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1: Pentagon sees quantum computing as key weapon for war in space - www.enganchecubano.com
Quantum computing holds the promise of solving problems thatwould be intractable with conventional computers by
implementingprinciples from quantum physics in the development of computerhardware, software and communications
equipment.

This year has a lot in store for the technology, and more groups working on it will begin seeing a quantum
advantage as the technology is applied to optimization, machine learning, software and cybersecurity, to name
just a few, according to Bo Ewald, president of D-Wave International, at the D-Wave Systems Quantum
Computing Seminar Quantum computing may elicit thoughts of global cyberwars and new crypto paradigms,
but the technology also has application to complex problems in everyday life. Speakers at the event discussed
some of the unique ways they are bringing quantum tech into the enterprise: Volkswagen and traffic
optimization More companies will see a quantum advantage in , according to Bo Ewald, president of D-Wave
International. Alex Hickey for CIO Dive One year ago Volkswagen and D-Wave announced a collaboration to
find an everyday problem quantum computing could solve, settling on traffic optimization, according to
Ewald. After working together for three months to figure out how to map the data to quantum machinery, the
team was able to generate solutions in seconds. When attempted on a regular Volkswagen server, it took more
than half an hour to get a good solution, according to Ewald. Volkswagen has continued its quantum
investments since the project and announced a partnership with Google in November for more traffic
optimization as well as exploring new material structures and enhancing machine learning processes. Election
modeling Max Henderson fit the conversation to the location just a few blocks away from the White House
with his work on quantum machine learning for modeling the presidential election. Henderson, a senior data
scientist at QxBranch, an engineering and analytics company specializing in quantum computing applications,
took a key problem in election forecasting â€” modeling problems that failed to account for correlations
between states â€” and applied quantum computing trained models to simulate election results. Henderson and
his colleagues used historical election results, state result probabilities based off of polling and publicly
available data from statistical analysis site FiveThiryEight and mapped the election to a Boltzman machine
â€” a type of neural network. Max Henderson used quantum machine learning applications to try to solve
modeling problems in the presidential election. Alex Hickey for CIO DIve They then mapped the Boltzman
machine to a quantum computer and trained it, making a calculation for every possible model configuration.
Each iteration of the training model produced 25, solutions, and the results followed trends of FiveThirtyEight
forecasts, which demonstrated greater uncertainty and less certainty of a Clinton win, and pinpointed most of
the "tipping-point" states, according to Henderson. While Henderson and his team faced hardware limitations
that required them to leave Maryland and D. The company tested the advanced technology for ad placements
on mobile platforms and found that quantum annealing tended to produce better solutions than the greedy
algorithms previously used, according to Ewald. Recruit is also using its quantum projects to improve
recommendation systems with machine learning methods. Quantum annealing systems entered the market in ,
and D-Wave has since expanded the number of qubits on annealers from more than to 2, The companies used
vehicle location from about , commercial vehicles in Thailand, and used cloud-based quantum systems to
analyze the information and improve efficiency, including working on traffic decongestion and emergency
vehicle route optimization. Denso presented the companies work at the Consumer Electronics Show ,
highlighting that traditional systems could only manage individual optimization but quantum technology
allowed the companies to immediately carry out calculations on a larger system of data and calculate optimal
routes for more vehicles in real time. While such applications are still nascent, according to Ewald, the
groundwork for quantum technology application to real-world problems is being laid. Follow Alex Hickey on
Twitter.
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2: Quantum computing | Institute for Quantum Computing | University of Waterloo
A quantum computer, if built, will be to an ordinary computer as a hydrogen bomb is to gunpowder, at least for some
types of computations. Today no quantum computer exists, beyond laboratory prototypes capable of solving only tiny
problems, and many practical problems remain to be solved. Yet the.

Watch video on YouTube Quantum computing is essentially harnessing and exploiting the amazing laws of
quantum mechanics to process information. A quantum computer, on the other hand, uses quantum bits, or
qubits. Well a qubit is a quantum system that encodes the zero and the one into two distinguishable quantum
states. But, because qubits behave quantumly, we can capitalize on the phenomena of "superposition" and
"entanglement. Entanglement is an extremely strong correlation that exists between quantum particles â€” so
strong, in fact, that two or more quantum particles can be inextricably linked in perfect unison, even if
separated by great distances. The particles remain perfectly correlated even if separated by great distances.
Thanks to superposition and entanglement, a quantum computer can process a vast number of calculations
simultaneously. Think of it this way: Factoring large numbers, for starters. Multiplying two large numbers is
easy for any computer. But calculating the factors of a very large say, digit number, on the other hand, is
considered impossible for any classical computer. In fact, the difficulty of factoring big numbers is the basis
for much of our present day cryptography. The website you want to purchase from gives you a large "public"
key which anyone can access to encode your credit card information. This key actually is the product of two
very large prime numbers, known only to the seller. Since factoring is very hard, no eavesdropper will be able
to access your credit card number and your bank account is safe. Waitâ€¦ so a quantum computer will be able
to hack into my private data? The main difficulty with the one-time pad is the actual distribution of the secret
key. In the past, governments sent people to exchange books full of random data to be used as keys. That, of
course, is impractical and imperfect. This is where quantum mechanics comes in very handy once again: How
can quantum mechanics create these ultra-secret keys? Quantum key distribution relies on another interesting
property of quantum mechanics: Photons have a unique measurable property called polarization which should
sound familiar to any connoisseur of sunglasses. But here is where entanglement becomes interesting:
Therefore, if Alice gets a string like , Bob also gets a Unless, that is, an eavesdropper has been attempting to
spy on the signal. So harnessing the quantum world can break and make codes. For example, quantum
computers will be able to efficiently simulate quantum systems, which is what famous physicist Richard
Feynman proposed in , effectively kick-starting the field. Simulation of quantum systems has been said to be a
"holy grail" of quantum computing: This could help us design new drugs and new materials, such as
superconductors that work at room temperature. Another of the many tasks for which the quantum computer is
inherently faster than a classical computer is at searching through a space of potential solutions for the best
solution. Similarly, the future uses of quantum computers are bound only by imagination. Where can I get a
quantum computer? While quantum computers have been theoretically demonstrated to have incredible
potential, and scientists are working at IQC and around the world to realize that potential, there is much work
to be done before quantum computers hit the market. What is required to build a quantum computer? These
qubits could be made of photons, atoms, electrons, molecules or perhaps something else. Scientists at IQC are
researching a large array of them as potential bases for quantum computers. Decoherence is the Achilles heel
of quantum computing, but it is not insurmountable. The field of quantum error correction examines how to
stave off decoherence and combat other errors. Every day, researchers at IQC and around the world are
discovering new ways to make qubits cooperate. So when will there be a real quantum computer? It depends
on your definition. There are quantum computers already, but not of sufficient power to replace classical
computers. A team of researchers from IQC and MIT hold the current world record for the most number of
qubits used in an experiment While practical quantum technologies are already emerging â€” including highly
effective sensors, actuators and other devices â€” a true quantum computer that outperforms a classical
computer is still years away. Theorists are continually figuring out better ways to overcome decoherence,
while experimentalists are gaining more and more control over the quantum world through various
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technologies and instruments. The pioneering work being done today is paving the way for the coming
quantum era. So quantum technology is still years away? No, quantum technologies are already in use! QKD
is already commercially available, and will greatly benefit from new research scientists at IQC are currently
pursuing quantum encryption through free space via satellite. Although a fully functioning quantum computer
is a longer-term goal, many fundamental and practical discoveries have been made in the name of quantum
computing. Quantum sensors and actuators will allow scientists to navigate the nano-scale world with
remarkable precision and sensitivity. Such tools will be invaluable to the development of true quantum
information processors. The quantum revolution is already under way, and the possibilities that lie ahead are
limitless.
3: 4 early, real-world quantum computing applications | CIO Dive
List of companies involved in quantum computing or communication From Wikipedia, the free encyclopedia (Redirected
from List of Companies involved in Quantum Computing or Communication).

4: Centre updates | Centre for Quantum Computation and Communication Technology
Quantum computing utilizes the increased computing power inherited from quantum mechanics to support classical
problems, like database searching, optimization problems, and code breaking. This section is intended to present
several examples of the possible synergy between classical and quantum operations.

5: Quantum information science - Wikipedia
Quantum computers that are capable of solving complex problems, like drug design or machine learning, will require
millions of quantum bits - or qubits - connected in an integrated way and designed to correct errors that inevitably occur
in fragile quantum systems.

6: Quantum Computing and the New Space Race
Quantum Computing and Communications has 6 ratings and 2 reviews. Shreyas said: So it does a reasonable job
explaining some of the easier concepts. But.

7: Quantum Computing and Communications by Michael Brooks
Quantum entanglement allows two different quantum computing machines to provide the same output for entangled
qubits, which can speed processing while dramatically enhancing the security of the communications between the
systems.

8: List of companies involved in quantum computing or communication - Wikipedia
In short, quantum computing still resembles conventional computing circa the late s and early s. We have laboratory
devices and some commercial products and services, but mostly from one company.
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