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is necessary to pursue these points.
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The possibility of getting any mass spectrum one desires in the framework of finitely-
generated infinite-dimensional associative algebras and unitary groups is discussed. In-
evitable consequences for the mass problem are then suggested.

Recently, some authors have tried once more
to resolve some difficulties of interpretation
concerning the fundamental problem of hadron
mass splittings. ' The authors of this note feel,
however, that such an interpretation should
not be achieved at any price and no matter how.
The aim of this short Letter is to point out
that once a suitable algebraic structure is sup-
posed (the only goal and "raison d' etre" of
which is the justification of the observed mass
splittings), any mass formula can be obtained.
The connection of this with some no-go theo-
rems is then discussed.

(1) Let H be a separable Hilbert space, and
U the group of all unitary operators acting
on H (U is an infinite-dimensional Lie group
of the Banach type). Denote by + the univer-
sal covering of the connected Poincare group;
if V is any continuous unitary representation
of + on H, we have evidently V(5') C U. For
simplicity, we shall restrict ourselves to the

1+
baryon octet 2 (though the suggested construc-
tion is easily generalizable to all hadrons and
all internal groups, and can easily include
discrete symmetries). We thus choose a par-
ticular representation

V = .8 V(-„m.),
8

2=1 ' 2'

the direct sum of eight irreducible unitary

continuous representations of 6' characterized
by J = 2, m; being the set of the eight 2 mass-
es. We identify it with the unitary represen-
tation of a "physical Poincare group" in U.
This representation acts on the direct sum
of eight (trivially isomorphic) Hilbert spaces
H=QzHi. Let y~~ (n=1, 2, 3, ~ ~ ~ ) be a complete
orthonormal basis of H~ (i =1, ~ ~ ~, 8). For
every fixed n, we can define on the vector
space generated by the p&„(i = 1, ~ ~ ~, 8) a
representation A@ of SU(3) isomorphic to
the adjoint representation. We thus get a
subgroup

Ad (SU(3))n=1 n

of U, which is the image of SU(3) under a (very
reducible) unitary representation on H.

We have therefore suceeded in formulating
the octet 2 classification and mass splitting
(for example! ) by mixing unitary reducible
representations of SU(3) and 6', both contained
in our infinite-dimensional Banach-Lie group
U. Furthermore, it is of interest to notice
that any mass formula can be obtained in the
framework of associative algebras.

Indeed, consider the tensor algebra T(P, S)
over the vector space P+S, where P (S)
the Poincare (internal) Lie algebra. Divide
it by the ideal generated (for instance) by the
elements pp'-p'p-[p, p']&, ss'-s's-[s, s'j&
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(for all P,P'6 P; s, s'CS), and P&P" f-,
lu&zv"-Zp&p&, where f is a polynomial with
internal quantum numbers and the invariants
Inv(S) of S, andg, a polynomial with Inv(S).
[Even more general relations can be consid-
ered in the quotient field, or some closure,
of T (P, S)]. In the quotient finitely generated
infinite-dimensional associative algebra A,
we thus get, at least formally since one has
still to look for suitable representations of
A (the existence of which is not trivial) in
order to realize this, any mass formula and
even spin assignments.

(2) From this, the following consequences
are suggested:

(a) The case of "infinite algebraic structures"
is much different from the case of finite-di-
rnensional Lie groups or algebras. Any a
priori wanted mass formula, spin relations
with internal symmetry, etc. (including want-
ed predictions) can be justified. Therefore
obtained relations of this type can by no means
justify a posteriori such a use of these struc-
tures. Before using them, one should have
a priori more convincing physical reasons
(or at least ideas) to do so.

(b) In the framework of finite-dimensional
Lie algebras containing P, the nonpossibili-
ty of having a discrete mass spectrum was
conj ectured. ' The conj ecture was criticized
and a counter-example given. ' This clarifi-
cation was useful since it lead to the weaker
but interesting no-go result4 that several iso-

lated mass eigenvalues cannot be obtained
with continuous unitary irreducible represen-
tations of connected finite-dimensional Lie
groups containing O'. But in the finite dimen-
sional case the following objects can be con-
sidered, all of which are of interest: Lie
algebras (and their representations), noncon-
nected Lie groups, more general represen-
tations, and nonisolated eigenvalues or more
generally densities in continuous spectrum.
The power of this case is that it is more lim-
ited with possibilities than "infinite structures, "
that in some cases more convincing physical
reasons for its choice can be given, and that
in general the structure of finite-dimension-
al Lie algebras (or groups) is suggested by
known physical motivations. This kind of treat-
ment may be quite difficult, physically and
mathematically, but this is not a sufficient
reason to disregard it. Of course, if one is
ready to change' the traditional definition of
mass of the relativistic particle, many other
speculations are still possible in the frame-
work of finite-dimensional Lie groups.
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The photoproduction of negative K mesons
on hydrogen has been studied in a search for
positive-strangeness baryon states. A miss-
ing-mass spectrometer was used in which the
production angle and momentum of the K me-
son were measured. The experiment was per-
formed at the Cambridge Electron Accelera-
tor using the bremsstrahlung beam from a 0.1-
radiation-length tungsten target Extensive.
data on K++ F* two-body final states have al-
so been taken, and new results will be report-
ed separately. '

Some reaction& which yield a negative K

meson are as follows:

y+P -K +K +P,

y+p -p+ y -p+K++K

y+P -K++ I *-K++K +P,

y+p -K *+I'*-K *+K +p,

y+P -Z +K *-Z +K + wo,

y+p -Z++Ko*-Z++K +m'+,

++
y+P -K +Z

(2)

(sa)

(sb)

(4a,)

(4b)

(4c)

The final states may also include one or more
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