Femtosecond Junctions

When beams of ultrashort laser;pulses:running.inthe:same direction intersect with each
other at a noticeable ;angle;various interactions occur between the: pulgds.

In a recent publication inScience; researchers atithe University of/Paderborn and the
Fritz Haber Institute Berlin.demonstrated theiability to observe-electrons:movements
during a chemical reaction. [50]

The special feature of the Kiel systemris-its-extremely: high temporal resolution of 13
femtoseconds./[49]

Physical:systems with: discrete energy devels are;ubiquitous in nature/and form
fundamental building/bloclk of quantum technology./[48]

In a similar vein, scientistsare working to create twisting helical electromagnetic waves
whose: curvature allows moreaccurate imaging of the:magnetic properties:of different
materials at the atomic/level and.could possibly:lead to the elepment of future
devices[47]

In a recent:study, materials scientists.Guojin: Liang and his coworkers at the: Department
of Materials ‘Sciencerand Engering, City University of Hong Kong; have deyveloped a
selfhealing, electroluminescent (EL)-device that.can repair'orheal itself after damage.
[46]

A team of researchers based at The University/of:.Manchester have/ found a low cost
method forproducing graphene print electronics;which significantly speeds up-and
reduces the cost/of conductive graphene inks)

Graphenebased computer components that candea ' Ed/- 1 OAOANEAOOU, OAT O1 A Al
normal Macintosh or'PC; but-perhaps in/very advanced computers with high-processing
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nanodevices, he .adds.[44]

Printed electronics use’standarprinting techniques'to-manufacture electronic-devices
on different substrates like glass, plastic films,.and paper./[43]

A tiny laser.comprising:an array of nanoscale semiconductor cylinders (see image) has
been made by an/al\*STAR team./[42]



A newiinstrument lets researchers usailiple laser beams;and a:microscope to:trapand
move cells;and then analyze them inretthe with a sensitive;analysis-technigue known
as 'Raman spectroscopy: [41]

All systems are go forlaunch in.November of NASA's Global Ecosystem  Dynamics
Investigation (GEDI):migen, which will use higkresolution laser ranging to study
Earth's forests and topography from:the: International Space: Station-(13$4)]

Scientigs from the Max Born/Institute for’Nonlinear Optics:and Short' Pulse Spectroscopy
(MBI) in Berlin combined statef-the-art experiments.and:numerical simulations to test
a fundamental.assumption underlying stronfield physics[39]

Femtosecond lasers are capable of processing any solid material with high quality and
high precision using their ultrafast and ultrantense characteristics. [38]

To create thelying microlaser, the researchers launched laser light into a waféled
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 pulsesfdight are critical components of technologies,
including communications and industrial processing, and have been central to
fundamental Nobel Prizevinning 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 highergy photons of unprecedented intensity.
[35]

The unique platform, which is referred as all 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 solitoinequency comb generated in a chipased 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 process|B3]

It may seem like such optical behavior would require bending the rules of physics, but in
fact, scientists at MIT, Harvard University, and @ghere have now demonstrated that
photons can indeed be made to interacan accomplishment that could open a path
toward using photons in quantum computing, if not in light sabef31]



