
If there are N� generations of neutrinos with M� < MZ=2, so that Z0 ! ���� is

allowed, then �tot ¼ �had þ �lep þ N������ where ����� is the width to a specific ����
pair. Thus

N� ¼
�tot � �had � �lep

�����
¼ ð2490 � 7Þ � ð1738 � 12Þ � ð250 � 2Þ
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¼ 3:01 � 0:05;

which rules out values of N� greater than 3.

6.7 The quark compositions are: D0 ¼ c�uu; K� ¼ s�uu; �þ ¼ u�dd. Since preferentially

c ! s, we have

i.e. a lowest-order charge current weak interaction. However, for Dþ ! K0 þ �þ,

we have Dþ ¼ c�dd; K0 ¼ d�ss ; �þ ¼ u�dd. Thus we could arrange c ! d via W

emission and the Wþ could then decay to u�dd, i.e. �þ. However, this would leave the
�dd quark in the Dþ to decay to an �ss quark in the K0 which is not possible as they both

have the same charge.

6.8 The relevant Feynman diagrams are:

In the case of the charged pion, there are two vertices of strength
ffiffiffiffiffiffiffi
�W

p
, and there

will be a propagator

1

Q2 þ M2
W c2

� 1

M2
W c2

;
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