Fundamental Particles and Interactions

1. Usethequarktableto find the electricchage, baryonnumberandspinof an ™, which con
sists of edd quark combination.

Quark Charge (e) Baryon number Spin (hbar)
u,a 2/3, -2/3 1/3, -1/3 1/2
d,d -1/3, 1/3 1/3, -1/3 1/2
c,C 2/3, -2/3 1/3, -1/3 1/2
5,5 -1/3, 1/3 1/3, -1/3 1/2
t,k 213, -2/3 1/3, -1/3 1/2
b,B -1/3, 1/3 1/3, -1/3 1/2

2. The K™ meson(the kaon)decaysby the processK ™ — n* 4+ n° . Assumethatin this decay
the conservationaws of chage,baryonnumber andleptonnumberareobeyed Whatarethe
values of these quantum numbers ofK™ :meson?

3. Showthatthe conservatiorof chage,baryonnumberandleptonnumberaresatisfiedin neu
tron decayn — p+e + 1T,

4. Thereactionp+ e~ — p+ ¢" doesnotoccurin sensitiveexperimentslesignedo observat.
Why not?

5. them™ mesondecaysasn! " W + V. Whatis the baryonnumberof # ? Whatis is lepton
number? Is it a boson or a fermioihat is its electric chge?

6. Positivepions (! *) canbe producedin the reactionp+ p— n* + D, whereD standsfor

deuteronthe >H nucleus.Usethis informationandthe known quark contentof protonsand
neutrons to get the quark content of these pions.

7. Thequarkcontentsof somestronglyinteractingparticlesare (uud) for proton,(udd) for neu
trons, (ud) for n* , (da) for !'' , andeither (ua) or (dd) for ! °. The following figure is a
sketchof the reactionp+7n~ — n that usesthis in-
formation. Here all lines represenparticlesmoving %—{% > d

u

to the right, with right-pointing arrows for quarks 3

and left-pointing arrows for antiquarks.Moreover U
guarklines neverendin sucha graph.Usethis tech p{u >
nique to draw graphs for the reactions g 3>-
a) p+! " n+10

b) P+ !+ +10
) p+T " ptntp
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