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* bxtend this knowledge to wider kinematic regions.
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* Chiral EFT can provide this information from the low-energy
symmetries of QCD.

* Effective approach to hadronic interactions at low energies.

* Rooted on the low energy theorems of QCD.
* Systematic improvable with controlled accuracy.
* Strong re-scattering effects limits the efficiency of the approach.
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* Higher order calculations are needed (unpractical).




Dispersively Improved XEFT
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* Analytic structure of the FFs.
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Electromagnetic Form Factors
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* Chiral EFT can be combined with dispersion theory improve
calculation of Form Factors.
* Studying the analytic structure of the matrix element allows us to

separate the perturbative vs the non-perturbative part:
e t-channel = non-perturbative - | F}; | (data, lattice, dispersion theory)

*s-channel = perturbative = ChEFT —» Prediction from 7V scattering.
* DIXEFT achieves good predictions for the spectral functions up to

t~0.3 GeV? and potentially up to | GeV?,

* Direct application to G = +1 operators = Scalar and EM FFs
eI of DM detection (scalar FF).
* Proton Radius Puzzle (higher order derivatives).

* Promising new approach to unvell the structure of the nucleon
from first principles.
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* We estimate the size of the N2LO corrections by considering only
the tree level contributions.

*Born Terms are accounted for though ga — ga — 2d1s M?
* Contact terms depend on d;

eScalar
41°%m dvm
AT = — 72 Y (dig — dis) Bt 2N (d14 — di5)
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T 2V 2 2 ot
= T3 (20 +da +25) M7 - 2d3v” B =

Dominant

* tstimate the value of di +d2 and dis —dis by imposing the charge
sum rules | GeV? | GeV?
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e [0 reconstruct the EM form factors, we need the isoscalar
component as well.

* One cannot apply the same approach as in the isovector case.
* |n the isospin limit, only odd number of pions contribute (G = —1)

* The isocalar component is dominated by the w and @ exchanges.
* VWe model the isoscalar spectral functions through the exchange of
these VM In the narrow width approximation.

ImFf =n )  a)d(t — M) (1=1,2)
V=w,op
af af as aj

(0.58,0.85) (—0.49,0.26) (—0.13,0.38) (—0.23,0.28)

* \We use SU(3) symmetry, some assumptions about the F'/D ratio
and empirical gonn couplings from (Machieidt PRC 63 (2001)] [Belushkin et al, PRC 75 (2007)]



