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If quarks and leptons are made of constituents, then at the

scale of constituent binding energies, there should appear new

interactions among quarks and leptons. At energies much below

the compositeness scale (Λ), these interactions are suppressed

by inverse powers of Λ. The dominant effect should come from

the lowest dimensional interactions with four fermions (contact

terms), whose most general chirally invariant form reads [1]
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Chiral invariance provides a natural explanation why quark and

lepton masses are much smaller than their inverse size Λ. We

may determine the scale Λ unambiguously by using the above

form of the effective interactions; the conventional method [1]

is to fix its scale by setting g2/4π = g2(Λ)/4π = 1 for the new

strong interaction coupling and by setting the largest magnitude

of the coefficients ηαβ to be unity. In the following, we denote
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as typical examples. Such interactions can arise by constituent

interchange (when the fermions have common constituents, e.g.,

for ee → ee) and/or by exchange of the binding quanta (when-

ever binding quanta couple to constituents of both particles).

Another typical consequence of compositeness is the appear-

ance of excited leptons and quarks (%∗ and q∗). Phenomeno-

logically, an excited lepton is defined to be a heavy lepton

which shares leptonic quantum number with one of the existing

leptons (an excited quark is defined similarly). For example,
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mainly an explanation of conventions and nomenclature



slow incremental change

9 new results up from approx. 3 new results per year

page count reduced by pruning 
superseded results over 10 years old
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Listings

Composite Technicolor

2006 8.75 pages 0.5 pages

2008 5.5 pages 0.5 pages

2010 5.25 pages 0.5 pages

2012 3.5 pages 0.5 pages



Advisory Committee 
Recomendations

2006: The leptoquark and compositeness minireviews should be 
complemented, in a style parallel to the technicolor review, by a 
survey of experimental results on mass limits etc. For this 
purpose, the PDG may want to add experimental physicists to the 
teams writing these reviews.



Advisory Committee 
Recomendations

reviews of Electroweak, Top, SUSY, Dynamical Electroweak 
Symmetry Breaking, Extra Dimensions, and Compositeness 
(especially in models of composite Higgs bosons), should be 
updated to incorporate the new discovery in a consistent and 
coherent way

separating composite Higgs from technicolor

Also the section about bounds from compositeness only really 
refers to bounds on higher dim' quark operators. Now there are 
bound on Higgs compositeness, maybe there should be 
consideration to mention this and refer to the bounds in the 
Higgs review.


