Architectural Design ofQuantum
Computers

A recent:study led by Princeton University:-researchers; in collaboration with University of
Maryland and/IBM explored therarchitectural-design of quantum,;computers ({B38].

In the paper:titled "Statistical Assertions for' Validating Patterns and:Finding Bugs in
Quantum /Programs’ Huang.and Margaret Martonosi; a professor @omputer

Scierteat Princeton, identify: three key difficulties in-debugging quantum programs;/and
evaluate their solutions:in;addressing thosdfitulties.[37]

Researchers at'the University of Chicago published a-novel technique:for.improving the
reliability' of quantum computers by accessitiggher energy levels than traditionally
considered, [36]

An international team of researchers has taken an;important step towards solving a
difficult variation of this problem, using a:statistical approach-developed at the
University of Freiburg/ [35]

Storing information iin @ quantum memory:system: is a difficult challenge, as thedata is
usually quickly/lost. /At TU ' Wien, ultrlong storage: times: have now-been/achievediusing
tiny diamonds. [34]

Electronics could\work faster if they could read and write 'datarat terahertz frequency,
rather than at afew gigahertz./[33]

A team of researchers led by.the Department of Energy's Oak-Ridge National laboratory
has demonstrated: a new: method for splitting; light beams:into their frequency /modes.
[32]

Quantum.communication, which:ensures absolute data security, is.one-of the most
advanced banches of the "second quantum revolutiorfi31]

Researchers at the University of Bristol's Quantum Engineering Technology Labs have
demonstrated a new;type of silican: chip.that .can help building/and testing-guantum
computers-and could find their way.into.your. maobile: phone:to secure informat[80]

Theoretical physicists propose to use negative interference to control heat flow in
guantum deviceg29]
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Particle physicists:are studying waye harness the power of the quantum realm to
further their research. [28]

A collaboration betweenthe lab/of Judy Cha; the Carol and lxsulglelamed'Assistant
Professor of Mechanical Engineering ‘& Materials Science, ‘and 1BM's Watson /Research
Center.could help make apotentially revolutionary. technology more/viable for
manufacturing.[27]

A fundamental barrier:to:scaling quantum.computing machines'is:'qubitinterference." In
new research published iBcience! Advances; engineers/and physicists fRigetti
Computingdescribe abreakthrough/that can.expand the size of practical quantum
processors byreducing interferende6)

A research team from the Department of Energy's Lawrence Berkeley National
Laboratory (Berkeley Lab) has found the first evident@at a shaking 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 excgitopic of physics research in recent years
and were the subject of the 2016 Nobel Prize in phygi3]

A new technique developed by MIT researchers reveals the inner details of photonic
crystals, synthetic materials whose exotic optical properties are the subject of
widespread research. [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 snapshat 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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Leiden physicists have manipulated light with large artificial atoms-salled quantum
dots. Before, this has only been accomplisheith actual atoms. It is an important step
toward light-based quantum technology. [18]
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