, these experiments must be repeated via a time-consuming and costly process. With Han's error-free NOVAsort technology, droplet microfluidics is poised to become a far more valuable technique in the pharmaceutical and biotechnology industry, in agricultural companies and in scientific research where conducting millions of experiments is crucial and often done manually.

"If you test ten thousand or a million assays, then a 5% error is a very large number. Our invention significantly reduces the error in this single cell or single molecule level screening in droplet microfluidics, so that--for example--from an error of 5%, now you have an error of 0.01%," Han said.

"Using this method, you can run millions of assays, and still the false positive or false negative is very small. With this new technology, droplet microfluidics becomes an extremely powerful tool."

NOVAsort stems from a project Han began in 2019. The goal was to go out into the field and isolate and retrieve soil and water samples to quickly identify potentially harmful microorganisms in those samples. To achieve this, Han and his team developed a technology to test millions of individual bacteria samples.

"For that project, being fast and highly accurate was crucial because if you have a lot of error-prone results, you can incorrectly classify whether something is harmful or not," Han said. "That was really driving our motivation to develop this technology: to reduce error so that when you go out and test millions and billions of microbes, the error rate is very, very low."
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																																			Han's multi-year project resulted in NOVAsort, which can now be utilized broadly for civilian use. For example, this technology can be developed to help doctors make the best and most timely intervention strategy against diseases.

"Let's say someone is infected by a pathogenic microorganism," Han said. "Doctors try an antibiotic treatment, but the frontline of antibiotics don't work. They have to quickly find which drug might be the best antibiotic at what dose to use against difficult-to-treat infectious diseases."

Since Han's new technology allows high throughput screening--testing millions of samples in a short time--this also means it can improve the speed and accuracy in the discovery of potential drug candidates with more precise results, including the next generation of cancer, anti-microbial and anti-fungal drugs.

In addition, this technology can find applications in biomanufacturing, which involves using biological systems to produce valuable products, chemicals and molecules. NOVAsort could accelerate the process of harnessing biological organisms that can produce highly useful molecules.

"We may be able to develop better drugs, better materials and better chemicals, potentially at a lower cost and that are more environmentally friendly and sustainable," Han said.

With growing interest in computer-aided work such as artificial intelligence and machine learning, NOVAsort could also be used to generate a large amount of high-quality, near-zero error data for researchers.


																																						
    
     




																																			NOVAsort is a collaboration between Han's NanoBio Systems Lab and medical science expert Dr. Paul de Figueiredo, formerly of the Texas A&M Health Science Center and currently the NextGen Precision Health Endowed Professor at the University of Missouri. They have spent years working together on developing microfluidic technology and applying it to medical and biotechnology research, with further advancements to come.

All of these microfluidic chips are being fabricated at the AggieFab Nanofabrication Facility, the state-of-the-art cleanroom facility of Texas A&M University.

"My lab has been working on technological innovation, and the application of this technology is where we collaborate broadly with medical school and biotechnology professionals," Han said. "As for the future of this technology, the goal is to achieve 0% error."

"We are very proud of this work," Han added. "We will continue to improve this technology by building microfluidic chips that can perform very complex experiments and apply this technology in broader ranges of applications to more rapidly conduct research and development, all while keeping error as low as possible. Our focus is innovating the next generation of microfluidic technology."


																																																					
																				
																						More information:
												Han Zhang et al, NOVAsort for error-free droplet microfluidics, Nature Communications (2024). DOI: 10.1038/s41467-024-52932-z
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Creating nanoislands enhances platinum catalyst efficiency

										

    
        
            [image: Creating nanoislands for better platinum catalysts]
             
                Platinum is a useful as a catalyst for industrial chemistry. UC Davis researchers have developed a new technique to trap clusters of a few platinum atoms (white arrow on right) in nanometer-scale islands of cerium oxide (yellow circle) on a silica surface. The method could be used to produce more efficient and robust catalysts. Credit: Yizhen Chen, UC Davis
            
        

    


Noble metals such as platinum can make useful catalysts to accelerate chemical reactions, particularly hydrogenation (adding hydrogen atoms to a molecule). A research team led by Professor Bruce Gates at the UC Davis Department of Chemical Engineering is interested in making platinum catalysts that are highly efficient and stable during chemical reactions.



										    
																					The team's work is described in a paper published in Nature Chemical Engineering and in an accompanying research brief.

Previous work has shown that platinum arranged in clusters of a few atoms on a surface makes a better hydrogenation catalyst than either single platinum atoms, or larger nanoparticles of platinum. Unfortunately, such small clusters tend to clump easily into larger particles, losing efficiency.

Yizhen Chen, then a postdoctoral scholar in the Gates Catalysis Research Group, picked up on an idea by Jingyue Liu, now at Arizona State University, to "trap" platinum clusters on a tiny island of cerium oxide supported on a silica surface. Each island becomes its own chemical reactor.

Chen, Gates and colleagues were able to show that they could produce these clusters, that they showed good catalytic activity in hydrogenation of ethylene, and that they were stable under severe reaction conditions.

These confined metal clusters could provide a new route to produce stable catalysts for the chemical industry.


																														
																				
																						More information:
												Paper: Yizhen Chen et al, Stabilizing supported atom-precise low-nuclearity platinum cluster catalysts by nanoscale confinement, Nature Chemical Engineering (2025). DOI: 10.1038/s44286-024-00162-x

Research Brief: Nanoscale confinement strategy for the stabilization of few-atom platinum cluster catalysts, Nature Chemical Engineering (2025). DOI: 10.1038/s44286-025-00173-2
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        Atoms that measure magnetic fields could lead to new quantum sensors
        A team of physicists and engineers at the University of Colorado Boulder has discovered a new way to measure the orientation of magnetic fields using what may be the tiniest compasses around--atoms.

      

      
        Researchers explore new basis for integrated all-optical logic
        A research team from Skoltech and ITMO university has obtained tunable polariton emission at room temperature on CsPbBr3 perovskite crystals as a promising platform for integration into lateral microchips--a new concept for the integrated all-optical logic that Skoltech researchers are working on.

      

      
        Accidental discovery of identical oil lenses offers insights into emulsions on fluid surfaces
        A team of researchers from Universidad Carlos III de Madrid (UC3M) has developed an innovative technique that allows the production of regular oil lenses of uniform size on the surface of water in a simple and reproducible fashion. The technique will facilitate the study of the behavior of oily substances dispersed on water surfaces.
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                Artist's depiction of a new strategy for measuring the direction of magnetic fields by exposing a cell containing roughly a hundred billion rubidium atoms to a microwave signal. Credit: Steven Burrows/JILA
            
        

    


A team of physicists and engineers at the University of Colorado Boulder has discovered a new way to measure the orientation of magnetic fields using what may be the tiniest compasses around--atoms.



										      
																																	The group's findings could one day lead to a host of new quantum sensors, from devices that map out the activity of the human brain to others that could help airplanes navigate the globe. The new study, published in the journal Optica, stems from a collaboration between physicist Cindy Regal and quantum engineer Svenja Knappe.

It reveals the versatility of atoms trapped as vapors, said Regal, professor of physics and fellow at JILA, a joint research institute between CU Boulder and the National Institute of Standards and Technology (NIST).

"Atoms can tell you a lot," she said. "We're data mining them to glean simultaneously whether magnetic fields are changing by extremely small amounts and what direction those fields point."

These fields are all around us, even if you never see them. Earth's iron-rich core, for example, generates a powerful magnetic field that surrounds the planet. Your own brain also emits tiny pulses of magnetic energy every time a neuron fires.

But measuring what direction those fields are pointing, for precise atomic sensors in particular, can get tricky. In the current study, Regal and her colleagues set out to do just that--with the aid of a small chamber containing about a hundred billion rubidium atoms in vapor form. The researchers hit the chamber with a magnetic field, causing the atoms inside to experience shifts in energy. They then used a laser to precisely measure those shifts.

"You can think of each atom as a compass needle," said Dawson Hewatt, a graduate student in Regal's lab at JILA. "And we have a billion compass needles, which could make for really precise measurement devices."


																																						
    
     




																																			Magnetic world

The research emerges, in part, from Knappe's long-running goal to explore the magnetic environment surrounding us.

"What magnetic imaging allows us to do is measure sources that are buried in dense and optically opaque structures," said Knappe, research professor in the Paul M. Rady Department of Mechanical Engineering. "They're underwater. They're buried under concrete. They're inside your head, behind your skull."

In 2017, for example, Knappe co-founded the company FieldLine Inc. that manufactures atomic vapor magnetic sensors, also called optically pumped magnetometers (OPMs). The company builds integrated sensors the size of a sugar cube and fits them into helmets that can map out the activity of human brains.
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                Vector magnetometry using Rabi oscillation frequencies referenced to multiple microwave polarization ellipses (MPEs). Credit: Optica (2024). DOI: 10.1364/OPTICA.542502
            
        

    



These OPMs also have a major limitation: They only perform well enough to measure minute changes in magnetic fields in environments shielded from outside magnetic forces. A different set of OPMs can be used outside these rooms, but they are only adept at measuring how strong magnetic fields are. They can't, on their own, record what direction those fields are pointing. That's important information for understanding changes brains may undergo due to various neurological conditions.

To extract that kind of information, engineers typically calibrate their sensors using reference magnetic fields, which have a known direction, as guides of a sort. They compare data from sensors with and without the reference magnetic fields applied to gauge how those sensors are responding. In most cases, those references are small metal coils, which, Knappe said, can warp or degrade over time.

Regal and her team had a different idea: They would use a microwave antenna as a reference, which would allow them to rely on the behavior of atoms themselves to correct for any changes of the reference over time.

Study co-authors included Christopher Kiehl, a former graduate student at JILA; Tobias Thiele, a former postdoctoral researcher at JILA; and Thanmay Menon, a graduate student at JILA.
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																																			Atoms guide the way

Regal explained that atoms behave a bit like tiny magnets. If you zap one of the team's atoms with a microwave signal, its internal structure will wiggle--a sort of atomic dance that can tell physicists a lot.

"Ultimately, we can read out those wiggles, which tell us about the strength of the energy transitions the atoms are undergoing, which then tells us about the direction of the magnetic field," Regal said.

In the current study, the team was able to use that atomic dancing to pinpoint the orientation of a magnetic field to an accuracy of nearly one-hundredth of a degree. Some other kinds of sensors can also reach this level with careful calibration, but the researchers see atoms as having significant potential with further development.

Unlike mechanical devices with internal parts that can morph, "atoms are always the same," Regal said.

The team still has to improve the precision of its tiny compasses before bringing them out into the real world. But the researchers hope that, one day, airplane pilots could use atoms to fly around the globe, following local changes in Earth's magnetic field, much like migratory birds using their own biological magnetic sensors.

"It's now a question of: 'How far can we push these atomic systems?'" Knappe said.
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												Christopher Kiehl et al, Accurate vector optically pumped magnetometer with microwave-driven Rabi frequency measurements, Optica (2024). DOI: 10.1364/OPTICA.542502
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                Maksim Kolker and Ivan Krasionov, co-authors of the study (left side) and optical setups (right side). Credit: Skoltech
            
        

    


A research team from Skoltech and ITMO university has obtained tunable polariton emission at room temperature on CsPbBr3 perovskite crystals as a promising platform for integration into lateral microchips--a new concept for the integrated all-optical logic that Skoltech researchers are working on.



										      
																					The research results are presented in the Advanced Optical Materials journal.

Exciton-polaritons are hybridized states of light and matter, which are formed as a result of strong interaction of optical modes of microcavity--photons--with elementary excitations of a material--excitons.

The realization of polaritons in conventional semiconductor materials such as GaAs requires cryogenic temperatures due to the low binding energy of excitons in these materials.

Previous room temperature polaritonic research by the laboratory has been predominantly focused on specialized organic polymer materials with limited resources. In the present work, the inorganic halide perovskite CsPbBr3, characterized by high exciton binding energy, optical stability and excellent lattice homogeneity, was investigated as an alternative.

"The new work is a study of fundamental characteristics that open new horizons for applications: the possibility of obtaining tunable polariton emission at a wavelength of more than 23 nm in the green region of the optical spectrum at room temperature," commented Maxim Kolker, the lead author of the study, a research intern at the Photonics Center's Laboratory of Hybrid Photonics and a Ph.D. student at the Physics program at Skoltech.

"The emission spectrum was tunable by changing the effective length of the planar multi-l microcavity using a point squeeze device, without changing the crystal position relative to the pump beam. The possibility of wide spectral tunability of polariton emission confirms the versatility of CsPbBr3 as a platform for promising technological developments, including integration into optical logic."

In the era of rapid technological change, this breakthrough represents a significant step forward. The prospect of developing high-speed all-optical polaritonic logic devices is causing great excitement among scientists and the technology community. The study was led by Professor Pavlos Lagoudakis, the director of the Center for Photonic Science and Engineering at Skoltech.
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												Maksim D. Kolker et al, Room Temperature Broadband Polariton Lasing from a CsPbBr3 Perovskite Plate, Advanced Optical Materials (2024). DOI: 10.1002/adom.202402543
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                (a) Regimes of the interfacial dripping faucet. (b) Experimental time sequence of pinch-off for dodecane. (c) Time sequence of pinch-off for S200 mineral oil. Credit: DOI: 10.48550/arxiv.2401.00459
            
        

    


A team of researchers from Universidad Carlos III de Madrid (UC3M) has developed an innovative technique that allows the production of regular oil lenses of uniform size on the surface of water in a simple and reproducible fashion. The technique will facilitate the study of the behavior of oily substances dispersed on water surfaces.



										      
																																	This discovery is crucial for understanding the dispersion of some liquids floating on water and could have many applications in oil spill mitigation and the food and textile industries. The study is published in the journal Physical Review Letters.

The initial discovery, according to the researchers, was the result of an "accident" during the preparation of a routine experiment. "We were trying to coat a water surface with a thin layer of oil, but the result was unexpected: Instead of a uniform film, we obtained a series of identical and very small droplets, which aroused our curiosity," explains Javier Rodriguez, from UC3M's Department of Thermal and Fluids Engineering.

To produce the uniform and regular oil lenses, the researchers immersed a glass plate vertically in water. Upon contact with the glass, the surface of the water rose a few millimeters up the plate, creating a kind of liquid micro-toboggan, called a meniscus. Taking advantage of this formation, and using a syringe, they injected an oily substance onto the plate.

This oil, upon touching the water toboggan, was dragged by its own weight, fragmenting into monodisperse liquid lenses of regular shape, as if it were a trickle dripping from a tap. This whole process, explain the authors, was accurately recorded using high-speed cameras (capable of capturing up to 50,000 images per second) to see the details of the rapid fragmentation process of the oil droplets on the water.


																																						
    
     




																																			"The good thing is that this system, in addition to being inexpensive and reproducible (it can even be recreated in a rudimentary way at home), has many applications," explains another of the study's authors, Lorene Champougny, who also carried out this research in the UC3M Department of Thermal and Fluids Engineering and is currently working at the National Center for Scientific Research (CNRS) in Toulouse, France.

"In the environmental arena, for example, it could help us better understand how oil spills are fragmented and dispersed on the ocean surface. This, in turn, could be used to design more effective mitigation strategies," she adds.

However, its applications also have repercussions in other fields. As the researcher points out, "This discovery could also be used to investigate the treatment of water-repellent surfaces that are used to manufacture waterproof coatings for fabrics such as coats, hiking boots or motorcyclists' helmets.

"Likewise, in the food industry, it could be used to make lighter and healthier dietary dairy products, such as low-fat butters, by incorporating precise mixtures of water and air into their compositions."
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												Lorene Champougny et al, Interfacial Dripping Faucet: Generating Monodisperse Liquid Lenses, Physical Review Letters (2024). DOI: 10.1103/PhysRevLett.133.254001. On arXiv: DOI: 10.48550/arxiv.2401.00459
																						
																						

																					

                               											
																					
                              										                                        
										
										
											 
												Citation:
												Accidental discovery of identical oil lenses offers insights into emulsions on fluid surfaces (2025, January 30)
												retrieved 30 January 2025
												from https://phys.org/news/2025-01-accidental-discovery-identical-oil-lenses.html
											 

											 
											 This document is subject to copyright. Apart from any fair dealing for the purpose of private study or research, no
											 part may be reproduced without the written permission. The content is provided for information purposes only.
											 

										

                                        
									

								



This article was downloaded by calibre from https://phys.org/news/2025-01-accidental-discovery-identical-oil-lenses.html



	Previous
	Articles
	Sections
	Next





  
    Space and Earth
    
  




  
    
      
        
          	
            Physics
          
          	
            Sections
          
          	
            Chemistry
          
        

      

      Space and Earth

      The latest science news on astronomy, astrobiology,  and space exploration from Phys.org.


      
        
          	
            Physics
          
          	
            Sections
          
          	
            Chemistry
          
        

      

    

  

  
    Chemistry
    
  




  
    
      
        
          	
            Space and Earth
          
          	
            Sections
          
          	
            Biology
          
        

      

      Chemistry

      The latest news stories on chemistry, biochemistry, polymers, materials science from Phys.org


      
        
          	
            Space and Earth
          
          	
            Sections
          
          	
            Biology
          
        

      

    

  

  
    Biology
    
  




  
    
      