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EOM and gauge variant operators

Annoying Operators

and
annoying divergenies

subdivergences CT diagrams



The Low Energy EFT
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Renormalization at two loops

At two loops there are

500 7 point

3k 3 paint

15k 4 paint

So 70k diagrams with physical insertions

500 terms per diagram
on 10 million terms



Renormalization at two loops

R operation
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GU operators

QCD BF gauge
Abbott 1982

only invariant w.r.t.BG field Gt

So in subgraphs quantum fields can generate
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quantum gluon
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Avoiding ECM operaters

Ingredients

1A Green's functions are unchanged under

field redefinitions

B GU operators are ECM operators

c EOM operators can be removed

order by order

D In the end ECM operators do not

mix into physical sector



Avoiding ECM operaters

Example Massless QED dipole

TIDY Tom FMY R4110124 54 53

Kill ECM operator Y 4 12104
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Avoiding ECM operators
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are left unchanged
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RJ term

L 0 RJ term

has no 4 contributes only to 447 ee

all other contributions are disconnected

amputation mult with Ip ml

goes into ECM operators in the end

2 R
44 heh

from RJ



Summary

L and L give same Green's functions

has no EOM operators

RI term affents only tree level diagrams

General argument in upcoming paper

Tested in QED Dipole and GCD dipole

Construction and leap insertion of
unisante operators not needed
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Barkup 2 loop REES Inpole l loops

ECanO c
are
mh C 8 8

Using a C 0 and topologinal
identities
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where I Mfc
depends on finite muarmalizations

scheme dependence in RGES two leaps



Backup Chiral symmetry

But D dimensions in HU

4 04 4 4 IR YR 4 4 FRIEY

spurious symmetry violating terms in intermediate steps

Need to cancel in relations between observables

finite efforts on 0 are lenal

Can compensate in flfinite



Bankup The looped LEFT
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