QuantumModel of Ferrofluid Motion

Ferrofluids, with their mesmeric/display,/ of shayshifting spikes; are afavorite .exhibit in
science shows. These egaching examges of magnetic fields.in.action.could-become
even/more/dramatic through computational work that.captures theirimotiof37]

Case Western Reserve Usrisity researchers are working to'change that. They have
pioneered anew approach called:Magnetic-Resonance Fingerprinting, which;uses more
sensitive:scanning techniques that.they expect could detectrwhether treatments are
working after just one dose of &mo.[36]

The standard approach:to building a:quantum computer with:-majoranas/as/building
blocks is to-convert/them into:qubits.-However, a preing application of quantum
computing?-quantum chemistry--would require these; qubits tobe converted again«into
so-called fermions, [35]

Scientists’have/shown how:an optical chip can simulate the motion of atoms within
molecules at the, quantum-level; which could leadoetter ways: of creating chemicals for
useas pharmaceutical§34]

Chinese scientists Xianmin:Jin:and his colleagues from Shanghai Jiao Toreydikyi
have successfully fabricated the/largestaled quantum chip and-demonstrated thefirst
two-dimensional quantum walks of single’ photons in real spatial:space, Which may
provide @ powerful platform:to-boost analog: quantum computing for quantum
supremacy.[33]

To address thisitechnology gap; aiteam-of engineers from'the National-University of
Singapore/ (NUS) has-developed aninnovative micrpchiamed BATLESS, that:.can
continue to.operate-even when the: battery runs:out-of-energy. [32]

Stanford researchers have developed a/wabased battery that could provide acheap
way to store.wind or:solar energy-generated when-the: suniis shining.and wind is'blowing
so it can be fed back intothe electric grid:and be/redistributed when.demand:is figj.

Researchers at AMOLF and-the/University of Texas hawamvented this problem:with
a vibrating glass ring that interacts.with' light. They thus created a microscale circulator
that directionally routes light.oncan optical chip without using:magnet0]

Researchers have discovered three: distinct variants of magnetic.domain walls-in the
helimagnet/iron.germanium (FeGe). [29]



Magnetic materials: that form'helical structures-coiled shapes.comparable to-a spiral
staircase or:the/double helix strands of a/DNA /molecutiecasionally-exhibit exotic
behavior that could improve information processing in:hardides.and other/digital
devices/ [28]

In a new:study; researchers have:designed "invisible’ magnetic. senssgasors that.are
magnetically invisible:so/that they.can still detect but donot distort the surrounding
magnetic fields/ [27]

At Carnegie Mellon University, Materials Scierarel Engineering Professor Mike
McHenry and his research group are developing metal amorphous
nanocompositematerials (MANC), or magnetic materials whose nanocrystals have been
grown out of an amorphous matrix to creata two phase magnetic material that exploits
both the attractive magnetic inductions of the nanocrystals and the large electrical
resistance of a metallic glass. [26]

The search and manipulation of novel properties emerging from the quantum nature of
matter could leadto nextgeneration electronics and quantum computers. [25]

A research team from the Department of Energy's Lawrence Berkeley National
Laboratory (Berkeley Lab) has found the first evidence tlgashaking motion in the
structure of an atomically thin (2D) material possesses a naturally occurring circular
rotation. [24]

Topological effects, such as those found in crystals whose surfaces conduct electricity
while their bulk does not, have been an excitingto of physics research in recent years
and were the subject of the 2016 Nobel Prize in phygie3]

A new technique developed by MIT researchers reveals the inner details of photonic
crystals, synthetic materials whose exotic optical properties are the subject of
widespreadresearch. [22]

In experiments at SLAC, intense laser light (red) shining through a magnesium oxide
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LCLS works like an extraordinary strobe light: Its ultrabrightpays take snapshots of

materials with atomic resolution and capture motions as fast as a few femtoseconds, or

millionths of a billionth of a second. For comparison, one femtosecond is to a second

what seven minutes is to the age of the universe. [20]
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