
 

7.7 The ΔF 2 amplitudes in the gauge less limit

As we have seen last time
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This result has some peculiar features
non decoupling effectof the heavy mass inside the loop
what happens if mt is
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To better understand the result it is worth to repeat the calculation
n a special limit the gauge less limit ofthe SM Lagrangian

Since flavor dynamics originates fromthe Yukawa sector we shouldbe

able to understand the main features of flavorchanging processes

in this limit
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This is the correct result obtained from the full Lsm in the

limit Mt mW Using ME 8 we get indeed
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B the non decoupling behaviour for my is is due to the fact
that we need to send as to obtain this limit

the dependence from me is fictitious

the GIM cancellation is also somehow fictitious



7.8 A closer look to FCNC processes

Having understood the usefulness of the gauge less limit in

flavorphysics it is worth to go back to analyze
the structure of

DF l FC NC amplitudes

A The Z penguin
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Similarly tothe box An YEVHEN 58ns En
amplitude in DF 2 also

in this case we find on Leff YEVtVts 528ms Dnd
amplitude that grows with ye

YE
Indeed we do not modify the 1 4

coupling ofthe 2 boson to fermions Yu 31
protectedby gaugeinvariance but we 247

construct an effective d a operator

f f mznwith 2 Higgs fields thatafterthe
spontaneous symmetry breaking effectively tr

gggenerates a flavor changing coupling
Yu33of the Z to quarks

General argument all non trivial flavorchanging amplitudes generated beyond
treelevel ΔF 2 FCNC correspond to d 6 effoperators generalised Fermi theory



3 The 8 penguin

The only allowed d 6 effective couplings between the g field
and 2 quark fields e g b s are
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roceeding as before we can identify the leading dependence from the
Yukawa couplings
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In this case the amplitude is not fully dominatedby
short distance contributions finite for yes a

we can expect sizable corrections by the diagram where we

replace t with c inside the loop longdistance dynamics

The peculiar behaviour of ΔF 2 amplitudes Z penguin is unique
These are effective interactionswhose strength is completely dominated by
shordistance physics precisely calculable highlysensitive to physics beyondSM



79 Summary of accidental SM global symmetries
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Some subgroups ofthese global Σ V Zkt
symmetries are gouged

UH subgroup ofboth flavor custodial symm
SUCH subgroup of custodial symm

TheYukawa interaction breaks both custodial flavor symmetries
Beside the gouged SURI UCAly the only remoningexact

embriken

global symmetries are

on
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The smallness ofthe Yukawacouplings for fermions of the first 2 generations
and the smalnessof the 3 1,2 elementsof the CRM matrix are responsible

for the smallness of FCNC almost exact residual V125 flavor symmetr

acting on the light generations


