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But we donÕt know whether it can be embed in a sensible UV completion

Pomarol, Riva 1308.2803



Ébut other constraints apply

¥ (Too) much information lost along the ßow 
!
¥ e.g. the UV theory is unitary 
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Falkowski, Rychkov and Urbano 1202.1532
~analog sum rule in QCD  

experimentally veriÞed in pi-pi scattering! 

Longitudinal polarisations give A~(const a-dependent) s

but various subtleties at g=0 in the forward scattering!
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Conclusions

¥ Universal sum rules & positivity constraints for IR scattering Amp. for 
arbitrary symmetry groups 

¥ They set constraints on every EFTs in the IR !
Natural question: what are the constraints in custodial extensions of 
the SM?) 

¥ Constraints on the RG evolution? 

¥ The sum rule for the Higgs boson (at Þnite couplings and masses) 



thank you!
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once-subtracted sum rules for arbitrary symmetry H

here taking m<<mu 
(later another choice mu=2m^2
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Bottom line: forward amp. arenÕt continuous but sum rules are! 

UV-IR cancellation enforced by analyticity: small circle=big circle
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Eikonal approximation
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ladder (crossed) diagrams
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Abardel, Itzykson (1969) !
Levy, Sucher (1969) 
Giudice, Rattazzi and Wells (2002)

see also Amati, Veneziano and Ciafaloni
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X I ( !! ! )J ( "" ! ) = (! )I ( ! )+ I ( ! ! )+ J (" )+ J (" ! ) X I ( !! ! )J ( "" ! ) .

block diagonal X-matrix

X =

✓
X̂

X
mix

◆
,

Cab
I ( ! ) i = ( ! )I ( ! ) Cba

I ( ! ) i parity under permutation

X I ( !! ! )J ( "" ) = X J ("" ) I ( !! ! ) = 0 (�)I(⇠) = �(�)I(⇠
! ) .if


