
 

Non linear
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still invariant under SOG
under isospin trfs with infinitesimal E
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then from Ja dador we get
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and thus SDI 2 5 5 72 is a linear

though field dependent isospin rotation
L remains invariant



The trf rules CH and B specify a

non linear realization of SUCH SUCH

Passing to the limit
M t as

with 1M co constant

or can be integrated out i.e set to its
expectation value
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where F 2457

Choosing normalization
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we get
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acts as coupling parameter accompanying
interaction of each additional pion

4 specifies a non linear r model



Remarki
The non linear o model has the

following geometric interpretation

G global symmetry group

1 spontaneous symmetry breaking

Hc G unbroken group
Goldstone bosons parametrize the space

GIH as a manifold
speify to G OATH H OCH

OCH117 04 1 n s

in our case G SOC4 sac 2 x SU L

and H SUCH
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Now S3 has SOG invariant metric

ds
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with north pole at x es

This our F Lagrangian 4



pictorially S

RY
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spacetime

target space

Now let's continue our discussion of
pion interactions

expand L in powers of
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TT scattering to lowest order in is

then given by
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where
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where a b c d are is vector indices
indicated number of derivatives

At one loop we get
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gives corrections to Lagrangian of
the fam DIY and CDI 45757

L is non re normalizable but gives
sensible results if we tak all
counter terms into account

most general effective Lagrangian consisten

with our symmetries
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each derivative in each interaction vertex

Q
2

internal pion propagator Q

d4q associated to each loop a
4

general connected diagram of order Q
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where di is number of derivatives in

an interaction of type i Vi is vertices

of type i I is pion lines L is loops
we have
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where
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define re normalized couplings

c4R C4 film LII
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where m is renormalization scale oforder Q
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crossed terms

Axialvecterrent
E Ah Iffy 85 Noether's theorem

E a 5 Iffy 255.135
is current generated big 25 2 b I B E
we find
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in lowest order the pion decay
amplitude LVA.cl IYii7 is

E F
Lorentz invariance tells us that

higher order corrections must be

proportional to powers of PEA 2

small as my 0 approximately


