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Chiral multiplets versus parity doublets in highly excited baryons
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It has recently been suggested that the parity doublet structure seen in the spectrum of highly excited baryons
may be due to effective chiral restoration for these states. We argue how the idea of chiral symmetry restoration
high in the spectrum is consistent with the concept of quark-hadron duality. If chiral symmetry is effectively
restored for highly lying states, then the baryons should fall into representati@id(@f), X SU(2)g that are
compatible with the given parity of the states—the parity-chiral multiplets. We classify all possible parity-
chiral multiplets:(i) (1/2,0)®(0,1/2) that contain parity doublet for nucleon spectrdii, (3/2,0)® (0,3/2)
consists of the parity doublet for delta spectrufiii,) (1/2,1)®(1,1/2) contains one parity doublet in the
nucleon spectrum and one parity doublet in the delta spectrum of the same spins that are degenerate in mass.
Here we show that the available spectroscopic data for nonstrange baryons-i2 tlig&eV range are consis-
tent with all possibilities, but the approximate degeneracy of parity doublets in nucleon and delta spectra
support the latter possibility with excited baryons approximately falling into (1/2(1)1/2) representation of
SU(2), X SU(2)g with approximate degeneracy between positive and negative phatyd A resonances of
the same spin.
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[. INTRODUCTION ishes to the point where the states act to good approximation
as though there were no symmetry breaking effects.

It is believed that ultimately QCD, the underlying theory A natural language to consider this phenomenon is via
of the strong interaction, can explain all of the features ofcorrelation functions of current@nterpolating fields con-
hadronic physics. However, the subject remains of considerstructed from quark and gluon operators and carrying the
able importance since predictions of hadronic phenomenguantum numbers of baryons as is done in both the QCD
from QCD remains computationally intractable for many sum rule[2] and in lattice QCD{3]. The correlation func-
problems despite advances made in lattice gauge theortions at high space-like momenta are naturally expressed in
Moreover, the manner that the underlying QCD degrees oferms of an operator product expansi@PB [4] which is
freedom transmute into the observable hadronic degrees tifie basis of QCD sum-rule calculations. Thus, the correlation
freedom is subtle and complex and of great intellectual infunction at high space-like momenta is dominated by the
terest. One interesting feature of hadronic physics is the apperturbative contributions; towards smaller momenta it is
pearance of approximate parity doublets for highly exciteddominated by condensatdgsacuum expectation values of
baryons(baryons with a mass of 2 GeV and above Re-  composite operatoyswhose contributions are governed by
cently it has been suggested that these parity doublets can beverse powers of momenta relative to the contribution of the
explained by an effective restoration of chiral symmetry forthree free quark propagators. The correlation function in the
these highly excited stat¢]. deep Euclidean region can be linked to the imaginary parts

One feature of QCD that is well understood is that theof the correlators in the time-like region via dispersion rela-
theory possesses an approximatd(2), X SU(2)g symme- tions; one integrates over a spectral function that is the
try (which becomes exact as the current quark mass goes sguare of the amplitude that the current creates a state of
zerg and that this symmetry is spontaneously brokengiven mass squared. The currents can be constructed to have
Clearly, in the absence of both explicit and spontaneous synwell defined transformation properties unde&U(2),
metry breaking all hadronic states would fall into chiral mul- X SU(2)g transformations. Because of asymptotic freedom
tiplets and each multiplet would have both positive and negatt is clear that the correlation functions at asymptotically high
tive parity states. For example, in the meson sector the massomentum can be calculated directly in perturbation theory.
difference between the positive parity and the negative However in perturbation theory there is no spontaneous sym-
parity 7 is entirely due to chiral symmetry breaking. One metry breaking. The spectrum at asymptotically high mass is
possible way to understand the near degeneracy betweeonnected to only the asymptotically high momentum in cor-
highly excited baryons of different parities is to suggest thatelator. Thus one sees immediately that the ch8&l(2),
for states in this regime there is some type of effective chiralx SU(2)z symmetry must be manifegéxplicit) in the spec-
symmetry restoration. Although this has been referred to as fium at asymptotically high masséise. this spectrum must
phase transitiofl] it can be rephrased in the following way. be insensitive to the effects of chiral symmetry breaking
The essential conjecture is simply that as one goes up iifthe spectral density at asymptotically high mass associated
excitation energy in the baryon spectrum the role of chiralwith a particular current is identical to the spectral density
symmetry breaking in determining spectral properties diminfor a chirally rotated current, i.e. the states form chiral mut-
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liplets. Although the states form chiral multiplets, asymptoti- this stage is described by perturbative QCD. Materialization
cally high in the spectrum they cannot be identified withof these quarks and antiquarks into physical hadrons happens
hadrons, because as one increases the mass, the spectrunatofhe second stage of the process, where the quark and an-
resonances becomes increasingly dense and the widthiguark are quite far from each other and the nonperturbative
should not decrease. Ultimately the resonances overlap to tf@CD phenomena are important here. These nonperturbative
point at which it is no longer meaningful to identify part of phenomena, however, cannot significantly affect the (fol
the spectral density with a given hadronic resonance. Indeed]usive transition rategspectral densitywhich is determined
it is this structure of dense overlapping resonances that akt the first stage of the process.
lows the hadronic spectrum to approach the perturbative In the case of baryons, unfortunately, there are no experi-
QCD continuum that naively is associated with multi-quarkmentally accessible currents that can create three quarks at
states. some space-time point and connect them to baryons. Never-
In terms of this language, the conjecture that there is eftheless, one can construct such currents theoretically and
fective chiral restoration in the spectrum of highly excitedthese currents are widely used in QCD sum rules or lattice
baryons can be understood as follows: as one goes up izalculations to extract properties of low-lying baryons di-
excitation energy the effects of chiral symmetry breaking orrectly from QCD. The quark-hadron duality applied to the
the spectrum must diminish as one approaches the perturbpresent case would mean that in the asymptotically high part
tive regime. The conjecture, then, is simply that the effect ofof the baryon spectrum the baryon spectral density should be
chiral symmetry breaking cuts off low enough in the spec-dual to the one which is calculable in perturbation theory;
trum that isolated hadronic resonances are still distinct. Thikience the chiral symmetry should be manifest in the spectral
in turn means that chiral symmetry breaking effects becomeéensity, because there is no chiral symmetry breaking in per-
negligible in these correlation functions than at least someurbation theory.
other nonperturbativébut chiral invariant and perturbative Consider, as an example, the two-point correlator of the
effects that are responsible for the overal baryon mass higtoffe current[6] 7= eabc(uaTCyuub) ¥, vsdS, i.e. one of the
in the spectruniin particular the effects responsible for the currents that couples to isodoublét1/2" and J=1/2"
formation of hadronic resonances which intuitively are re-baryons. This correlator contains chiral even and odd terms
lated to confinement

In Sec. Il we show how the concept of quark hadron . 4y, jax —
duality allows one to expect the effective chiral symmetry H(q)_'f d*xe¥(0|T(#(x), 7(0))|0)
restoration high in the spectrum. Section Ill is devoted to a
classification of the possible parity-chiral multiplets. In Sec. =He”e”(q2)qﬂy”+l'[°dd(q2), 1

IV we discuss an alternative possibility for parity doubling,

namelyU (1), XU (1), restoration, and show that@(1),  which behave differently under discrete chiral transforma-
X U(1)a restoration cannot explain parity doubling unlesstions of the form exgérys7-n/2) (with arbitrary n); while
simultaneously the chiral symmetr8U(2), XSU(2)r is  the former is invariant under this transformation; the latter
also restored. In Sec. V we will review the data on highlyone switches sign.

excited baryonic resonances and show that the pattern of In the deep space-like domaif<0, where the language
excitations is such that the states can be interpreted as fallingf quarks and gluons is adequate, the OPE up to dimension
into parity-chiral multiplets. In Sec. VI we compare with dim=4 operators i§6,7]

other approaches and we conclude the present study.

1
1°% g% = - —(aa)q’in(—g) +- - -, ®)
Il. WHY SHOULD ONE EXPECT CHIRAL SYMMETRY 4

RESTORATION HIGH IN THE SPECTRUM?
2 4
In this section we argue how the concept of quark-hadron Heuen(qZ):M(q_+<a_SGa G? >) ..
duality suggests chiral symmetry restoration high in the 3272 \27%2 \m MK
spectrum. The phenomenon of quark-hadron dudbtyis 3
well established in many processes, e.geie™ — hadrons,
where we have a direct experimental access to creation of tH8 these equations the first term in the chiral even part of the
quark-antiquark pair by the electromagnetic current. Accordcorrelator represents the zeroth order perturbative contribu-
ing to this Concept, the Spectra| den%) (perhaps appro- tion, i.e. propagation of three free quarkS from the pOint 0,
priately smearedat the very larges should be dual to the Where they are created by the current, to the peinthere
polarization operator calculated at the free quark loop levethey are annihilated by the same current. The second term of
(up to perturbative corrections For the processe*e”  EQ. (3), which is the contribution of the gluon condensate,
— hadrons the “asymptotic regime” sets in approximately atParametrizes soft nonperturbative gluonic effects. Unlike
s~2-3 GeV (within the light flavors sector The physical  (qq), the gluon operatof(as/7)G%,G%,) is not a chiral
picture that is behind such a duality is rather simple. At largeorder parametef8]. Higher order perturbative corrections
s the conversion of the virtual photon into a quark-antiquark(containing logarithmic contributionsand the contribution
pair happens at the very short distances between the quadf the higher order chirally even condensaiskich are sup-
and antiquarkior during a very small time intervaind so  pressed by powers ofd9) and that do not break the discrete
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chiral symmetry are not included in E). In contrast, the consider in some detail the structure of those multiplets. The
chiral odd contribution given in Ed2) has no purely pertur- irreducible representations &U(2), X SU(2)g may be la-
bative part. It consists exclusively of contributions propor-peled as (| ,1z) wherel, andl g represent the isospin of the
tional to the various chirally odd condensates. In the expreSeft- and right-handed S@@) groups. There is an automor-
sion (2) only the lowest dimension (dim3) quark phism of SU(2), X SU(2)g, Q! —Qk, whereQ]  are the
condensate is shown explicitly. The contribution of otherjeft and right chiral charges aridrefers to isospin. This au-
chirally odd congensates of higher dimension are suppressggmorphism can be interpreted as the parity operationR,
by powers of 14°. , , ___under which the vector charg@'=Q| + Qg is not affected,
The spectral densny;a(s), is pr_oport_lonal tp the 2|mag|- but the axial charg®.= Q! — Qk, changes its sign.
nary part of the co_rrelator n the_ time-like regicsyq°>0. QCD with #=0 respects parity; thus chiral multiplets
The spectral density parameterizes the amplitude for the CUR Lst be large enough so as to contain states of good parity.

rent _'([jo crg_ateta_l ?aryors_ statte; w;t?hmasssﬂti? andWhhglnc_eE[ ._This can only happen if the representation transforms into
provides direct information about the spectrum. € L 1Sjtself under parity—i.e. under parity every state in the repre-

not It”t\.”alllto calt(;ulati,;}(s)t dlrec:ch,j |to|Fs)Estra|ghtfqrwafrd toth sentation transforms into another state in the representation.
aamayllzca lydcon |(;1ue ; et “tjr?c"’,:.e lik expanwhryl rom h However, in general, the irreducible chiral representations do
eep Euclidean domain fo the ime-iike region. WhIIE SUCh &,o+ yrsansform into themselves under parity. A general irre-

proced(LjJre introduces amb|gtU|;[_|es|,l t?}? ﬁmblﬁu't'es cﬁg SUBucible chiral representationl,,1,) transforms under parity
pressed as one goes asymptotically nigh In the spegtum ., (Ip,l,), i.e. it cannot be ascribed any definite parity

In the present context, the significant point is that Hgs. except for thosel( 1) that transform into themselves. Thus, if

and (2) imply that at sufficiently large space-likg?, ; : ;
every 12\ o T10dd, 2 . . chiral symmetry is effectively restored for a class of states
CII™®(q)>11""(q), where the dimensional constant C y,o o itiplets must either be chiral multiplets of the form

(with ldlr?elnil\onl Me\)h IS nete.de'd tc;hmatketha cl:ompa}[nson (1,1 or the multiplets must be combined parity-chiral mul-
meaningful. Analytically continuing this to the a;?ei Ime- tiplets containing two irreducible chiral representations, i.e.
"keogﬁg"’” 'mp.“es th?‘t fo'r sufficiently Iargg C’.J (s) (I.,1p)®(ly,1,). Moreover, baryons in two flavor QCD can-
>p (S).' Tth's Iorl] tutrr? |r:j1_pllesttheh§pe|(;trumfls chltr_alllly EVEN, hot fall into (1,1 chiral representations since all states in
I.€. Invariant under the discrete chiral transtormationow- =~ ypage representations are of integral isospin while baryons in

spectrum. Up to dimension 4, the chirally even correlator igwo flavor QCD are all of half integral isospin. Thus the

) ) ) ) . effective chiral restoration for baryons states implies that
invariant under more than the discrete chiral rotations used tfhey fall into parity-chiral representation of the form

define “even” and “odd” but under arbitrary chiral rotations. (I..1)@(I5.1.) with |, half integral and , integral

This can be seen explicitly from E¢B) which at this order is ""Né’w Ietb 1 ook at the parity structut;e of these parity-
independent of all chirally active condensates. Thus analytiéhiral multiplets. Obviously, they contain parity doublets

cally continuing to large time-likgj?=s one concludes the ' ' '

; o : For every state of good parity in the multiplet there is an-
asympotic spectral func_t|on IS not o_nly c_hlrally even urwlerother state which has the same total isopin but opposite par-
the discrete transformation but is chirally invariant under ar

bit hiral t f i S 2 £ the chi ‘ity. The reason for this is quite clear. All of these parity-
Itrary chiral transformations. summarizingven it theé chi- - ;o) multiplets contain two distinct irreducible chiral

trﬁ ! slyr;r;vrTI]ei:]ry |sts:ronglynbrokrt]a n Ilg thf va(t:utLrJ]mt (t"’r‘]nd hﬁ? ncte : presentations which transform into each other under parity.
e low-lying states), one should expect that the effects g state of good parity can be constructed starting from a

chiral symmetry breaking become unimportant for a high-State of good isospin in thel {,I,) representation which

lying spectrumThis is a simple consequence of the concepRNe denotel ). The states of positive and negative
of quark-hadron duality. (Ig.1p)/

The loffe current that was considered in the exampleParty are V(1 g+ Pl and 291G )
above belongs to the (1/2,8)0,1/2) representation of the —P||(|a,|b)>). respectively. Thus, as advertised, effective
chiral group. However, one can also construct the currentshiral restoration for this class of states explains the parity
that transform according to the other representations of thidoublets. However, in general the parity doublet states of the
group[10]. given isospin are not the only states in the representation that
includes states of different isospin. Thus, in general, one ex-
pects that the approximate degeneracy of states associated
with effective chiral restoration includes more states than the
simple parity doublet of the given isospin.

Regardless of how plausible one views theriori argu- Let us now consider in some detail the phenomenological
ments above, it is useful to see whether the conjecture isonsequences of effective chiral restoration for states high in
consistent at the phenomenological level with the spectrosghe baryon spectrum. As discussed above, such states would
copy of highly excited baryons. In particular, although thehave to fall into parity-chiral multiplets with representations
principal motivation behind this conjecture was the knownof the form (,,1p)®(ly,15) with I, half integral andl
parity doublet structure of the excited baryons the conjecturéntegral. States in such representations can have isospins
actually implies a stronger constraint on the spectrum. ranging from a maximum of=1,+1, to a minimum ofl

Effective chiral restoration implies that the physical states=|1,—1,|. Empirically, there are no known baryon reso-
fall into chiral multiplets of nearly degenerate states. Let usnances which have an isospin greater than 3/2. In the lan-

Ill. CLASSIFICATION OF THE PARITY-CHIRAL
MULTIPLETS
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guage of the constituent quark model this is equivalent to th@arity doublets. However, if the effects of the spontaneous
statement that there are no known quantum-number exotioreaking ofU(1),, XU (1), do shut off one would expect
baryons. Thus we have a constraint from the data that ithat the effects of spontaneo@J(2), X SU(2)g breaking
chiral symmetry is effectively restored for very highly ex- would also shut off as the spontaneous breaking of both
cited baryons, the only possible representations for the oltypes of symmetries involves the same condensates.
served baryons havg +1,=<3/2, i.e. the only possible rep-

resentations are (1/2,8)0,1/2), (1/2,1¥(1,1/2) and V. EXPERIMENTAL DATA

(3/2,0)®(0,3/2). Since chiral symmetry and parity do not ] .

constrain the possible spins of the states these multiplets can The question of relevance is whether the observed baryon
correspond to states of any fixed spin. The (1/2,00,1/2) hlgh-l_y|_ng resonances fall into these representations. '_I'hls_ is
multiplets contain only isospin 1/2 states and hence correglOt trivial to determine for a number of reasons. The first is
spond to parity doublets of nucleon statesany fixed spif. that even if the conject.ure is correct the effective chiral res-
Similarly, (3/2,0)(0,3/2) multiplets contain only isospin toration is only approximate due to both quark mass eﬁgcts
3/2 states and hence correspond to parity doublefssihtes @nd residual effects of spontaneous symmetry breaking.
(of any fixed spip. However, (1/2,1%(1,1/2) multiplets Moreover, we have no tools to estimate inaapriori fashion

contain both isospin 1/2 and isospin 3/2 states and hendf€ €xpected size of these symmetry-breaking effects high in
correspond to multiplets containing both nucleon ahd the baryon spectrum. Thus some judgment is need to assert
states of both parities and any fixed spin. that two levels are “nearly degenerate.” A second complica-

Summarizing, if (1/2,0%(0,1/2) and (3/2,0%(0,3/2) tion stems from the fact that this high in the spectrum there
were realized in nature, then the spectra of highly excited'® Many levels close together and one cannot rule out the
nucleons and deltas would consist of parity doublets. HowPOsSibility that two states are near each other in energy by
ever, the energy of the parity doublet with given spin in theaccident. Moreover, the experimental det8] is neither per-

nucleon spectruna priori would not coincide with the en- fect nor complete in this region and the extraction of reso-

ergy of the doublet with the same spin in the delta Spectrumr)ance masses from the data introduces additional uncertain-

This is because these doublets would belong to different reg€S:

resentations ofSU(2), XSU(2)g. On the other hand, if Keeping _qll these in mind, we not.e, however, that the
(1/2,1)®(1,1/2) were realized, then the high-lying states inknown empirical spectra of the high-lyifg andA baryons

theN andA spectra would consist of multiplets that contain suggest remarkable regularity. Below we show all the known

oneN parity doublet and ond parity doublet with the same N and A resonances in the region 2 GeV and higher and

spin and are degenerate in mass. We stress that this class!ﬂflffde not only tg? well ehstaghsheld tl)saryoﬁé***“ arE)dG
cation is the most general one and does not rely on an states according to the Particle Data GroufPDG

model assumption about the structure of baryons XIassification[lS]), but also “**” states that are defined by
' PDG as states where “evidence of existence is only fair.” In

some cases we will fill in the vacancies in the classification
below by the “*” states, that are defined as “evidence of
existence is poor” and mark these states(by for J=3:

Before discussing the data in detail it is useful to consider " _ N _ )
briefly an alternative explanation for parity doublets in the N™(2100(*),N"(2090(*),A"(1910,A"(1900;
spectrum, namely effectivel (1), XU (1) restoration[12]. or J=2-
At first sight this seems to be a more natural explanation o¥
the parity doubling phenomena as it does not seem to require  N*(1900, N~ (2080, A*(1920, A~ (1940(*)
larger multiplets and involves doublets of the given isospin
only. One might postulate, for example, that instanton effectgor J=3:
responsible for anomaloud (1), violations may become . B . B
unimportant high in the baryon spectrum. However, such a ~ N" (2000, N7(2200, A"(1905, A~(1930;
scenario is highly implausible in our view.(1),, XU (1), is
broken in two ways—explicitly through the axial anomaly
(and quark massgsnd spontaneously. It is clear that both + - + - *-
types breaking are present. Consider, for example QCD with N"(1990, N7(2199, A7(1950, A~(2200(*);
massless quarks in the lardg limit (or an imaginary world  for J= 2.
with N.= 3 but without axial anomaly In the largeN, limit
all effects of the axial anomaly are absent. However, due to ~ N*(2220, N~ (2250, A*(2300, A (2400;
the spontaneous symmetry breaking the pion is massless
while its U(1), partner, the isovector scaldr is not. Indeed  for J= 3
the same condensates which bré&ald(2), X SU(2)g (such

as(qq)) also breakU(1),XU(1),. Thus even if one can

argue that the effects of anomalou¢1), breaking shut off  for j= 13-
high in the baryon sector, unless the effects of spontaneous
breaking ofSU(2), X SU(2)g also shut off one will not have N*(2700, ?, ?, A~(2750;

IV. CAN U(1)yXU(1), RESTORATION EXPLAIN PARITY
DOUBLETS?

’

for J=1:

?, N7 (2600, A" (2420, ?;
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for J=22: Kunihiro (JHK) which, in the context of the generalized
model, organizetow-lying baryon fields into the representa-
?, 2, AT(2950, 2. tions (1/2,1%(1,1/2) [11]. In fact, the two schemes are
quite different. The present work is based on the notion that

The data above suggest that the parity doubletd Band  high-lying baryons physicatatesbehave as if they approxi-

A spectra are approximately degenerate; the typical splittingnately form (1/2,13(1,1/2) multiplets; our arguments are
in the multiplets are~200 MeV or less, which is within the pased on the quark-hadron duality. In contrast, the JHK
decay width of those states. Of course, as noted above,“n&cheme is based on low-lying baryéialdsfalling into such
arly degenerate” is not a truly well-defined idea. In judging myltpilets. The distinction between the symmetry properties
how close to degenerate these states really are one showlfields and of states is critical. Of course, if the vacuum had
keep in mind that the extracted resonance masses have Uit spontaneously broken chiral symmetoy had the sym-
certainties which are typically of the order of 100 MeV. metry breaking effects been very weathen by acting with

Though one cannot rule out the possibility tHak the  these fields on the vacuum one would obtain multiplets of
approximate mass degeneracy betweerNfaddA doublets  (nearly degenerate states in the (1/2:(1,1/2) representa-
is accidenta[then it would mean that baryons are organizedijon - However, the vacuumdoes break the symmetry
according to (1/2,09(0,1/2) forN and (3/2,0(0,3/2) for  strongly and the physical states in JHK scheme iaoe
A parity-chiral doubletswe believe that this fact supports an ejgenstates of chirality and do not correspond to degenerate
idea(ii) that the highly excited states fall into approximately chiral multiplets as the high-lying states do in the scheme
degenerate multiplets (1/2,2)1,1/2). presented here.

While a discovery of states that are marked(Bywould It is worth noting in passing that the JHK scheme also
support the idea of effective chiral symmetry restoration, dmplicitly assumes that these fields when acting on the
definitive discovery of states that are beyond the systematiGghirally broken vacuum produce single narrow resonance
of parity doubling, would certainly be strong evidence states. This assumption implies a one-to-one correspondence
against it. The nucleon states _I|sted above exhaust alllstat%get\,\,een the fieldéwhich form parity-chiral multipletsand
(e it i e ) in this part of the spectrum in-  the |ow-lying physical states. While one may entertain this
cI_uded by the PDG. However,_ there are some additional caryssumption as a hypothesis for the way QCD dynamics plays
didates(not established state the A spectrum. In the) oyt it is not obviousa priori whether such a hypothesis can
=5/2 channel there are two other candidate statepe justified. It could be justified only if there werecantinu-
A*(20009(**) and A~ (2350(*); there is another candidate oys smooth “transition” from the Wigner modéwhere the
for theJ="7/2 positive parity state-A-"(2390 (*) aswellas  whole spectrum would consist of chiral multipletso
for J=1/2 negative parity stata (2150 (*). Certainly a  Nambu-Goldstone one or if the chiral symmetry breaking
better exploration of the highly lying baryons is needed.  effects in the vacuum represented only a small perturbation.

Indeed, the phenomenological data doesallow us to clas-
VI. DISCUSSION sify all the existing low-lying baryons into chiral multiplets
and as a consequence the well established shi&g00),

If our conjecture is correct, and assuming that the COr\(1710), A(1600), andA(1920) do not fall into JHK mul-
relator of three quarks does couple to these st@qsriori  tiplets with other known resonances. On the contrary, as ar-
one cannot rule out the pOSSlblllty that these states are n@ued in the present paper, the chiral symmetry breaking ef-
strongly coupled to the three quark correlator, but do couplgects do represent only a small perturbation at lasgend
to the correlator that contains 5 quark fields, ettwould  hence one can expect the physical spectrum there to consist
imply that these highly excited baryons behave as thouglynly of parity-chiral multiplets. Thus the high-lying states
they were made out of two left and one right quark fieldscan fall into multiplets as hypothesized here without the low-

(and vice versa _ _ . . lying baryon fields being organized into chiral multiplets as
The conjecture of “effective chiral restoration” with the in the JHK scheme.

states in the (1/2,1)(1,1/2) representation seems to be in

gualitative agreement with the spectroscopic data. However,
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