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A particle spectrum is obtained from duality.

A particle spectrum in the low-mass region is obtained from the spin structure of the dominant Reg-
ge exchange. Since we work in the low-energy region, diffraction is negligible and resonances domi-
nate the scattering.! Our calculational procedure exploits the fact that the dominant Regge exchange
forces certain helicity amplitudes to vanish in the forward or backward directions.

The spectrum is an extension of the familiar quark model.? The high-lying meson trajectories are
those in the quark model (36, all L) plus nonets of subsidiary exchange degenerate trajectories con-
taining particles with the quantum numbers J°¢=(0**,1~7,2** ...)and (0%, 1*~,27% +..).3 Unless
the (0~*,1*~, .+.) trajectory produces particles with the quantum numbers 1*~ and 2™ * in the low-
mass region, an additional exchange-degenerate trajectory (1%, 2* 7, -+ ) must be included.

In addition to the trajectories in the baryon quark model [(@, even L), (70, odd L)], our model re-
quires the presence of at least a singlet and octet of trajectories. There are candidates for all the
predicted low-mass particles lying on the new trajectories.

The basic assumption is that there is a region of s and ¢ within which the spin structure of the scat-
tering amplitude is given by the cross-channel exchange of a leading, factorizable, exchange-degener-
ate trajectory (p-A4,),* while in the direct channel the scattering is given by resonant contributions.
Diffraction scattering is expected to be unimportant in this region. Our basic assumption provides us
with two alternate calculations of the imaginary part of the scattering amplitude which we relate through
crossing. This is expressed through
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where y is the spin crossing matrix; X is the SU(3) crossing matrix; B describes the strength of cross-
channel exchanges; &, the polarization of their couplings; 6, a factor associated with their angular mo-
mentum, is
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and g is a direct-channel resonance coupling.

When a labels an exotic SU(3) representation, the right-hand side vanishes, leaving us with null
equations® which lead to patterns of exchange-degenerate trajectories.®® Here we exploit the fact that
the dominance of the leading Regge exchange together with factorization results in the vanishing of the
left-hand side in specific helicity states in the forward or backward directions. The resonances must
cancel in these states, leading to
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We implement these equations in all scattering reactions involving the m, p, N, and A SU(3) multiplets.”
Although we cannot precisely determine the masses of the resonances we predict, we would expect

that they populate a 1- to 2-BeV? region above threshold. One may also consider reactions involving
the predicted resonances; they will require additional trajectories. The results of that calculation

will be published elsewhere. This process of including ever more resonances as external particles is

expected to fail for reactions with sufficiently high thresholds.®
The equations do not lead to a unique spectrum. All solutions, however, contain states which do not

appear in the quark model. The most economical solution for mesons has, in addition to (i(_i_, L=1)
and (36, L=2), 0" and 1"~ (or 2~ ") nonets in the low-mass region. Another natural solution would
add, instead, 0**, 0~ ", and 1~ * nonets to the quark-model states. These two solutions are also dis-
tinguished by their helicity couplings.

There may be a candidate for the 1~ " in the lower A, region.® In addition, this same region may
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very well contain a candidate for the 0
the E,

For baryons, our model requires at least four decuplets, three singlets, and eight octets, four of
whose F /D ratios for coupling to pseudoscalar-meson—baryon (PB) are 1 and four of whose F/D ratios
are —3. Although most of these can be accommodated in the quark model [(@, L=1), (§_6_, L=2)], we
predict at least an additional singlet and octet with an F /D for coupling to PB of —3. An obvious candi-
date for the octet is the N, ,,+(1470), i.e., the “Roper”. Since its F/D is -3, the isosinglet member of
this octet decouples from KN, and therefore the A, ,+(1750) should not belong to the Roper octet!! and
is a natural candidate for the singlet.

Further details of the model will be published elsewhere.

We are very grateful to the Aspen Center for Physics for providing a very stimulating and congenial
atmosphere.

.1 A natural candidate falling in the 0~ * nonet is, of course,
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The definition of y in the line following Eq. (7)
should read

y=@3JT,)" L
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