
Field redefinitions 
& Unitarity L3

Al Field redefinitions
To obtain a truly model-independent

(or all-model accompassing) EFT one

should write all terms allowed by the

symmetry to a given order. Not all operators
are independent however; fields are

integration variables in the path integral
& there exists a freedom to do field
redefinition & obtain a theory physically
indistinguishable · This redundanes in
the description follow from the LS7
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That says the S matrix is in the

all-leg residue of correlation truction so
One has that a field transform of
the form

↑- 0 + 30
,

Sp = Eco
will change the correlation functions
but not the residue .

We say that this is because

both cases excite a one particle
state out of the vacuum

2010 a
+ (0) = 401(+ECnO)at

and other lectures have gone into more

depth as to why this happens,

Here instead of dwelving in the theory we'll
show how this happens in practise.



Consider the action 5 = Su + SE

with a syle higher diversial operator
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+
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# is a linear combination of an operator
we considered andme we didn't
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Now

consider the field transformation

p + q + 30-
ne

and its effect on
He &I

S4 + S = + Sx + 2 p + h.c + SE + O(t)
= S + SE4
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Now if one chooses 5 = Le +40 the

resulting action

5 = 54 + So

= S
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will parameters in the 5 case
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You can drive
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You can check that this is the same

resulting action if we use the EOM

26 =
- m2d - E 64 on

-

↓ show this

(08)880 + h . c = =20% (m2 000 + =(00P)
For higher order however vote that

the procedure "safe to use" is with 50 .



Let us now slow for a few S-ratrix

elements that both 5 & 5 give
The sae result .

First let's take 2- > 2 scattering or

equivalently 4-point where
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Let's do another one
S
the contact term & Opt
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&) we compare with the contact term in

SE we have to do some combinatonics
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If you area confused by the combinations
the same result can be obtainal
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With S = /d) ,
Seas given ,

and to one the quantizedo given in the

introdu atter
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It's gute tedious but remember
we are only interested in the
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What have we learned ? The two theories

are the same & there is no need to

compute trica ,
I can part choose one.

In our cares we defined our

bases with 5
>

so we say

ST + S
=

v Sx +SaxE

+ Sg + Ss
But an unknown plus on unknown
Is an unknown is an unknown go

there'sto need to use 2 separate
vanable

, define

c) = (c - EX

and we are back in SEFT·



B)Unitarity
As we saw for1d Scattery ,

the EFT

will signal its limt if one knows where

to look .

Consider((p) + 80(k) -> ↑(p) + 0xLk)
scattering and the exact S vanix element
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If you
haven't already you can show

that it M= Mo with Moscattering-angle O

independent and neglecting He mass of p

g+
IRIM.
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.

We do have a few operators that
would be subject to this bound

. Take
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that is M = 25 ·

A

This can be expanded in partial waves
each with a bood

; the re we know

about is

Mo = z/sod M Po (0) = (so do M

You can show that this leads to

1) = 8 &

One can estimate the scale at

whicontarily is not repeated &
we expect new physics as

Eur A

A similar bound applies to Fermis Theory



or ever
to the SM without the Hiss

scalar . In analogy we have

Eau↳G = V

which will help you understand why the

LHI was said to have aguaranteed
discovery·

For the case of a model we know
both sides of the equation & we

can check for consistency .

Take the sight scalar model &
substitute Err = Ms & the matching
condition is the resulting inequality
consistent for all f ?


