Dr. M. Grazzini FS 2014

Advanced Field Theory: Exercise Sheet 9

Due: Thursday, 8.5.2014

Exercise 13

a) Start from the Lagrangian of chiral perturbation theory at order p? as stated in the lecture:
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Insert D, = 0, x = 2BM, M = diag(m,, mq, ms) and expand the Lagrangian up to the second order
in ®. Up to a constant, you should find
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b) Write the Lagrangian in the form
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and identify the masses of the scalar particles appearing in the Lagrangian.

c¢) Verify the Gell-Mann—-Okubo mass formula
4m3. — Sm% —m2 =0 (6)

and the Weinberg ratio of quark masses
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where mz = 3(miy +mi_ +m2o), my = (Mo + Mo + My +mi ).



