Cambridge Physics for the 1B Diploma

Mark scheme for Support Worksheet — Option J,
Worksheet 1
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Baryons consist of three quarks.

Each quark has spin % (in units of # ); and so three quarks can have their spins all up

for a total of g; or two up and one down for a total of %
A meson consists of one quark and one antiquark.

Each quark and antiquark has spin % (in units of 7 ); and so a quark and an antiquark

can have their spins both up for a total of 1; or one up and one down for a total of 0 .
The photon is one but there are many others.

The antiparticle must have opposite quantum numbers to those of the particle; hence
for Q=-Q implies Q=0

A particle may emit a virtual exchange particle thereby changing its energy and
momentum; the emitted exchange particle is absorbed by another particle which
therefore also changes its energy and momentum; this exchange is interpreted as an
interaction between the two particles.

The photon.

The W*; and Z° bosons.

The gluons.

a The proton consists of uud.

b The neutron consists of ddu.

It would violate baryon number conservation; 1— 0+0

It would violate baryon number conservation; 1+(-1) >1+0+0

a Gluons do not change the flavour of the quark and so q is still u.
b Red antiblue.

-1
S=-3;Q=3x—=-1
Q=3x 3

2 1
S=+41; Q==+=-=+1
Q 3 3

Copyright Cambridge University Press 2012. All rights reserved.

[3]

[1]

[3]
[1]

[2]

[3]
[1]
[2]
[1]
[1]
[1]
[2]
[2]
[1]
[1]

[2]

[2]

Page 1 of 1



