




4 1 Historical Introduction to the Elementary Particles

meson mass status exotic

π 138 π

K 496 K
K3 1630 dead yes
χ2 1340 f0(1370)?
κ3 1275 f1(1285)?
K∗∗ 1260 K1(1270)?
f 1253 f2(1270)?
K∗5 1150 dead yes
χ1 1045 a0(980)?
κ2 1040 dead
κ1 1020 φ(1020)
ψ5 990 dead yes
K∗1 888 K∗(892)
ϕ3 885 η′(985)?
ω 781 ω(782)

meson mass status exotic

ρ 755 ρ(770)
ρ2 780 f0(600)?
ρ1 720 f0(600)?
ψ4 760 dead yes
K∗∗1 730 dead
δ 645 dead
α 625 dead
ψ3 597 dead yes
ζ 556 dead
η 549 η

ϕ2 520 dead
ψ2 440 dead yes
ϕ1 395 dead
ψ1 330 dead yes
ωABC 317 dead

Problem 1.11

From the last column in Problem 1.10 I count 7 exotic species, all of them now
dead. Of the surviving particles (of course) none is exotic.

Problem 1.12

1 quark (u): one (uū); 2 quarks (u, d): four (uū, ud̄, dū, dd̄);
3 quarks (u, d, s): nine; 4 quarks (u, d, s, c): sixteen;
5 quarks (u, d, s, c, b): twenty-five; 6 quarks (u, d, s, c, b, t): thirty-six.

The general formula for n flavors is n2.

Problem 1.13

1 quark (u) =⇒ 1 baryon (uuu);
2 quarks (u, d) =⇒ 4 baryons (uuu, uud, udd, ddd);
3 quarks (u, d, s) =⇒ 10 baryons (baryon decuplet).


