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For people used to "alphabetic" languages, it may seem impossible
to learn the nearly 2000 Chinese characters (kanji) needed to read
Japanese. At first sight kanji seem to be complicated ideograms
that need many years of rote memorization to learn. As scientists, it
is our job to seek patterns in seemingly unrelated data. If you search,
you will find that the kanji are not simply 2000 unrelated symbols,
but in fact carry meny very deep meanings that distill the wisdom,
history, and way of thinking of both Japan and China over the past
several thousand years. The kanji carry far more information than
you might realize.

Let's start with a word that must familiar to all scientists:
"momentum."” What does it really mean. Of course you know the
mathematical formula, but can you explain the meaning to an
elementary school student? The letters "m-o-m-e-n-t-u-m" tell you
nothing. They are mere symbols that you memorized in childhood.
Now let's look at the Japanese word: 1B (undohryo). It consists
of three characters.The characters 3% (un) and B (dou) mean "to

n =

move," so 7£&) (un-doh) means "movement." = (ryo) means
quantity, so JEEJ & (undohryo) means quantity of motion. That is
exactly what momentum is!

A Japanese 4-th grade child understands the basic meaning of BT
& even if he/she has never studied physics. On the other hand,
many university students in the U.S. (especially in the humanities)
eould not be able to define momentum in this basic way.

1E B = looks like a very difficult word. Isn't easier just to write
"momentum" in letters even if they don't have a meaning? Let's
look deeper. &= means much more than "momentum."

J& consists of several parts: #E=H (kuruma) + 1_+ 7. B (kuruma)
means "car" or "cart." Use your imagination: Doesn't it look like a
top view of a cart, where the top and bottom horizontal lines are the
wheel axels? Now E + ~~=%(gun), where “~is a "roof," so &
represents covered or shielded carts. That's an army, and 2 means
“army." Finally 3_ is called a "radical” (£8 E'=bushyu, in Japanese)
and plays the role of an English prefix. In any kanji where it occurs,
it (3_) denotes "movement." You have now learned the meaning of
& (un), but in the process you learned thre kanji: HE, & and iE.
What about B ? ) = E (omo-i) + JJ (chikara). E alone means
"heavy." Again use your imagination, and you will see "many objects
piled on top of each other, so that they become heavy." 7] represents
a "bent arm" which means force. When a force is applied to a heavy
object it moves (obviously this is the physics of Aristotle!). So g
also means "to move" in a transitive sense. Again, in the process of
learning one kanji we have learned three. But there is are some free
bonuses! Combining E and JJ as two separate kanji to make a
word, we get B (juryoku), which literally means "the force which
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makes things heavy" which
is "gravity." JJ is also a
radical, and always denotes
kind of
"intensification" what it

som¢e

occurs in a kanji. Finally &)
< (hataraku) = 1 + B}, where 1 is a radical that is a simplified form
of A (hito=person). So ] means a "moving person" - that is work.
In the old days when people moved they were working. They had
no time for fitness clubs!
I could go on and give many more examples. The point I'd like to
make is that the kanji symbols contain far more information than
one might realize at first sight. Kanji may seem complicated, but,
as we have seen, they consist of several discrete parts (corresponding
to the syllables of English words). These "syllables” or radicals in
turn consist of some basic sharps called "strokes" (in Japanese =
kaku). Just as there are many English words, but only 26 letters,
and some prefixes and suffixes, there are many kanji, but only about
100 radicals, and only about 10 different strokes. So to learn kanji,
first learn the strokes, and then as you study, learn the meaning of
the radicals. There are some books written in English that explain
these things. If you know some Japanese you can look at a EF1EE
= kanwa-jiten (a special dictionary that gives the history and
meaning of kanji).
Finally I'd like to leave you which a research topic: When I read
scientific Japanese, I sometimes feel that I can grasp the meaning
of a row of kanji faster than that of an English word or sentence.
For example, /5 & i B4 = high frequency electromagnetic
waves. First of all, notice that the English takes about three times
as much space, so in order to read it, one must process several words
sequentially, while one can "see" the Japanese meaning at a glance.
So here are the questions: Does the brain process kanji differently
from English? In view of the above discussion "what is the
information density" of a typical kanji per bit of "visual information"
needed to write it? If you have some ideas or can help please contact
me.

James B. Cole, Visiting Professor, Tsukuba University
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