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Proposal for a new hadron nomenclature. I — Baryons
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The current baryon nomenclature is based on the concept of isospin, introduced by Werner Heisen-
berg in 1932. In light of the quark model, introduced by Murray Gell-Mann in 1964, isospin (or
rather its projections) is found to be a linear combination of the number of constituent up and down
quarks. A historical review of particle physics prior to the advent of the quark model is given to
help understand the basis of the nomenclature adopted by the Particle Data Group in 1986, with
an overview of the various extensions needed to accommodate our current understanding of the
six-quark universe. Because the current baryon nomenclature considers the up and down quarks to
be more special than the other quarks, it clashes with the inherent (albeit broken) symmetries of
the six-quark model. Several problems of clarity and conciseness are identified, and the concept of
isospin is generalized to all quark symmetries. Finally, a greatly simplified baryon nomenclature is
proposed to make baryon physics clearer to newcomers and experts alike, with a complete listing of

current and proposed baryon names.

PACS numbers: 11.10.Cd

I. INTRODUCTION

An essential aspects of science is how we name things.
Nomenclatures, by their very nature, are designed to
identify the various concepts and physical realities of
science. The more a nomenclature is clear and rigorous,
the more the communication of ideas is facilitated, as
we can focus on the ideas themselves, rather than how
to express them.

Enrico Fermi, once said to Leon Lederman, “Young
man, if I could remember the names of these particles,
I would have been a botanist.”[I] But 58 years after
his death, and 48 years after the advent of the quark
model, Fermi’s quote is still very much relevant. Few
particle physicists could tell you ezactly what a =" or
1, is without going back to the 1986 Review of Particle
Properties from the Particle Data Group (PDG).[2] [3]

When the PDG formalized the current rules in 1986,
the aim was to preserve the old names of particles
as much as possible, rather than redesign them from
scratch.[4] This conservatism, for lack of a better word,
would come at a great cost of clarity and elegance,
especially in the case of heavy baryons. Prior to the
adoption of the current rules, and especially prior to
the advent of the quark model, particles were viewed
through the lens of isospin, an SU(2) symmetry involving
the up and down quarks. While the every day universe
is dominated by up and down quarks, particle physicists
need to deal with all six of them.

When the quark model was proposed in 1964, there
were only 18 baryons known; 8 baryons of spin-parity
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JP = 17 and 10 baryons of J£ = 37.[5] With the

prediction and subsequent discovery of the charm,
bottom, and top quarks, the number of possible three-
quark baryons increased from 18 to 126; 70 baryons
of spin 1, and 56 baryons of spin 2. While isospin
was an appropriate basis for the nomenclature of the
known baryons in 1964, having such a nomenclature

today leads to several problems of clarity and conciseness.

The situation is as if chemists, knowing only of
hydrogen-1 and helium-4, decided that it was convenient
to work with mass (i.e. number of nucleons), devised
a chemical element nomenclature based on it, and
who, for sake of tradition, kept using it long-after the
discovery of isotopes and the other 118 or so elements.
Chemists and non-chemists alike will agree that such
a scenario is best left to fiction, and be glad that the
chemical elements instead have a nomenclature based
on the number of protons, which directly reflects the
fundamental chemical properties of elements.

But for physicists, this is no fictional scenario, this
is reality. We, knowing only of protons and neutrons,
decided that it was convenient to work with mass (i.e.
isospin), devised a baryon nomenclature based on it, and
we, for sake of tradition, have kept using it long-after
the discovery of quarks and the other 126 or so baryons.
Hopefully we can collectively agree that we can (and
should) do better, and move to a new nomenclature
reflecting the constituent quarks, which directly reflects
the fundamental properties of baryons.

II. THE ROAD TO THE QUARK MODEL:
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FROM CHAOS TO ORDER

Hadron physics started in 1909 with the probing
of gold atoms by Hans Geiger and Ernest Marsden,
under the supervision of Ernest Rutherford.[6] These
probing experiments led Rutherford to the discovery
of the nucleus in 1911,[7] and to the discovery of the
proton and prediction of the neutron in 1919.[8] Later, in
1932, James Chadwick discovered the neutron.[d] Soon
after, Werner Heisenberg noticed that one could think
of protons and neutrons as being two different states
of a same particle, which he called nucleon (N).[I0]
The argument was that protons (NT) and neutrons
(N?) behaved so similarly with respect to the strong
interaction that they must have been the same particle,
and that electric charge was the result of some unknown
internal excitation. Not only did nucleons behaved
nearly identically under the strong interaction, but they
were nearly of the same mass as well (~ 940 MeV /c?).[11]

Heisenberg thus lumped the “proton state” and
“neutron state” of the “nucleon particle” together into
an isospin doublet, based on the mathematics of spin.
Since there were two nucleon states, one needed two
isospin projections (I,), and therefore an isospin vector
(I) of length % The proton was arbitrarily assigned
isospin up (I, = +%) and the neutron was assigned

isospin down (I, = —3%).[12]

As time progressed, particles were discovered in
groups of mass, which gave further legitimacy to the
concept of isospin. For example, three baryonic states
with a mass of ~ 1190 MeV /c? were discovered in 1953
(F, ©7)[A3] and 1956 (XY).[14]. Although we now
consider them to be three distinct particles, at the time
of their discovery, they were thought to be three states
of a single particle. These could be accommodated
by an isospin vector of length 1, which would have
the three isospin projections required to “explain” the
three different charges. The X+ was assigned I, = +1,
the X0 was assigned I, = 0, and the ¥~ was assigned
I, = —1.[11] Other similar patterns appeared and were
treated with the same mindset. For example, the A°
of mass ~ 1115 MeV/c?, discovered in 1951,[15, [16]
was treated as an isospin singlet, and the =~ and
29, discovered in 1952[17] and 1959[18] respectively, of
mass ~ 1320 MeV /c?, were treated as an isospin doublet.

In 1955, Kazuhiko Nishijima introduced the concept of
n-charge,[I9] which was also independently proposed by
Murray Gell-Mann as strangeness in 1956,[20] a property
related to the mass and lifetime of baryons. Plotting
the light baryons in terms of mass vs isospin projection
(see Figure , or similarly in terms of strangeness vs
isospin projection (see Figure [2) would reveal a certain
structure, known as the FEightfold Way, formalized as a
broken SU(3) symmetry by Gell-Mann over the course
of 1961-64,[21] and independently by Yuval Ne’eman in
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FIG. 1. The uds baryons octet (top) and decuplet (bottom).

1961.[22]

This formalism successfully reproduced the patterns
observed, which until then could only be understood via
empirical formulas such as the Gell-Mann—Nishijima for-
mula, which in 1964, looked like:

Q=Iz+%(é+s) (1)

where @ is the electric charge, I, is the isospin projection,
B is the baryonic number (with B = 1 for all baryons), as
well as related quantities, such as the hypercharge (Y):

Y = (B+S) 2)



FIG. 2. The Eightfold Way scheme.

It also famously predicted the existence of the Q7
discovered in 1964.[23]

Soon after the discovery of the 27, the quark model
was proposed by Gell-Mann,[24] and independently by
George Zweig[2D] (who used the term ace instead of
quark), to explain the physical basis behind the Eight-
fold Way in terms of three elementary fermions: the up,
down, and strange quarks (see Figure |3). The previous
formulae would, under the quark model, become:

B:%(nu+nd+ns) (3)
S = —ng (4)
I, = % (nu — nd) (5)

where the various n, refer to the number of quark of
flavor ¢ € {u,d,s}. The above, when substituted in the
Gell-Mann—Nishijima formula, would give

Q=+ () — 3 (na+n) (©

In the isospin scheme, what we now call the two
nucleons are considered to be the excited states of a
single “nucleon particle” (likewise for what we now call
the four A baryons, which were seen as one single “A
particle”). However, in light of the quark model, the
four A baryons are better seen as excited nucleons.|[26]

At this point in history, mass groups were understood
to be due to the nearly equal contribution of both the

FIG. 3. The quark model scheme.

up and down quarks to the mass of hadrons. What
distinguished the X° baryon from the A° was an exci-
tation related to the electroweak interaction. However,
as people were used to the notion of isospin, and that
isospin could be explained within the quark model, it
was kept as the basis of baryon nomenclature. In a
three-quark universe, which was the understanding at
the time, this scheme worked very well, and had no
major problems, if any.

For a more complete history of particle physics discov-
eries during the twentieth-century, readers are referred
to [27].

III. FROM THREE TO SIX QUARKS:
THE ROAD TO THE CURRENT
NOMENCLATURE

If we were to restrain ourselves to a universe made
only of the light quarks, as was the situation when
the quark model was proposed, the current rules for
the main symbols could be summarized as in Table [}
with n, = ny, = ny = 0.[II] In addition to these rules,
charge is indicated in superscript, and the mass of
strongly-decaying baryons (in MeV/c?) is indicated in
parenthesis (e.g. X7 (1385)). Although unofficial, it is
common to place a superscript star on JZ = %+ baryons

which have a J = %+ counterpart (e.g. X** instead of
¥t (1385)).

The quark model gave a physical basis to the concepts
of mass groups, which until then had no rigorous defini-
tion, and isospin, which until then only had an unclear



link to mass groups. In the case of the original three-
quark model, a mass group can be defined as a group
containing all the particles of a particular J¥ configura-
tion, of a particular flavor configuration (e.g. the mixed-
symmetry 3° vs. the completely antisymmetric A?), of a
particular number of strange quarks (ns). The length of
the isospin vector for a mass group is, as before, related
to the number of particle in the mass group (nmg):

Nmg — 1

2

I= (7)
with its projection related to the number of up and down
quarks:

I, = % (nu - nd) (8)

The current PDG rules are heavily-based on this sub-
set of rules, which evolved gradually over the 1960s
and 1970s, as the PDG generally sought to preserve
the historical names.[4] In 1986, taking heavy inspi-
ration from previous work by Archibald Hendry and
Don Lichtenberg,[28] the rules were generalized to cover
baryons containing heavy quarks as in Table [[[2]
In addition to previous rules related to charge and
mass/superscript stars, heavy baryons have their charm,
bottom, and top quark content explicitly indicated by
subscripts (e.g. €,,). The rules allow for some baryons
made of three different quarks to have the same symbol.
When this is the case, a prime is added to the heaviest
baryon (e.g. Z.F and EF, which are the usc counterparts
of the uds X% and A°, respectively).

TABLE I. Current PDG symbols for all baryons

Symbol Isospin (1) Ns + Ne + Ny, + Nt
N 1/2 0
A 3/2 0
b 1 1
A 0 1
= 1/2 2
Q 0 3

The concept of mass groups needed to be slightly re-
defined to be a group containing all the particles of a
particular J¥ configuration, of a particular flavor config-
uration, of a particular combination of strange, charm,
bottom and top quark. In the six-quark model, the var-
ious equations are extended to the following:

Q=L+%(B+S+C+B+T> 9)
Iz - } (nu - TLd) (10)

-1
Bzg(nu+nd+ns+nc+nb+m) (11)

Y:<B+S+C+B+T> (12)

S=-ng; C=+4n¢; B=—np; T =+mny (13)

where, C' is charm, B is bottomness, T" is Topness, and
ng is the number of quark of flavor ¢ € {u,d,s, ¢, b,t}.

Ultimately, this is nothing but a fancy way of saying
that the electric charge of a baryon is due to the sum of
the electric charge of its constituent quarks:

2 1
Q:—Fg(nu—i—nc—l—nt)—g(nd—kns—i—nb) (14)
and that all quantum numbers can be explain in terms
of the number of constituent quarks of different flavors.

IV. PROBLEMS AND GENERALIZATION OF
ISOSPIN

As heavy quarks were discovered, the baryon nomen-
clature was extended with the goal of preserving what
was already done rather than with the goal of reflecting
their physics.[4] This meant extending rules based on a
two-quark symmetry to a six-quark universe, rather than
redesigning them from the ground up to accommodate
six-quark symmetries. This leads to several problems
concerning physics, and others concerning clarity.

A. Generalized isospin and mass groups

Firstly, the concept of mass groups is only well-defined
for SU(3) projections involving both up and down
quarks, and some other quark. But looking at the data,
one can easily argue that the concept of mass groups
can be extended to other symmetries such as the SU(2)
symmetry between up and strange quarks, in the SU(3)
projection involving up, strange, and charm quarks (see
the usc octet in Figure [5| for example).

One could easily advance the concept of “generalized
isospin”, defined as

Tig = 5 (0 =) (15)

where n; and n; are the number of constituent quarks of
flavor ¢ and j, with ¢ # j.[29] One could thus speak of the
usc mass group of Q2 =/ and X+ (analogous to the
uds mass group of £, X% and ¥7), and we could then

devise quantitative descriptors of the absolute (ngfl];s) and
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Qiajllfs = (Slope) =~ m; —m; (16)

mi—mj

ijk _ (Slope) ~ 1
Crer = Height (ijk) 3my (17)

where i # j # k € {u,d,s,c,b,t}. The approxima-
tions assume that Mparyon = Minteraction +Mquarks, Where
Minteraction 1S @ constant specific to the ijk octet or de-
cuplet of a particular J*.

For example, using the most recent PDG values for
the mass of quarks,[I1] one finds that the estimates for

Qggs and erjeli, however crude and naive they might be,
compare well (within 15-20%, see Table [l) to values
calculated directly from the baryon masses, especially
when considering the large relative errors on the mass of

these quarks.

We also see that the quality of the us symmetry of
in usc octet is very comparable to the quality of the ud
symmetry in the uds octet, meaning that the notion of I,
mass groups for the usc octet is physically sound (QUS <«
1). Similar analyses can be done for other octets and

decuplets, and will always lead to meaningful (Q;]gs < 1)
I;7 mass groups for ijk octets and decuplets as long as
i and j are chosen so that m; and m; are both smaller
than my.

TABLE II. Absolute and relative quality of the uds and usc
mass groups symmetries

. Using Using
Quantity Notes
Mquarks Mparyons
ahs (MeV/c?) 25+ 15 4.1 s
i 83157 x107%  72x107° g
ue (MeV/c?) 97.5+31 123.6
Quss 25759 x 1073 3.1x 1072 d

& Using the masses of NT, N0 £+ 30 »— =0 and E~.
b Height (uds) = 3 ((mzo,mz-) — (my+,my0))

¢ Using the masses of ©1, =0,

d Height(usc) = 3 (<mﬂgvm5jvmzj+> — (mEo,m2+>>

Strictly speaking, the concept of generalized isospin
and the analysis of its associated mass groups is possible
within the current nomenclature, but the current nomen-
clature is not friendly to these. I,q and its associated
mass groups are put on a pedestal, while the other I;;
and their associated mass groups are completely ignored.
Though one could certainly argue that I,q is the most
used quantity, especially in low-energy particle physics,
one should not forget the other symmetries. As of
writing, nearly all of the J¥ = %Jr and JP = %Jr baryons
involving any combination of up, down, strange and
charm quarks were discovered; only the =+ and Q}*

. . +
are missing for the J* = %

Q:F+ and QL are missing for the JP = %+ decuplets.
It is only a matter of time for octets and decuplets

involving the bottom quarks to be similarly complete.[30]

octets, and only the =+

B. Lack of clear pattern

Secondly, there are 20 sets of three distinct axes possi-
ble for representing baryons in SU(3) diagrams, but the
current nomenclature only works well for 4 of them: uds,
ude, udb, and udt. For the 16 others, the projections take
completely different forms (see Figure [5)), and while cer-
tain patterns emerge, none are tied to any symmetry or
fundamental properties.

On top of the lack of clear pattern in the main
symbols, we also see some inconsistencies in the patterns
related to the superscript stars (or officially, masses).
Superscript stars only appear in the spin 3/2 decuplet,
indicating excitations, but do not appear for the At and
AP, despite being excited nucleons. If going by the offi-
cial rules, only strongly-decaying particles should have
mass indicated in parentheses. This means that the four
A should formally be referred to as AT, AT (1232),
AY(1232), and A~ instead of the usual A*T (1232),
AT (1232), AY(1232), and A~ (1232) (if one is of the
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FIG. 5. The udc (top), usc (middle), and scb (bottom) octets.
Circles denotes mass estimates. Note the lack of clear patterns
in the symbols when one changes the axes.

mindset that the four A are excited nucleons) or AT,
A*, A% and A~ (if one is of the mindset that the four
A represent the ground state of a A particle).

C. Lack of simplicity

Thirdly, to pin down the exact quark content and
symmetries of a baryon, one has to go through a long
list of steps. Taking the E.t as an example, the steps
required to determine the quark content are:

1. The Z indicates that this baryon has isospin %, and
that the sum of its non-up and non-down quarks is
equal to 2.

2. The c subscript explicitly indicates that it has one
charm quark, and implicitly that it has one strange
quark (if it had a bottom quark instead, it would
be explicitly indicated in subscript).

3. Knowing that it has one charm quark and one
strange quark, the 4+ charge indicates that the re-
maining quark is an up quark, via the Gell-Mann—
Nishijima formula.

and the steps required to determine the symmetries are:

1. The lack of either the parenthetical mass or the
presence of a * indicates a ground-state baryon. Is

the ground state of a usc baryon in the J¥ = %Jr
octet or in the J¥ = %+ decuplet?

oJP:lJr

5 octet

2. Where in the SU(3) diagram is the usc located?
o In the middle.

3. If it is in the middle of the octet, it is the 3X°-like
(part of the generalized isospin triplet) or the A°-
like (part of the generalized isospin singlet)?

e There is a prime, so it is the most massive
one (i.e. the X%like, part of the generalized
isospin triplet).

D. Unfortunate convention for primes

Fourthly, the prime is put on the spin-1/2 ijk baryon
that is part of the generalized isospin triplet. But the
logic in the case of the udk baryons was to distinguish
the isospin singlet (A°) from the triplet (XY). Thus
in the case of EF /=" one would expect the prime
to be placed on least-massive baryon, to indicate the
generalized isospin singlet state.



It is interesting to note that Hendry and Lichtenberg
denoted the A°-likes with a superscript “A”, to indicate
the antisymmetric nature of the flavor-part of these
baryons’ wavefunction.[2§]

E. Dependency on experimental results

Fifthly, the nomenclature relies on some experimental
measurements. Specifically, the formal name of a certain
baryon cannot be known until it is discovered, and
the uncertainties in mass measurement can lead to a
formal name that will become out-of-sync with data as
experiments improve the mass accuracy. For example,
the formal names of the spin-3 ¥* are X+ (1385),
$0(1385), and X7 (1385), despite their masses be-
ing 1382.8 & 0.4 MeV/c?, 1383.7 £ 1.0 MeV/c?, and
1387.2 4+ 0.5 MeV/c? respectively.[I1] This also makes
it impossible to formally identify baryons without
consulting the latest PDG review, unless one wishes to
memorize the approximate masses used by the PDG.

F. Exotic baryons

And lastly, while there is little experimental evidence
for the existence of exotic baryons such as pentaquarks,
heptaquarks, etc., it has not been theoretically ruled
out. This means that in the event that exotic baryons
are found to exist, the need would arise to have a
nomenclature for them as well. While one could (at
least in theory) extend an isospin-based nomenclature to
isospin pentets, hexets, and so on, doing so would only
amplify the existing problems.

V. PROPOSED NOMENCLATURE

Given that baryons are SU(3) objects, it is natural
to devise an SU(3)-based nomenclature (see Figure @
We propose the following rules for a new nomenclature,
designed to directly reflect their various symmetries, as
well as their quark content.[31]

e Baryons on the summits of the triangle (ii7) are
named €444

e Baryons on the hexagon (iij) are named (;;;

e Baryons in the center (ijk) are named k;;,

e Quark content is explicitly indicated in subscript
e Charge is explicitly indicated in superscript

e Decuplet baryons are starred

¥ * P
)/G Il CW Zn/’

i,j, k€lu,d, s, c,b,t}, with i# j#k

SN

FIG. 6. Proposed baryon nomenclature. Starred baryons be-
long to the decuplet. The primed baryons refer to the A°-like.

e Generalized isospin singlet baryons are primed

e JP is indicated explicitly in parentheses, alterna-
tively mass

—If JP is omitted, X, and Xyqq refer to
Xgqq (%Jr) and Xgqq <%+) baryons respec-

tively

The rules are vastly simpler and not prone to any of the
problems discussed in the previous section. For example,
the baryon currently named =" would now be named
k.. This displays nearly all the information about this
baryon in explicit form. The quark content is directly
indicated (usc), and so is charge (4). The main symbol
(k) tells you where on the SU(3) weight diagrams the
baryon is located (although this is technically redundant
with the explicit quark content). The superscript star
(or lack thereof) tells you the baryon has decuplet (or
octet) symmetries, and the prime (or lack therefore) tells
you the baryon is part of a generalized isospin singlet
(or triplet). As the nomenclature is inherently SU(3)-
based, changing the choice of n, axes on which to project
baryons will not result in completely different naming
patterns.[32] The only implicit property is I;;, which can
be determined via Table [TIl

The proposed rules also allow to easily identify

and summarize the interaction involved in the various
processes:

o Xyqq < Xy, are strong processes (g)
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FIG. 7. The udc (top), usc (middle), and scb (bottom) octets
and decuplets with the proposed names. Note how only the
charge and quark content change when different axes are cho-
sen.

TABLE III. How to determine I;; from the proposed names

Symbol Lij

ngk ;é 1 L

Xqqq 2

N = 1 1

Xoaq always 0
Xiaq always 1 (ni +ny)

o Xgqq <> Xgqq and X7, <> X/ - are weak processes
(W=)

’ 0 0
o Xyqq < Xiy, are electroweak processes (7", Z°)

The cost of this nomenclature is that one needs to be
slightly more verbose in the low-energy cases. For ex-
ample, instead of saying “the three ¥ (1385) baryons” or
“the three ¥* baryons” , one would need to say “the

Tua (%Jr baryons” or “the I,q(1385) baryons”. But
this change in language will pay off when one will want
to speak of “the I <%+) baryons” or “the I, (2643)

baryons”, rather than having to find awkward phrasing
such as “the mass group formed by ATT, 3*+ =*0 and
Q™7 which goes against the conventional idea that these
particles do not form a mass group.

VI. PRELIMINARY REACTIONS

The proposed baryon nomenclature has been presented
in preliminary form in a conference talk given at the
2009 Canadian Association of Physicists Congress.[33)

Reactions were mostly positive, with many, including
particle physicists, saying that they never gave much
thought about the logic behind the names of baryons
before. Two reasons were cited for this lack of interest.
Most non-experts, and many experts, felt that the cur-
rent baryon nomenclature was intimidating, especially
in the case of heavy baryons, and had a hard time
making the connection between the current baryon
names and the physical entities they were meant to
represent. Most experts also said they never really
bothered understanding the current nomenclature, and
just used whatever names the PDG used.

Some experts expressed reservations about losing the
current connection between baryon names and isospin,
although at the time generalized isospin had not yet been
introduced. Some experts also expressed concerns about
the required transition period and continuity in the lit-
erature, assuming the proposed nomenclature were to be
adopted. However, all felt that the proposed nomencla-
ture was conceptually much simpler and would be much
easier to teach and learn than the current one.



VII. CONCLUSION

If the proposed nomenclature is adopted (in current
or modified form), some will worry about the tran-
sition period involved. These concerns are perfectly
valid, since changing something as fundamental as a
nomenclature requires an entire scientific community to
reorganize itself, and such a reorganization should not
be done lightly. But one must remember that keeping
old ideas for sake of tradition also has a great impact
on a community. And one should also remember that
the adoption of the current nomenclature required a
transition at the time of its adoption, and there is no
reason to believe that such a transition would be any
less successful today than it was in 1986.

Others will be more concerned with the nostalgia
factor, saying this is equivalent to turning our back on
the rich history and excitement of early particle physics.
We argue that this should not be seen as abandoning
history, but rather as a celebration of our modern
understanding to ensure that the future generations are
not needlessly encumbered by tradition, and let them
stand on the shoulders of giants rather than on their

scaffolds.

As the authors of this article have neither the author-
ity nor resources to centralize and coordinate discussion
related to the adoption (or rejection) of this proposal,
it is hoped that the PDG will consider re-examining the
issue, as they once did 24 years ago.
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Appendix: Correspondence tables

In the event that the proposed nomenclature is
adopted (in current or modified form), Tables and
[V] would prove useful in making the correspondence be-
tween the current and proposed baryon names.
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The same applies to SU(4) projections, as the faces of the
JP = %Jr truncated tetrahedrons and of the JZ = 3%
tetrahedrons are SU(3) octets and decuplets. It would
also apply to SU(5) and SU(6) diagrams, assuming one
found a way to project 5 or 6 dimensions on paper.
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TABLE IV. Correspondence between the current and proposed nomenclature for octet baryons
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Curr. Prop. Curr. Prop. Curr. Prop. Curr. Prop. Curr. Prop. Curr. Prop. Curr. Prop.
N+ 'jud 22— ’i:dc El-:'— K:'Iutc Ez&+ F‘;;tj E/bo ‘%gsb Qg Cgsc Qjct ctj
N™ G | B Cdae | E2 Kise | B& kab | B Kaw | % G | Qo Caw
A° Kips EZF Jub E Fgsh E Cove = Koot Q7 Cost Q;t Ng,g
Ab o RE ] 2 Koav | Sy Ko | S Caw | EC Kaw | Q& G | Q& S
Ap Kb X, Cadb =y Kot By Kot i Kot Q0 Kt Qe Chbe
A? K:;j;it Eﬁ utj; Eg H:iost Egt Kld%t E/c% “2cb th “;Jgt tht C;;t
St G D ke | BETClE | RG] EET O RD ] Qo G | Q0 Rl
2 K | B G | BL e | Bh Che | OEd ml. | W sS | QF kL
xT Caas ° Cuss Ejb K’:;:b Ee" Kopse E;;tL "iibt Qf, ot Q5 Kot
EjJr ;Lj; = C(Zgg Egb K’élocb EICO ’%Slsc E;g ‘%gbt Q:—cb C;b Qlc}; K’;yt
TABLE V. Correspondence between the current and proposed nomenclature for decuplet baryons
Curr. Prop. Curr. Prop. Curr.  Prop. Curr.  Prop. Curr.  Prop. Curr.  Prop. Curr. Prop.
A atr | s mk | B0 G | =Rt G| mw mb | o s | o e
A* Qﬁd E:o ch B ;;s E:j_ ;ct EZE ’f;gt ng "f;gb ngb "izl?b
A° waa | St G | BT wie | BN mlh | BT GHT| i s Qe K
A~ €1dd 5° Knclb Ee° Kise Sh Kiaeb S e b Kb QLT R
D i s D ddb g° ) Bt o €sss Q¢ Kbt Qi €ib
2O knas | OSUTT G| BT min | ERT 0 mph |0 k| wEE | e s
e ;d; E:Jr “:;rt E:+ ’fZJsrt E;l? ;igb in "i:;b Qj‘; EZZ? Q;‘g ’/‘:Z?t
el B ddt =;° Koot i abb i Kot Qi R Qft it
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