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Under what conditions does it faithfully describe some BSM at low-energy?
When is it justified to truncate the EFT expansion at dimension-6? Exceptions?
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No, only to
Example: Fermi theory                                   is it valid up to v=246 GeV?                         

Weak couplings reduce the validity range of the EFT (as naively expected)

Strong couplings extend it (for g=4∏ Fermi theory ok up to E≈3 TeV!)
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Although similar constraint as LEP on cg*2/Λ2, the LHC one consistent 
only for large g*>g
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g2⇤
g2

E2

⇤2

◆
g2⇤
⇤2

H†DµH ̄�
µ 

ĉ
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(not always the case: power counting keeps track of situations where this is a good assumption)
Gives physical meaning to assumption c(6) ' c(8)

Gives interesting range for 
Allows results to be consistently presented in             or               plane 
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Bounds on c/Λ2 can be shown for different c=g*2  and in (c,κΛ) plane 

➙ Contains all information in terms of transparent physical parameters, 
for transparent physical assumptions

departure from 

 naive bound

Why is this relevant?

EFT validity condition can be imposed by repeating analysis with extra cut                 
on                        for different values of
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departure from 

 naive bound

Similar as DM mono-jet searches 

Issue and solution well-known in DM community

⇤ g ⇤
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]
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mDM

Racco, Wulzer, Zwirner’15 
(see also ATLAS - 1502.01518)



Important Remarks - Signal!

Higher Precision  ⇿(around measurement) NLO + terms higher order E/Λ  
improve characterization of UV model 



Important Remarks - no signal

Higher Precision ⇿ Smaller Deviations ⇿ Improved Expansion Validity
(weaker coupling or larger scale) loop effects proportionally small, 

more theories with dim-8 negligible**, 
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g2⇤
g2

E2

⇤2

◆

(for constraints)

we are yet to observe the leading  
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**exceptions later
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Exceptions
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Conclusions

Question of EFT validity relies on generic BSM hypotheses to relate value of 
Wilson coefficients ci(6)  and ci(8) to physical BSM quantities

Dim-8 can generically be neglected unless symmetry structure 
suppresses dim-6: this interesting cases can be studied case-by-case

Simple concrete framework (one scale Λ,one coupling g*,symmetries):

EFT necessary to parametrize departures from SM
Better precision, stronger constraints, applicable to wider classes of theories,  
better the expansion!

Analyses with different cuts in experiment energy, allow to show 
constraints in physical (g*,κΛ) or (c,κΛ) plane
Regions with BSM>SM (ubiquitous in LHC searches) EFT-allowed in strong 
coupling limit

Control over parameters in expansion ➙ truncation justified


