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7+ p > A0 + KO
AV > 7+ p

KO = 7= + ot

[Courtesy Lawrence Radiation Laboratory, Berkeley, Calif.]
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The finder of a new elementary particle used to be
rewarded by a Nobel Prize, but such a discovery now
ought to be punished by a 10,000 dollar fine.

~Willis Lamb (1955)




66 . .
Baryon Summary Table

~2ooY

This short table gives the name, the quantum numbers (where known), and the status of baryons in the Review. Only the baryons with 3-
or 4-star status are included in the main Baryon Summary Table. Due to insufficient data or uncertain interpretation, the other entries in
the short table are not established as baryons. The names with masses are of baryons that decay strongly. For N, A, and = resonances, the
partial wave is indicated by the symbol Ly 55, where L is the orbital angular momuntum (S, P, D, ...), /s the isospin, and J is the total
angular momentum. For A and ¥ resonances, the symbol is L; 2;. ’ .

p Py MR | A(1232) Py HEEE | A Pyy x|yt Py HERE | D0 Pn‘ Fkkk
n Py k¥ A(1600) [ A(1405) So1 *dkk Z‘,’ 2T Pn skkk
N(1440) Py ¥¥F | A(1620) Sy R [ A(1520) Doy MR [ I Py MR F(1530) Py bk
N(1520) Dy *¥% [ A(1700) D3 ek [ ACL600) Py ¥*F | L(1385) Py RRRE | 3(1620) *
N(1535) S PR L A(1750) Py * ALI670)  Sop  FREE 1 X(1480) . * Z(1690) *E
N(1650)  Sip  FRK ] A(1900) Sy ¥+ | A(1690)  Dpy  *wA* | X(1560) 1 T(1820) Dyy  FE*
N(1675) Dy *4* | A(1005) Faiy  *+ | AQ800)  Soi ¥ | X(1580) Dj3  ** =(1950) *kk
N(1680)  Fis %% 1 A(1010) Py F*HE | A(1810) Py ¢ | Z(1620)  Si M | F(2030) K
N(1700)  Diz  *** | A(1920) Py *** | A(1820) . Fos  FRR | Z(1660) Py ¥ | Z(120) - *
N(1710)  Pip ¥ | A(1930) Dy A+ | A(1830)  Dps ¥Rk [ Z(1670) Dy MH* | £(2260) **
N(1720) P13 - ¥¥F L A(1940) Dy * A(1890)  Pyy  ¥FE | Z(1690) ok =(2370) **
N(1900)  Pi3 ¥ | A(1950) Fy;  Reer | A(2000) # P E(a750) Sy M| Z(2500) C ok
N(1990) A7 % ] A[2000) Fes  ¥* | A(2020) Ry ¥ (o) Py *
N(Q000) Fis ¥ | A(2150) Sy X A(2100) Gy R¥ | I(1775) Dy RRE | 0 Fhkk
N(2080) Dz ** L A(2200) Gy  * | AQLI0) R *+ | I(1840) P ¥ £2(2250)~ -k
N(2090) S;;  * A(2300) My ¥+ | A2325) Dpy % I(1880) Py k| £2(2380) i
N(Q100) Py * | A(2350) Dy % AM23B0)  Hoy ¥* | Z(1915)  Fy  RvRE | 02(2470) b
N(2190) Gy ¥ | A(2390) Fyy ¥ A(2585) o X(1940) Dy3 ¥
N(2200) Dy ¥ | A(2400) Gy : £(000) Sy * . |AT o
N(2220)  Hig  MFE | A(2420)  Hyyy  HEEE .| E(2030)  Fp Reek | A(2593)F ok
N(2250)  Gig M| A(2750)  hyyy Z(2070) Fi5  * Ac(2625)F . e
N(2600)  har  FFF | A(2050)  Kypp ¥* ' I(2080) Pz ¥+ | A(2766)F *
N(2700)  Kygp ** ' I(2100) Gy * A(2880)F . Hx
O(1540)* hx . X (2250) #x | X,(2455) kK
®(1860) * t% X(2455) | £o(2520) K
0o g X(2620) - # | = %
2L “’3"? 5(3000) * =0 Hrk
: : 224 | z(@0) x|z whk
. _,_-:ICO *kk
+ §) "’<'{’ 2 7 =(2645) -
‘ ‘ | E(2790) FHE
: =,(2815) oEk
gg *okk
= *
cc
Ag K%k
=0 =5 *

#Ex Existence is certain, and properties are at least fairly well explored.

*+k - Existence ranges from very likely to certain, but further confirmation is desirable and/or ;
quantum numbers, branching fractions, etc. are not well determined. H . Z * Lf T

**  Evidence of existence is only fair,
* . Evidence of existence is poor.



'Z,obbf 65

Meson Summary Table

C See also the table of suggested ¢q quark-model assignments in the Quark Model section.

« Indicates particles that appear in the preceding Meson Summary Table, We do not regard the other entries as being established.
1 Indicates that the value of J given is preferred, but needs confirmation.

LIGHT UNFLAVORED STRANGE BOTTOM
(5=C*B=0) : (S=+1,C=B=0) (B= 1)
IG(JPC) . IG(JP(;) . ,(JP) . /G(JPC)

I ent 17(07) o m(1670) 1@ ) | ekt 1/2(0™) o B* T 1/2(07)
ond 170~ +) | « p(1680) C o=@ ) | ek® 12007) | em - 1/2(07)
oy 00~ 1) | o p3(1690) 13— 7) | e kY 1/2(07) o B%/B% ADMIXTURE'

o /5(600) 0Tt +) | o p(1700) Y| ek 1/2(07) o B*/B%/B%/b-baryon AD-
. Z%Z)) {:8 _ :; ;2((117733)) ;;8 i i; ZEE”"; 1; QE°+; ‘ “JLXL%RE » CKM Matrix
. : e fy o K*(892) . 1/2(1~ ° u

i QT I b B A
ofy » o . 0 1/2(1 BY(5732 L
S e B e s R S
o 1y (1170) 0=+ ) | misro) ot | ﬁ"ﬁiiﬁ? iﬁ&) (8= +1.5= %)

o by(1235) Rty | p(1900) ta—") Kf1460) 1/2(0—; ¢ B} 0(07)

* 21(1260) 1=ty | p(1910) ot | (1580 1/2(27) B; 0(17)

o H(1270) ot@ Ty | o p(1950) ottt 1 k(1630) 1/2(77) B! ,(5850) 2(?%)

» £;(1285) oF(tT) | ps(1990) FETT) | Ky(1650) 1/2(1%) -

en(1208) + - 00~ | o f(2010) oteth) 1, Kl*(1680) 1/2(1~ BOTTOM, CHARMED
o x(1300) 17(0~=*) | #(2020) o0+ | Sl 1) (B=c=#b

* 2(1320) 17 F) [ ea2000) - 1@t Kz‘(1780) 152%3—) . B o0™)

* (1370) ot(0+) |« £(2050) ot ) | ois20) 1/2(27) z

hy(1380) =ty | wa(2100) 1=(2=%) K2(1830) 1/2(07) T T
o m1(1400) 1—a— 1) (2100) ot(++) K3(1950) 1/2(0%) * 1e(15) 0_(0 _ _)
o 7(1405) ot~ T).| K(2150) o+ Y aan + ¢ J/9(15) 0T
e (1420) . ot(atH) | p(2is0) Ha—) K3(1980) ' 1/2(2+) * Xeo(1P) o+
o w(1420) 0~y | f(2200) ot(+ 1) * Ki(2015) Y 2(4_) | e xaltP) O;L (177+ )

£(1430) ot2++) | £(2220) otpt+ | fe(20) 120 he(1P) S
« 29(1450) 1=(0++) oratty | K@) 25T) | e xa(1P) et
o p(1450) Ha— ) | n(220) oto-+ | 5(2380) 1/2(57) 7¢(29) ot(o—*)
o p(1450) ot~ ) | ps(2250) 13—y | K4(2500) 1 2(‘7‘7" ) * 9(25) 017
o £(1500) ot | o h(2300) . ottt K(3100) T et )

fi(1510) ot tH) | f(2300) ottt CHARMED h(3830) N
o £1(1525) ot@F+) | o f(2340) ote+tH) | (C==1) X(3872) [

aises)  ot@TH) | m(3s0)  1HET) [T a0 ] L L) L
" hy(1595) -1t =) | a(2e50) - 1=(6+F) | o po a0y | #(4160) 017 ")
o 1(1600) 1-(1—+) | #(2510) 0t +) | o pr(2007)0 20y L W(4415) 0T )

—1++ . " _ —

P SRS RO NG B S =T
* 12(1645) oF(z—F) | FutherStates - D0y e | 742((112)) - g‘g - —g
+ w(1650) 0m(1™ ) E o Dy(2460)° 1/202%) | 4 x00(1P) oo+t
* w3(1670) 0m(3™ ) _ o D§(2460)* 1225 | o xm(1P) ottt

: D*(2640)% 1/2(?%) o xp2(1P) o2t )
o T(25) 0~(17 ")
CHARKED ST e |« xaol2P) ottty |
o w1 x51(2P) - ottt
ST o) * x62(2P) 0'_{(2 t f)
e Dz S2317)F o(0*) : 182 3_8 - —g .
o D,y(2460/*  o(1F) ¢ T(10860) 0=(1" ")
. gslggggi gg;:) e T(11020) 0~ (17 )
¢ Us2 [
' : ~ NON-qg CANDIDATES
NON-qq CANDIDATES
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Many examples of Q™ -particles decaying in each of the three modes
have now been observed and, indeed, a ‘beam’ of highly-relativistic

strange baryons including Q~ has been developed at CERN. The best
values of the mass and lifetime are

My = 1672.43+0.32 MeV/c?
- = (0.82240.012) x 10710 s,

The spin of the Q™ has also been measured from the angular distribution
of its decay products (see section 9.3) and found to be 2.

Fig. 5.8. The first Q~-particle to be observed (Brookhaven National
Laboratory, 1964).
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