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The decays of excited nonstrange baryons into the final stateand Aw are examined in a relativized
quark pair creation model. The wave functions and parameters of the model are fixed by previous calculations
of N7 andN=, etc., decays through various quasi-two-body channels includinggand Nw. Our results
show that the combination of thresholds just below the region of interest and the isospin selectivity of these
channels should allow the confirmation of several weakly establiahbdryons and the discovery of netv
baryons in pion and photoproduction of these final std®8556-282(98)01609-9

PACS numbsgs): 13.30.Eg, 12.39-x, 14.20.Gk

[. INTRODUCTION plify what is likely to be a difficult analysis to extract infor-
mation about these states.

Quark models of baryon structure based on three effective Detection and analysis of the final stai®§1232)7 and
guark degrees of freedom predict the existence of more statésw in electromagnetic production from protons at TINAF
than have previously been seen in analysedNaf elastic  will be complicated by the increased particle multiplicity,
scattering. In particular, there are approximately nine “miss-and by the presence of an additional neutral particle in the
ing” states predicted by quark potential models to lie in thefinal state resulting from the decays' —p#°, nmw*. For
first band of positive-parity excited statéshich we define these experiments, it may be better to produce these final
as states whose wave functions are predominaNtiy?2 states from the neutron in the deutefd’®], reconstruct the
band when expanded in a harmonic oscillator bagime of A°—px* charged particle decay, and use missing mass to

these states, a secoNd * (P, resonance, may have been identify the » or . At the BNL Alternating Gradient Syn-
discovered in the coupled channel analysis of Manley an§"otron (AGS), the properties of the Crystal Ball detector

. . .. — 0
Saleski[1]. There remain six missing nucleon and two miss-maliet'tt'deal Ior exarrjlnl-ng the Fg%?eﬁ?tpng tnt; :’he
ing A states with model masses between approximately 185012 State inm "p—pm 7 is more difficult to detect but can,
In principle, also be seen using the Crystal Bab]. Despite

andd.2?5doberY' Ther((aj ?re ﬁ!sﬁ r:nany undlfcovtgred Stha.tTt]%ese detection difficulties, these channels also have the ad-
bredicted by these models which have wave Tunctions whic vantage of being isospin selective, and can in principle iso-
lie pre_domlnantly n the\=3 and hlgh_er bands, the lightest late the two missing\ resonances and higher lyidy states
of which are pr_edlqted to have hegative panyS]. if they are present and are produced.

" Modgls of th'? t')('nd’ whten Co”!b;ged yv|th|a mo:jel ?f the Another advantage of A experiment is that the thresh-
strong decays of baryon s a}l[@é, yi€ld a simple explanation , for this reaction lies just below the mass region where
for the absence of the missing stafbs 8] in analyses oN#

. . i ; these states are predicted. The nomiftal threshold is at
elastic scattering—they simply have wedk- couplings and 1780 MeV; as we integrate over the lineshape of shethe
so contribute little toN# scattering amplitudes in their par- '

i ) S effective threshold is aty+m_+m,_ =1630 MeV. This is

tial waves. A simple solution is to produce these states elec[-0 be compared to mass predictig[&3] for the lightest

tromagnetically with real photons or by electron scattering, . . 14
missing states of around 1800—-1850 MeV fdr; " ]; and

and then look for their decays to final states other tNan
[9]. As part of theN* program in Hall B at the Thomas around 1950—2000 MeV fdrA £ *], (which would be a first
Jefferson National Accelerator Facilif JNAF), an experi- P3; and a fourthP; state inN, respectively. It is gener-
ment[10] will study yp—p#" o, with analysis focusing ally true (in decay models and in experimgnhat once the

on yp—A" "7, yp—A°7w" and yp—pp°. Previous the- energy available for a decay increases beyond the region
oretical work[5,6,11,§ has shown that several of the miss- where the phase space has initially become appreciable, the
ing states and many of the undiscovered states have sizealllecay amplitudes tend to decrease rapidly as the three mo-
couplings to these channels. Other experiments will focus omentum available to the final particles increases and the
the decays of such statesNo; [12], N andN#%’ [13], and  wave function overlaps diminish.

Nw [14]. These channels offer the advantage of being isos- Here we provide predictions for the decay amplitudes into
pin selective, in that only=3 N* resonancegas opposed to the final states » andA w of all states(missing and seen in

I =3A* resonanceéscan couple to these final states. GivenN#) with wave functions predominantly in thd=1 and

the predicted near degeneracy of broad states in several p&d=2 bands, and also for several low-lying states in higher
tial waves in this region, this isospin selectivity should sim-bands, using the relativized model of baryon decays based on
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the 3P, pair creation model of Ref§7] and[11]. Decays analyses, and its decay amplitudes into the and Aw
into the A» channel have been previously considered bychannels. The predictions for tiér decay amplitudes for
Bijker, lachello and Leviatan in Ref8], within an algebraic  each stat¢7] and values for these amplitudes extracted from
model of the spectrum and wave functions, using pointlikethe PDG[17] are also included for ease of identification of
emitted mesons. missing resonances. All theoretical amplitudes are given

In the present calculation model parameters are takewith upper and lower limits, along with the central value, in
from our previous work and not adjusted. Wave functionsorder to convey the uncertainty in our results due to the
are taken from the relativized model of Rg8], which de-  uncertainty in the resonance’s mass. These correspond to our
scribes all of the states considered here in a consistent pipredictions for the amplitudes for a resonance whose mass is
ture. In order to be in accord with the Particle Data Groupset to the upper and lower limits, and to the central value, of
(PDG) [17] conventional definitions of decay widths, we the experimentally determined mass. For states as yet unseen
have determined the decay momentum using the centrah the analyses of the data, we have adopted a “standard”
value of the PDG quoted mass for resonances se®hmin  uncertainty in the mass of 150 MeV and used the model
and the predicted mass from RE3] for missing and undis- predictions for the state’s mass for the central value. If a state
covered states. We have also integrated over the lineshape lélow the effective threshold has been omitted from a table it
the finalA baryon, with the final phase space as prescribed is because our predictions for all of its amplitudes are zero.
the meson decay calculation of RgL8]; for details of this For completeness we have also calculated decays to the
procedure see E@8) of Ref.[11] (note that we do not inte- A%’ channel, and find that all of the amplitudes for the states
grate over the narrof8 MeV width] w line shapg As a  considered here are small. This is primarily due to the high
conseqguence there are states below the nominal thresholdffective (nomina) threshold of roughly 20402190 MeV.
which have non-zero decay amplitudes. We do not record these amplitudes here, but we comment

In keeping with the convention of Refl1], the phases of further on this channel in our conclusions.
the amplitudes are determined as follows. We quote the Figures 1 to 4 show the predictions of the model of Ref.
productAX},AX /|AX .| of the predicted decay amplitude for [3] for the masses of excited states below 2200 MeV,
X—AM (whereM is either » or w) and the phase of the along with our predictions for the square roots of the initial
decay amplitude foX— N7, the latter being unobservable channel partial width and the final channel partial width for
in N7 elastic scatteringnote factors of+i, conventionally —€ach state for the reactionsN—X—A7, yN—X—A7,
suppressed in quoting amplitudes for decays of negative pamN— X— A, andyN— X— Aw. Photon partial widths are
ity baryons toNM or Ny, whereM has negative parity, do calculated using the results of RE19]. When the energy of
not affect this produgt This eliminates problems wittun-  the initial state in the center of momentum frame coincides
physica) sign conventions for wave functions, and the rela-with the mass of a given resonance, the strength of the con-
tive signs of these products are then predictions for thdribution of that resonance will be proportional to the product
(physically significantrelative phases of the contributions of of the initial and final channel partial widths. We can esti-
statesX in the proces®\m— X— AM. Since the missing and mate which states should contribute strongly in a given en-
undiscovered states may have snidt couplings it may be  €rgy region by comparing the products of our predictions for
useful to find the relative signs of the contributions of stateghe square roots of the initial and final channel partial widths
X in the processNy—X—A7. As the photocouplings of ©f states in that region. Model states in the figures which
Ref. [19] are also quoted inclusive of th&lw sign, have well establishethree or four star$17]) counterparts
AXTAL JIA.], then simply multiplying the quoted photo- from the analyses are distinguished from those which do not,
couplings by the amplitudes quoted here will yield the rela-n order to make it simple to assess which new states may be
tive phases of the contributions of stat¥sin Ny—X  Seenin experiments of this kind.
—AM.

We note that we have chosen the meson wave flavor func-
tions as A. An decays
1 - The results for this decay channel are shown in Tables |
E(uu+dd)—ss - and 1, and our predictions for the relative contributions of

model states below 2200 MeV to pion production of the
final state are illustrated in Fig. 1, and to photoproduction in

n'=— —(uU+dE)+s%, (1)  Fig. 2.
\/E{ V2 In Fig. 1 we see that the procelsr— A 7 is likely to get

its largest contributions from several positive-parity excited
0= i(uU+ dE) A baryons in the region 1850-2000 MeV. They decay
V2 ' amplitudes for lighter states are predictably small due to the
effective (nomina) threshold of 16381780 MeV, and at
i.e., we allow for ideal mixing between and¢:s§ and an hlgher energies th&\ = amplitudes start to fall off. If, in
7-7' mixing angle offp=—9.7°. addition to differential and total cross sections, we assume
that high-quality data for polarization observables become
available, this would make possible isolation of the different
partial waves. Figure 1 shows that with such an analysis it is
Our results are given in Tables | to IV, where we list the likely that the weak firsP3; stateA(1740) seen in the mul-
model state, its assignme(t any) to a resonance from the tichannel analysis of Ref[1] could be confirmed, as it

_1
2

II. RESULTS AND DISCUSSION
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TABLE I. Results forA states in thdN=1 andN =2 bands in thé » channelN7 amplitudes from Ref.
[7] are included to explain our assignments of the model states to resonances. Notation for model states is
[JP], (mass[MeV]), whereJ® is the spin-parity of the state amdits principal quantum number. The first
row gives our model results, while the second row listsNlreamplitudes from the partial-wave analyses, as
well as the Particle Data GrofDG) name for the state, itd# partial wave, and its PDG star rating. Light
states with zero amplitudes are omitted from the table.

Model state Nar An Ap Iy,
N7 state/rating
S d
+3.2 +0.3 +3.2
[A2],(1620 4.9+0.7 11771 0.0" g% 11777
A(1700)D 35**** 6.5+2.0
p
+0.4 +4.1 +4.1
[A %+]1(1835 3.9_0_7 3.2_3_1 3.2_3_1
A(1740)P32 49+1.3
A(1910)P 5 **** 6.6-1.6
p f
+0.3 +0.3
[A %+]2(l795 87i 02 0.0_0'0 OOi 00 O'O—O.O
A(1600)P 55 ** 7.6+2.3
[A 31,1915 4.2+0.3 —-3.3x0.9 0.7+0.4 3.4:0.9
A(1920)P55*** 7.7+2.3
[A 31,1985 3.39%8 —4.2°24 -0.7°9% 4332
p f
[A £+],(1910 3.4+0.2 —-0.5x£0.1 0.6£0.3 0.8£0.3
A(1750)F 3¢ 2.0+0.8
A(1905)F 35**** 5.5+2.7
2 A+5.1 +0.8 +2.9
[A $1,(1990 1.2+0.4 7.0 35 0.3753 7.0.57
A(2000)F 35** 5.3+2.3
f h
[A 2+1,(1940)] 7.1+0.1 0.9:0.1 0.0£0.0 0.9£0.1
A(1950)F z/**** 9.8+2.7

8First P4, state found in Ref[1].
bReferencd 1] finds twoF 5 states: this one andl(1905)F ss.

should contribute with a strength comparable to that of theMeV is likely to be the weak seconB g state A(1990),
neighboring well known secon®;,; state A(1910). The which is predicted to have a sizeable photocoupling in Ref.
same should be true for the weak secéng stateA(1990),  [19)], and a largeA s strength. The weak firsP5; state
which has a large predicted amplitude to decay\tp, and A (1740) and secon®,; stateA(1940) are, as above, ex-
for the weak secon®s; stateA(1940), which is predicted pected to also contribute substantially, with the latter being
to show up at least as strongly as the fibgg stateA(1700)  the dominant effect in its partial wave. The photocouplings
in this channel. In theS;, partial wave we predict that the for the two new predicted states mentioned above should be
one-star third state\(2150) should show up with greater smga)|, but it should still be possible to discover a new second

strength than the well known second stat€1900). 5 . .
Importantly, Fig. 1 shows that there should be clear sig-D35 baryon, as the model statd 3 ~],(2165) is predicted to

nals for two new baryons below 2200 MeV in this channel.be the dominant effect in this mass range. Extracting this

o - i state from arN# experiment is likely to be difficult, as it
The missing fourttP,; state[ A "]4(1985) should contrib-  ¢hqy1q have a mass close to the established gt state

ute with a strength comparable to that of the established thirg(lgoo), and we predict small couplings kb, so photo-

stateA(1920). In theD3; partial wave theN=3 band pre-  production shows greater promise for its discovery.

dicted state[ A3 ]5(2145) should also give the dominant  Table Il shows that several baryons in the mass region

contribution. above 2200 MeV should have substantial decay branches to
Figure 2 allows us to reach similar conclusions for theA 5. For example, we see that it may be possible to confirm

processNy—A#n. Here the dominant effect below 2200 the one-star statd(2390)F 37 in a A  experiment. We also
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TABLE Il. Results in theA 5 channel for the lightest few negative-parityresonances of eachin the
N=3 band, and for the lightest fetv resonances fai” values which first appear in thé=4, 5 and 6 bands.
Notation as in Table I.

Model state
N state/rating N An An I,
d
A%—(lgoo)sn*** 4,1+2.2
s d
[A315(2145) 2.253 -19%93 3.371% 3.8+14
d g
[Ag_]1(2155) 5.2£0.0 1.1+-0.3 —-0.1+0.0 1.1+-0.3
Ag—(193opss~k** 5.0+2.3
[A§7]3(2265) 2.4+04 —-2.7+0.2 1.2£0.4 2.9-0.4
5- 0.1+0.0 —-2.4"31 1.1°91 2652
[A3714(2325) 0.1 0.5 0.6
(AL 1,(2230) 2.1+0.6 3.8"08 1.2°49 4.0°99
[AZ1,(2295) 1.8+0.4 —4.0"19 1599 4.2°9%
g i
[A2-],(2295) 48+13 2.2+21 0.0+0.0 2.2'%5
A%7(2400)Ggg** 41+2.1
f h
[A21,(2420) 1.2+0.4 ~0.2+0.1 0.7°97 0.7°97
A%+(2300H39** Sli 22
[A9+],(2505) 0.4+0.1 -3.3:0.7 0.3°93 3.3+0.8
h j
A%+(2420)_|311**** 67i 28
[A22+1,(2880) 0.8+0.2 0.0:0.0 1398 13708
i k
[AK],(2750) 22+0.4 1607 0.0+0.0 1694
A%7(2750)|313** 3.7t£15
i I
15+ 1.6£0.3 1.4:0.5 0.0+0.0 1.4:0.5
[A%7]11(2920)
A%5+(2950)(3 15** 36i 15

[A%*]Z(SOSS) 0.4+0.1 0.4+0.2 0.0+0.0 0.4+0.2




57 NEW BARYONS IN THE A7 AND Aw CHANNELS 4305

TABLE lll. Results for A states in theN=1 andN=2 bands in theld w channel. Notation as in Table I.

Model state
N7 state/rating Aw Aw Aw Aw Aw Aw Jret
P12 P32 f52
[A 147,(1839 0035 0.0 0.0x00 0.0'33
A(1740)P52
[A 11,1875 0.1°3% 0.0x0.1 0.0:0.0 0.173%
A(1910)P4 ****
P12 P32 fs
[A 3141915 0.0£0.0 -0.1"3% 00r00 -01731 0.0+0.0 0.1°33
A(1920)P45***
3+ 0838 034 0113 0099  -019 0.9°43
[A 31,1985 0.8 0.3 0.1 0.1 0.8 0.9
2
fir P32 fa Ps/2 fs2 h2
[A $%7,(1910 0.00.0 -0.13% 00x00 -0.1737 0.0+00 0.0:00 0.1793
A(1750)F 3¢
A(1905)F gg****
[A $*1,(1990 00932 0835 o013 —-13%¥ -01'9F 0000 1572
A(2000)F 35+
fir far hay Psi2 fs2 hsy
[A 11,(1940)] 0.0+0.0 0.0:00 0.0:00 -1.0+0.2 0.0:0.0 0.0:0.0 1.0:0.3
A(1950)F 5/****

8First P4, state found in Ref{1].
bReference 1] finds twoF g states: this one andl(1905)F ss.

predict that the model statgd Z~1,(2230),[AL~],(2295)  the lower energy behavior of its partial wave, as the well
known second stat& (1900) should have little or no cou-

pling to Aw. There should also be a clear signal in g,
partial wave for arN=3 band state in dN7— Aw experi-
ment, as the predicted stdtd 3 ~]3(2145) should give the
dominant contribution at lower energies.

The results for this decay channel are shown in Tables Ill Figure 4 illustrates that, with the exception of the well
and IV, and our predictions for the relative contributions ofknown first F3; stateA(1950) which also has a substantial
model states below 2200 MeV to pion production of the  Photocoupling and so should be obvious in such an experi-

final state are illustrated in Fig. 3, and to photoproduction inment, the dominant contributions teN— Aw are predicted
Fig. 4. to come from weakly established or entirely new states. Such

In contrast to the situation for the proceNsr—Az, in  States also give the dominant contributions in most of the
Fig. 3 we see that the procebsr—Aw is likely to ge,t its  Ppartial waves considered in Fig. 4. It should be possible to
largest contributions from highly excited negative-parity ex-;?ndf'rm the V‘t’e?k SAeC;l%EO% stgrtﬁA(1990) and dtr;e V‘{[e?k
citedA baryons above 2000 MeV. The high effectiremi- '27 Sy state (57 )- € new' mode . s a.es
nal) threshold of approximately 1862010 MeV precludes [A32 " ]3(2145) and Az~ ](2165) are predicted to give sig-
sizeable couplings of states with wave functions predomiﬂ'flcant contributions to th_ls process and dominate their par-
nantly below theN=3 band to theAw channel(see Table fial waves at these energies. _

Ill), although there are some states with amplitudes which Several of the more hlghly excn'ed states considered here
grow rapidly away from the threshold, and so will couple if " Tagle IV hgge appre?_lablehcoupllrlzgs to the channel. It

the actual mass is larger than the nominal mass we haJ/&ay be possible to confirm the weak stat@400)G 3, (two
used. One exception is the well known firBt;; state stary, and A(2390)F 3 (o_ne star using this final state, or
A(1950), which has a small predictéds decay amplitude perhaps even the very highly excited statd2750) 315 and

; ; ; . _ A(2950)K 335 (both two-star statgsOur results predict that a
b.Ut a largeNw ampllt_ude, and so will contribute with appre Aw experiment may also be able to discover several higher
ciable strength to this process.

From Fig. 3 we see that the one-star thigd, state mass predicted states, the most interesting of which are

A(2150) is predicted to be the dominant effect in the crossA3 13(2265), the two states[AF]1(2230) and
section at these energies. Once again, it should also domindta 2 ~1,(2295), and A2 *1,(2505).

and[A27],(2505) offer good opportunities for discovery
using this final state.

B. Aw decays
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TABLE IV. Results in theA w channel for the lightest few negative-parityresonances of eachin the
N=3 band, and for the lightest fetv resonances fai” values which first appear in thé=4, 5 and 6 bands.

Notation as in Table I.

Model state
N7 state/rating Aw Aw Aw Aw Aw Aw Jree
S1/2 dap dspz
[A371,(2035) -0.2"32 0.0°%9 0.0£0.0 0.2°37
A% (1900)S;,*+*
[A1-15(2140) -21+0.7 01+0.0 5758 6.1°3%
A3 (2150)S,.*
dy dap dspz 9s/2
[A271,(2080) 013 -01791 0.0+00 0.0:0.0 0.1°3%
A3 (1940D45"
[A2-1,(2145) 6+0.6  0.2:0.3 —-4.2"31 0.0+0.0 4.2"33
dy dap 932 Ss12 dsy 9512
[AS71,(2155) 0.0+0.1 0.0:0.1 0.0:00 -1.0'%; -0.1=0.0 0.0:0.0 1.0°%%
A3 (1930)D g5+
[AS-1,(2165) -1.0%  -1.09 -05% -33+08 -181% 00+00 4.0"%%
[AS~]5(2265) 1705 -07£0.2 0.3:0.2 -059% -3.09% -2413 4312
[AS-1,(2325) -0.2£0.1 —-15+0.7 —0.2°3% 1.0 02x01 -1179% 21713
912 dap 932 dsyz Os/2 is2
[A1-1,(2230) 01'92  —05+0.3 0308 -41+22 —14'1 00+00 4.4'39
[A1-1,(2295) 0192 -05+03 039% —-41+22 -1431 00+00 4439
912 932 32 dsp Os/2 Is/2
[AS-1,(2295) 093 059%% 00x00 -957%) -19°35 00£00 9.82%7
A3 (2400)G 35"
f12 fa hap Ps/2 fs2 hs
[A1+1,(2370) 1.4+0.7 0.8-04 0000 -3.0%% -31°} 00+00 462}
A3"(2390F 37
[AZ+]5(2460) 0.1+0.0 -1.0x06 —0.2°3% 0.3+0.0 -1.6738 -1197 2.371%
h1/2 f3/2 h3/2 f5/2 h5/2 J 5/2
[A$+],(2420) 0297 -139% -o013; -149% -033 00x00 1.9'79
A37(2300H 35"
[A2+],(2505) -0.4+03 24775 1098 -3.157 -13'}} 00+0.0 433
I"|1/2 I"|3/2 ] 3/2 f5/2 h5/2 J 5/2
[ALL+],(2450) 0.4x0.3 0.2:02 0.0:00 -51732 0895 0.0+00 5.2
AG(2420H 5,
j 1/2 h3/2 J 3/2 h5/2 J 5/2 [ 5/2
[ALE+],(2880) 0695 —-1.3+05 -03'9% —-15+05 -09'55 00+00 2333
[AL+],(2955) -053% 16+04 12712 -19+06 -1.4"97 00+00 32'}5
i 1/2 [ 3/2 k3/2 Os12 [ 5/2 I(5/2
[AL-1,(2750) 0695 03+x02 0.0:00 -439% -11'0¢% 00£00 453
AZ (27500515
j 1/2 ] 3/2 I3/2 h5/2 J 5/2 l 5/2
[AL5+],(2920) 0.7+0.3 0.3+0.2 0.0000 -3.6+0.8 1.2°9% 0.0+0.0 3.9:1.0
A" (2950K s 15
[AL5+],(3085) 02+0.1 0.1*x01 0.:00 -1293 -04+02 0.0:0.0 1.3-0.3
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FIG. 1. Mass predictions, and
N7 andA z decay amplitude pre-
dictions forA baryons up to 2200
MeV, sorted according to spin and
parity. Heavy uniform-width bars
show the predicted masses of
states with well established coun-
terparts from partial-wave analy-
ses, light bars those of states
which are weakly established or
missing. The length of the thin
white bar gives our prediction for
each state’Nw decay amplitude,
and that of the thin black bar gives
our prediction for itsA#n decay
amplitude. States with significant
amplitudes for both decays should
contribute strongly to the process
TN—A 7.

FIG. 2. Mass predictions, and
Ny and A » decay amplitude pre-
dictions forA baryons up to 2200
MeV. Notation as in Fig. 1 except
that the length of the thin white
bar gives our prediction for each
state’s Ny decay amplitude.
States with significant amplitudes
for both decays should contribute
strongly to the procesgN— A 7.

FIG. 3. Mass predictions, and
N7 andA w decay amplitude pre-
dictions forA baryons up to 2200
MeV. Notation as in Fig. 1 except
that the length of the thin black
bar gives our prediction for each
state’'s Aw decay amplitude.
States with significant amplitudes
for both decays should contribute
strongly to the processwN
—Aw.
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A to Ny and A® model amplitudes
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[— that the length of the thin black
1800 F e 1 = Nv amplitudes bar gives our prediction for each

- {0 0510 MSV]? state’s Nw decay amplitude.
1700 - | T A0 ampdes States with significant amplitudes

0 5 10 MeV .
L J for both decays should contribute
=]

1600 | i strongly to the processyN
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A baryon model states
C. Conclusions seeking heavier new resonances. Because all amplitudes in

Our results show that there should be good signals for théis channel are small, one would expect that the cross sec-
presence of the weakly established fig§ baryonA(1740),  tion will a!so be small. However, in various partial waves,
the weak secon@ 5 stateA (1990), the weak thir®,, state ~ one may find t_hat one or more new resonances may dominate
A(2150), and the weak secoridl; stateA(1940) in pion the cross section.
and photoproduction of the final stater. With the excep- Reconstruction of thel » and Aw final states will be
tion of A(2150), these states should appear in both experidifficult due to the final state particle multiplicity, and the
ments. There should also be clear signals in pion productiopresence of neutral particles in the case of electromagnetic
of Az for two new baryons predicted by our model, which production from the proton. However it may be that the ex-
are the missing fourttP,; state[ A2*1,(1985) and a third traction of information about these important new t?aryon.
D, state[ A2~ ]5(2145). Photoproduction of this final state state§ from an analysis of 'the results of su.ch an experlmen't is

. . considerably less complicated than using channels with
should yield strong evidence for a secofths baryon f : . : . :

. i } ewer final state particles. It is also interesting that states
[AZ712(2165). Given that in several cases weakly estabyih small but non-negligiblé\ s couplings which are miss-
lished or new states are predicted to be the dominant effectgq in pion-nucleon elastic scattering may be observable with

in their partial waves, a partial wave analysis would facilitateinese final states. This indicates that it is worthwhile to con-
their confirmation or discovery. This requires high-quality gjqqr developing such experiments.

data for polarization observables.

Interestingly, the same states should also be accessible in
pion and photoproduction of the final stataw, with the
exception of the firsP3; A(1740) and the fourtiP;; state The importance of these channels was pointed out to us
[A37],(1985), which do not couple appreciably to this final by Professor D. Mark Manley and Professor B. Nefkens.
state. Although more difficult, & w experiment has the ad- This work was supported in part by the Florida State Univer-
vantage of a higher threshold, so that weakly established @ity Supercomputer Computations Research Institute which
new states are almost always the dominant effects in theis partially funded by the Department of Energy through
partial waves. This will make their extraction from a partial- Contract DE-FC05-85ER2500(8.C); the U.S. Department
wave analysis significantly less complicated than in finalof Energy under Contract No. DE-FG05-86ER402%3C);
states with lower thresholds. the National Science Foundation through Grant No. PHY-

Amplitudes for all states to couple to tkey’ channel are  9457892(W.R.); the U.S. Department of Energy under Con-
small, largely due to the high threshold. Nevertheless, it igract No. DE-AC05-84ER40150W.R.); and by the U.S. De-
worth mentioning that the combination of a high thresholdpartment of Energy under Contract No. DE-FGO02-
and isospin selectivity could make this channel useful for97ER41028W.R.).
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