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The set of theories that describe subatomic particles such as electrons* and photons* in
the microworld falls into the field of quantum mechanics*, an area quite different from the
world of classical physics, from which Newton’s law of motion was derived.

The theory of quantum mechanics, which debuted about a century ago, was until
recently more of an academic field. Now it’s become a main theme in the development of
innovative technologies.

One of the areas in which the theory of quantum mechanics is having the biggest
impact is the development of quantum computers®.

(DConventional computers perform calculations by processing binary data comprised
of the units 0 and 1.

Quantum computers, however, utilize phenomena particular to quantum mechanics —
superposition and entanglement — to increase the (A ) of possible states. Quantum

computers can realize calculation speeds (1) [ than / super computers / are / that

/ overwhelmingly / of / those / faster / existing] by utilizing a greater

number of states.

Major information technology companies around the worldare (B ) competing
to develop the technology, including the U.S.-based global IT companies.

A Canadian start-up company has sold commercially available quantum computers for
several years.

Using the company’s products, Denso Corp., a major Japanese auto parts manufacturer,
has begun application research that can contribute to self-driving cars. Also, the Recruit
group has made attempts to utilize quantum computers for optimizing advertisement
distribution.

In Japan, a research and development project conducted by a telecommunications
enterprise and others under a technology promotion program of the Cabinet Office has been
attracting ( C ) .

While other types of quantum computers utilize electric or magnetic phenomena,
(2)this project has adopted an original technique using pulses of light circulating in fiber-
optic cables.

The team’s first quantum computer was connected to the internet in November last
year. This spring, universities and companies are beginning full-fledged studies into how to

utilize the computer.



“As the first step, we want to achieve results in the field of drug discovery,” said a doctor
of engineering, who heads the development project.

The synthesis of pharmaceutical products® involves the examination of candidate
chemical compounds until ones (D ) high medicinal effects are found. The process
is work- and time-intensive.

(3)If the checks are made through calculations by ultra-fast quantum computers,

promising candidate compounds can be narrowed down in less time, and the efficiency of

drug development can be improved. The technology would make it easier to develop new

medicines and thus could significantly influence the medical field.

It is assumed that quantum computers will also work well in complicated calculations
for prime factor decomposition*.

In telecommunications, encryption® utilizing prime numbers is used to block
interceptions.

If prime factor decomposition can be calculated easily with quantum computers,
encrypted codes could be easily @cracked. However, quantum mechanics could also be
utilized to counter the threat. By applying principles of quantum mechanics theory,
telecommunications could be made almost (3impervious to code cracking.

In autumn last year, China succeeded in holding a video conference via satellites using
quantum encryption methods -- the first time this had been achieved anywhere in the world.

The United States has been on alert since learning of the technological leap. China’s
technological success impacts the position of the United States in terms of cyber capabilities.

Applied research in the field of quantum mechanics, from technological innovations to
national security, @bears many aspects of a major battlefield.

In terms of the number of researchers and amount of research investments, Japan’s
position is said to be inferior to those of the United States and European countries.

We must consider how best to support research and development in this field.
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(7) aproject with a quantum computers utilizing electro-magnetic phenomena
(4) aproject which employs quantum computers for distributions of advertisement

() aresearch carried out mainly by a telecommunications company

() the Cabinet Office
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(7) Research conducted within the Cabinet Office’s technology promotion program is
unique in such a way that it uses quantum computers as opposed to conventional ones.

(4 ) Interms of the number of researchers as well as the investment made in research and
development in quantum mechanics, Japan is behind to America or Europe.

(7) Quantum mechanics differs from Newtonian mechanics in such a way that it primarily
deals with the motions of quite large objects such as planets and galaxies.

() United States maintains a keen awareness of China as it succeeded, the first in the world,

in a satellite conference employing quantum encryption methods.



