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In ninteen sixties the top topic was the group theory and the classifi-

cation of elementary particles. Bunji Sakita, the inventor of the SU(6)

theory, visited us at the University of Tokyo, and excited our interest in

this theory.

The SU(6) theory combines particles with spin 0 and 1, or spin 1/2 and

3/2 in one representation. I noticed a beautiful parallelism between bose

particles and fermi particles and wondered if they could be combined in

one representation. Ignoring statistics, this is easy to do. All existing

elementary particles can be expressed by the adjoint representation of

the SU(9) group. Hirotaka Sugawara and I wrote a short note entitled

”SU(9) Symmetry” published in 1965[1].

Of course, I was not satisfied with this scheme since this only works

for one particle states, i. e., in the case of Boltzmann statistics. I looked

for a real mathematical scheme and soon found that a hamiltonian of the

form

H = m(
X

b†b +
X

f †f),

where b stands for boson annihilater and f fermion annihilater, has usual

conserved quantities consisting of b†b and f †f . In addition H also com-

mutes with spinor quantities of the form b†f and f †b. The set of all

conserved quantities of these forms closes on commutaters and anticom-

mutators. Thus I arrived at a new algebraic scheme with commutators

and anticommutators. This paper was published in Progress of Theoret-

ical Physics[2].

Since its publication I received some suggestions that by introducing

anticommuting quantities the algebra can be reduced to an ordinary Lie

algebra. In such a scheme, one can construct only one particle state and

no more. This is the case of Boltzmann statistics and I paid no attention

to them.

In 1968 I was at the University of Chicago, generalized the algebra to

include the SU(6 ) and introduced an algebra which I called V(6,21). Here

2



V meant beyond Unitary. This would now be called SU(6/21). I sent it

to Physical Review[3]. The referee commented that this paper was very

original and should be published in one form or another even though the

result was not terribly interesting, and added that I should start from a

simpler example. Actually this was already done in my previous paper,

so I stuck to the complicated model.

While writing this paper I did not know how to call the algebra of

this type. One day I called a professor of mathematics, Ichiro Satake,

explained my algebra and asked him if such commutater-anticommutater

algebra exists in the mathematical community. He replied that an algebra

with anticommutators only was often called as Jordan algebra but he had

never seen such a mixture. He was not interested in this algebra.

About the same time I also explained this to Murray Gell-Mann who

remarked: what is the all types of such algebra? The compact Lie groups

are limited to a few cases, the orthogonal groups, unitary groups, symplec-

tic groups and some exceptional ones. Similarly, all types of the mixture

algebra could be listed up. I regarded this an interesting mathematical

problem

However, I wanted to try a more physical project, i.e., to formulate the

scheme in a relativisticaly invariant way. I tried first to write down an ex-

ample of a relativistically invariant lagrangean that accepts boson-fermion

symmetry. This was not easy, and before reaching the goal, I lost interest

in this project. I thought that such relativistic boson-fermion symmetry

(now called supersymmetry) could be formulated mathematically but it

would not be the fundamental symmetry of physics. If it were, the fun-

damental particles must consist of fermions and bosons. This contradicts

the principle that the fundamental objects must be very few.
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