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“Why Do Chemists Need Supercomputers? —With the Present Stage of K Computer”

If I ask twelfth grade students in the science course how different physics and chemistry

are, many of them will answer “Concrete laws of nature are always applied to anything



in physics. In chemistry, there are many exceptions to the laws, then memory work is
required.” This is correct in some sense, because chemical experiments, which will make
you think of mixing chemicals in a flask, are complicated systems where the reaction is
often affected drastically by the ratio of chemicals, temperature, pressure, size of flask,
speed of mixing, a small amount of additives, and many other factors. Thus, chemistry
has been developed by trial and error after another of many researchers since the era of
alchemy, as contrasted with physics guided by theoretical studies. The appearance of
high-performance supercomputers, however, is enabling to simulate reactions of
complicated real systems mentioned above. It is no doubt that the deductive chemistry
by supercomputers brings breakthrough innovation in developing materials and drugs,
if 1t is realized. In this presentation, I will explain the present stage of K Computer,
Japan's government-funded supercomputer that was recognized as the best performance

computer in the world last year, and show what chemists want to do with K Computer.
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"Functional property of human brain network associated with cognitive function™

The human brain has a variety of cognitive functions. I have previously investigated the
neural mechanisms of attention using noninvasive neuroimaging techniques. Imagine
that you take part in a buffet party (or cocktail party). There are a number of people
having conversations in groups. Most auditory signals received by your ears are actually
unnecessary for the conversation, that is, noise. You ignore the unnecessary auditory
signals coming from the surroundings while actively attending to words, gestures, and
directions of the eyes of the conversational partners to obtain necessary information
selectively. This is the function of attention. If the attention system of the brain is
damaged by disease or trauma, the impact on the individual and society is significant,
and, thus, understanding the neural mechanisms of attention is one of the central goals
in cognitive neuroscience. Recent advances in neuroimaging techniques have revealed
the functional localization and timing of neural activations associated with a variety of
cognitive functions. I will talk about studies of attention using completely noninvasive

techniques to investigate neuronal activity in the living human brain.



