
The reaction for �� scattering in the parton model is described in terms of structure

functions, � � � � � ( � : energy of the scattered electron, � : scattering angle):
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� � � � � describe the probability of finding a parton with longitudinal momentum

��  inside the nucleon.

In the limit of large � � the structure functions � � � � � only depend on a dimen-

sionless parameter � as follows (assuming only spin ! " � partons):
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* : nucleon mass, +, -. / * : energy loss of the scattered electron, 021 : four-momentum transfer,

3, 4 * + / 01 : Bjorken scaling parameter, 05 : electric charge of partons

This phenomenon, i.e. that the structure functions only depend on � , is known as

Bjorken scaling.
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from the Particle Data Group:

http://pdg.lbl.gov/2002/strucfunfigrpp.ps

PHY521 Elementary Particle Physics



1970:

Glashow, Iliopoulos and Maiani (GIM) predict the existence of a fourth quark,

the charm quark. It has been observed that strangeness-changing neutral currents,
��� �� � � �� $ � &� � $
	 � � � 
 & � $ � & , are extremely rare, e.g. ( � � � ! )
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When introducing a fourth quark as follows
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with ( � � Cabibbo angle, ! is unitary)
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an additional term arises which at tree-level exactly cancels strangeness-changing

neutral currents. In order for the mixing matrix ! to cancel in the neutral current

an equal number of quarks with charge � � "(' and� ! "(' is needed.
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It is recognized that with respect to the electroweak interaction leptons and quarks

are intimately connected:

The Weinberg-Salam model is plagued by so-called anomalies ( � divergent fermion

triangle diagrams which can ruin renormalizability) which can be cured when in-

cluding the quarks.

The Glashow-Weinberg-Salam (GWS) model also includes the electroweak inter-

action between quarks which is treated analogous to the one between leptons:

Charged Current (CC) (couples to the � � boson):
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Neutral Current (NC) (couples to the � � boson):
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This gives rise to quark-induced anomalies, however with opposite sign, which

cancel the lepton-induced anomalies.

The GWS model is part of the Standard Model describing the electroweak interac-

tion between quarks and leptons.
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