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INTRODUCTION

&HOSE reported particles which are customarily
called elementary are contained in Table I.

Table II is a catalog, possibly incomplete, of those
reported particles which are customarily called
resonances. Many of these resonant states have not
been generally accepted. We leave it, however, to the
user of the table to put question marks against or
delete such resonances which do not agree with his
theory or experiment.

CLASS, PARTICLE AND ANTIPARTICLE SYMBOLS

Division into hyperons, nucleons, and mesons is
employed also for the resonances. The hyperonic
states can then be logically defined as states with
baryon number 8 = 1 and strangeness 8 / 0, the
nucleonic states as states with 8 = 1 and 8 = 0, and
the mesonic states as states with 8 = 0.

The leptons have been chosen so that p, , e, v„,
and u, are particles; p, +, e+, p„, and p, antiparticles.

There are not yet name conventions for all
resonances. For some of them many names are in
use, out of which we have tried to choose the most
convenient one. It is, for instance, not very practical
to name the xX resonances X&, g2, g3, and X4 or
Ã*, X**, Ã***, and X****now that a new mX
resonance has been found which comes in between
X3 and X4 (or iV***and X~***).

We expect the starred notation to become un-

popular by the time a resonance is discovered which
needs eight stars to fit into the system.

Some resonances have not yet been named. With-
out any intention of depriving the discoverers of
their right in this respect, we herewith use some
working names. The working names have been formed
using the following rules:

1. A few letters are used for particular classes of
resonances:

~*for8= —2 8 = 1
Y*for8= —1, 8 = 1,
X* for 8 = 0, 8 = 1 when they decay into x's

and S,
Z* for 8 = 0, B = 1 when they decay into

strange particles,
K*for8= ~1, 8 =0,

x for bosons which decay into KK-pairs,
x for bosons which decay into 4 pions,

g for T = 2 bosons which decay into 2 pions,

q for 7 = 0 bosons which decay into 2 pions.
2. The baryons are given the two subscripts 2T,

2J (for Z*, X* and Z*) or T, 2J (for Y*), and the
strange bosons (Z*) one subscript, 2T. Not known
subscripts are left blank. Further degeneracy in the
notation is resolved by adding more stars.

3. a, y, P and y carry a subscript without physical
significance, only to distinguish between different
states.

Exceptions from rule 1 are ~QBQ (should be q 0) and
f' (should be &p4 or f,).

Clearly, symbols may change as further data be-
come available or as other conventions are accepted.

In Table I particles and their found antiparticles
are placed in separate columns. The only antiparticle
not found (to our knowledge) is ".In Table II both
particles and antiparticles are listed in the particle
column.

QUANTUM NUMBERS

A blank space in any of the quantum-number
columns may signify that the quantity in question
is not known, *or that it cannot be defined (T, T3, 8,
and parity for leptons). T is not repeated for isospin
multiplets, nor is T, 8, or parity repeated for a,nti-
particles. In Table II, J, parity and 6 parity are not
repeated for different charge states.

Different charge states are given separa, te entries
when they have been found.

Parity is defined in relation to X and K; by defini-
tion, X has parity + and K has —.

MASS AND MAGNETIC MOMENT

The mass is given in two units, MeV and m +; for
leptons m + is exchanged for m, .We choose the units

m + = 1.39.58 MeV = 2.4881 X 10 "g,
m, = 0.510976 MeV .

The accurate ma, ss is expressed in MeV for all

"' "Not known" here and henceforth is short for "not known
to the compiler. "



ELEMENTARY PARTICLES AND RESONANT STATES

T,var.z I. Filcnlentary Particles, 3 Iarch 1968.

M0

+0

1~ l

CD

Isospln re & g

7 Tg

Mass

CG {Mev)

1320.8 & 0.41
2
1
2
1

1
0 1+
0
1 1+

2 1189,40 + 0,20

2 1816

1195.90 & 0.80
1

119]..5 ~ 0.5
1—1

8.57

8.52

Magnetic
moment
(e/2m~)

Mean life

(sec)

1.4 (+Q.6/ —0.2) .
X 10 10

8 9(+1.4/ —0.9) Xlp "
{1.50 + 0.05) X 10 "

(1/2n ~)

8 X10"

8 X 10"

8.4 X 10"

1P-II & ~ p 10-» 10» P „P 1P

(0.78 + 0,08) X 10 " 1.65 X 10"

Common
decay
Diodes

A2r'

Branching Refer-
1'atlos ences
(%)

100 1

A2r0 100 2

100 3) 4) 19

100 3) 5) 19

50.7 + 2, 88, 4, 19
49.3 & 2.3

0 0 2+ -1 1115.38 ~ 0.10' 7.991 -1.5 + 0 5 (2 57 ~ 0.30) X 10 ". 5.4 X 10' P2r 66(+4/ —3) 6, 20
34(+8/—4)

n' 1
2
1
1
2

0
0

1+ p

1115.44 & 0.32

939.507 R 0.01

938.213 + 0.01

7.991

6.781 —1 ' 9128

6.722 2.792816 +
0.000084-1.8 w 1.2

1013 ~ 26 2. 15 X 10'-"

(1 9~1 0) Xlp" 4X10"

pe ve 100 7, 8

10

K
IC'

Z'

0 1 498.98 A 0.14

497.9 & 0.6

3.539

8.57 &0.04
Ae/22Ig

z,0(0.9o + o.o2) y 1o- 1.9 x io"

Z,', 6.3(+1,6/ —1.o)
X 10-'

1.3 X 10"

(1.227 % 0.008) X 10 ' 2.60 X 10" ~+,(~2)- -"(-2)
u' '.(P)
e+2rcv. (e3)

2r+2r+2r
—(2-+)

2r+2r'2r0(2. +')

2r+2r

2r+2r-2r0

32ro

64.2 W 1.3 9
18.6 & 0.9
4.8 & 0.6
5.0 & 0.5
57~08
1.7 & 0.2

69.4 & 1.0~ 11
30.6 + 1.0
8.7 a 2. 8 12
38&7

28.8 & 5.9

25.O + 5.9

1 1 0 0-1 0
0 0 0

139.58 + 0.05

134.97 + 0.05 0.967

(2.547 % 0.027) X 10 ' 5.48 X 10"

(1 05 ~ 0 18) X 10 " 2 23 X 10' 27
Ye+e-

100 38

98.8 13, 22
1.2

105.65 206.765 (1.001162 & (2.210 A 0.002) X 10 ' 4.69 X 10" '

& 0.002 0.000005)
m, e/22n„

e vev& 100

c0 e
O

e+

0.510976 +
0.000007

1m, (1,0011609 +
0.0000024)

e/2me

7) 10

v)L
0

v&

v,'
ve

1
2+1
1.

+2

1 0

( 0.00025

& 5m,

&5
X10-' 2n,

I

16) 21

17, 21

21

particles, except the muon and the neutrinos, for
which it is expressed in m, . The mass in the other
unit gives only the significant figures.

The magnetic moment is expressed in proton
magnetons for baryons, in muon magnetons for the
muon, and in electron magnetons for the electron.

The mass and magnetic moments of antiparticles
are included when they have been specifically
measured; otherwise, a blank space is left. A blank
space in the magnetic-moment column may also
indicate that the value is not known.

WIDTH AND LIFETIME

In Table I the mean life is given in two units,
accurse, tely in seconds and rounded off in 1/m, ~. The
relation is

1/m + = 4.7153 )& 10-'4 sec,

the latter time signifying the time required for light
to travel the distance of a Compton wavelength of
the m+ meson. This distance equals

1.4136 X &0-" cm.



)/IATTS ROOS

In Table II the full width F at, half-maximum of
the resonance is given in MeV, and the lifetime I' '

in units of ijm +, to allow comparison with the mean
lives in Table I.

A blank space means that the quantity is not,
known. %idths and lifetimes of antiparticles, and,
in Table II, charge multiplets, a,re not included
unless they have been specifically measured.

PRODUCTION PROPERTIES

In Table II one production reaction is given
although others may also have been used. The
laboratory momentum of the incident pa, rticle has
been computed for that production reaction, at the
threshold of resonance production.

A blank space in the k~.b column signifies that the
rest masses in the production reaction have not been
computed because no threshold exists or because it is
questionable which threshold is of interest.

A bla, nk space in both production columns indi-
cates that detailed information on the production of
different charge states is not, ava, ilable.

DECAY PROPERTIES

The most common decay modes are given if they
have been observed. By "most common" we mean a
branching ratio &~ 1/o.

The decay modes of antiparticles are not listed
because they are simply the antimodes of the parti-
cles, and the branching ratios a,re the same. A blank
space in any of the decay-property columns signifies
that the information is lacking.

REFERENCES

All detailed information is collected in the refer-
ence list which does not claim to be complete. Use has
been made of all llterat, ure avalla, ble ln Copenhagef1

by JAIarch 1963.
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20. The A parity is+ from J.W. Cronin and O. E.Overseth,
Proceedings of the 1868 Annual International Conference on
High Energy Physics at Geneva (CERN, Geneva, Switzerland,
1962), p. 458, who give support for P(KA) = —l.
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Phys. (U.S.S.R.) 43, 1564 (1062); March et al (cf. refere. nce
57); Euznetsov et al. (cf. reference 28).
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