
Big Problem of Small Data 

 

Big Data is all the rage today, but Small Data matters too! Drawing reliable conclusions 

from small datasets, like those from clinical trials for rare diseases or in studies of 

endangered species, remains one of the trickiest obstacles in statistics. [46] 

A new computational approach that allows the identification of molecular alterations 

associated with prognosis and resistance to therapy of different types of cancer was 

developed by the research group led by Nuno Barbosa Morais at Instituto de Medicina 

Molecular João Lobo Antunes (iMM; Portugal). [45] 

A discovery by scientists at UC Riverside may open up new ways to control steroid 

hormone-mediated processes, including growth and development in insects, and sexual 

maturation, immunity, and cancer progression in humans. [44] 

New 3-D maps of water distribution during cellular membrane fusion are accelerating 

scientific understanding of cell development, which could lead to new treatments for 

diseases associated with cell fusion. [43] 

Thanks to the invention of a technique called super-resolution fluorescence microscopy, it 

has recently become possible to view even the smaller parts of a living cell. [42] 

A new instrument lets researchers use multiple laser beams and a microscope to trap and 

move cells and then analyze them in real-time with a sensitive analysis technique known 

as Raman spectroscopy. [41] 

All systems are go for launch in November of NASA's Global Ecosystem Dynamics 

Investigation (GEDI) mission, which will use high-resolution laser ranging to study 

Earth's forests and topography from the International Space Station (ISS). [40] 

Scientists from the Max Born Institute for Nonlinear Optics and Short Pulse Spectroscopy 

(MBI) in Berlin combined state-of-the-art experiments and numerical simulations to test 

a fundamental assumption underlying strong-field physics. [39] 

Femtosecond lasers are capable of processing any solid material with high quality and 

high precision using their ultrafast and ultra-intense characteristics. [38] 

To create the flying microlaser, the researchers launched laser light into a water-filled 

hollow core fiber to optically trap the microparticle. Like the materials used to make 

traditional lasers, the microparticle incorporates a gain medium. [37] 



Lasers that emit ultrashort pulses of light are critical components of technologies, 

including communications and industrial processing, and have been central to 

fundamental Nobel Prize-winning research in physics. [36] 

A newly developed laser technology has enabled physicists in the Laboratory for 

Attosecond Physics (jointly run by LMU Munich and the Max Planck Institute of Quantum 

Optics) to generate attosecond bursts of high-energy photons of unprecedented intensity. 

[35] 

The unique platform, which is referred as a 4-D microscope, combines the sensitivity and 

high time-resolution of phase imaging with the specificity and high spatial resolution of 

fluorescence microscopy. [34]  

The experiment relied on a soliton frequency comb generated in a chip-based optical 

microresonator made from silicon nitride. [33]  

This scientific achievement toward more precise control and monitoring of light is highly 

interesting for miniaturizing optical devices for sensing and signal processing. [32] 

It may seem like such optical behavior would require bending the rules of physics, but in 

fact, scientists at MIT, Harvard University, and elsewhere have now demonstrated that 

photons can indeed be made to interact - an accomplishment that could open a path 

toward using photons in quantum computing, if not in light sabers. [31] 

Optical highways for light are at the heart of modern communications. But when it comes 

to guiding individual blips of light called photons, reliable transit is far less common. [30]  

Theoretical physicists propose to use negative interference to control heat flow in 

quantum devices. [29] 

Particle physicists are studying ways to harness the power of the quantum realm to 

further their research. [28]  

A collaboration between the lab of Judy Cha, the Carol and Douglas Melamed Assistant 

Professor of Mechanical Engineering & Materials Science, and IBM's Watson Research 

Center could help make a potentially revolutionary technology more viable for 

manufacturing. [27] 

A fundamental barrier to scaling quantum computing machines is "qubit interference." In 

new research published in Science Advances, engineers and physicists from Rigetti 

Computing describe a breakthrough that can expand the size of practical quantum 

processors by reducing interference. [26] 


