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What to constrain?

e.g. D1, M3

etc. operators
4 Simplified

Models

e.q. Z’, Scalar

singlet DM Full

Models

e.g. MSSM, UED




—ffective Field Theories

Q%r_Mz M?

D1 = (xx)(qq)
D5 = (xv"x)(qv.9)

Jdadb Jadb (1 ,




Complementarity

B XX Oq3—xx
Ny = Ny ONx—Nx

X qq Ovx—qq
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Fundamental Limit to Validity

- |n s-channel:

1) Q¢r > 2mpM

B N e <
M M
4




Measuring the Validity




Measuring the Validity

- |f we want to measure the validity as a fn of A,
the Qi < M condition means choosing a
model-dependent relationship between M and A: e.g.

M —

- Best case scenario;

vV dadb = 47T Qtr S A A

Starting choice for coupling:



Measuring the Validity

Calculate or measure the fraction of events
O-eff |A>Qtr

that pass the condition Qu < A, for a given Roate
choice of A and mpwm O eff

D5 = (x7v*x)(q7.9) dg XX+ et
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Measuring the Validity
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Summary

- Effective Field Theories are a powerful tool allowing
comparisons between different classes of experiment.

- At LHC energies, the approximation begins to break down,
and remains fully valid only for very large couplings and
values of A.

- More on the implementation of the truncation, and
dependence on the UV completion & couplings
from Steven next.
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