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* [hey have the potential to solve the "Proton radius Puzzle”.
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e Chiral EFT has made some important progresses in the last years.
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» Correct extraction of the phenomenology at low energies.

* Extraction of oxn from modern PVWAs + Tr-atoms scattering lengths:

e » Confirmed by Roy-Steiner analysis.
N 59(7) MeV e They argue the same reasons as the Chiral EFT analysis.

— Compton scatterin 9 [Lensky and Pascalutsa, EPC 65, 195 (2010)]

*Prediction of oy, By;1 —=  Agrees with PDG
* Relativistic corrections are very important for some polarizabilities

[Bernard, Kaiser and MeiBner, PRL 67 (1991)], [Kao, Spitzenberg and Vanderhaeghen, PRD 67 (2003)].
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* |[ntervene in the theoretical prediction ( 0(a?,,)) of the proton
radius through the Lamb shift AFEzp_ss.

* [hey have the potential to solve “Proton Radius Puzzle™
N A (re 2 ) =031 me V=Sl

* [he polarizabilities contribution starts with the 2y exchange.

T p
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=1 3
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(P a) = - (o + L5 ) 102, + 47 (P - T ) (P - S ) o2 @)
o THB) = 47 Q2B (Q?) + . ..
AE®OD o, Qem o [T dQ T(NB) (0 02y _ 7(NB) (o 2 1
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e Chiral EFT provides predictions of the leading contribution.
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* [he relativistic structure 1s Important to agree with
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Pachucki | Martynenko Pineda |Vanderhaeghen| McGovern | & Szczepaniak | Pascalutsa Pineda
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@ EREcalcliations

Phenomenological determinations (dispersion relations+data)

[1] K Pachucki, Phys. Rev.A 60 (1999). [5] Birse and McGovern, EPJ A 48, (2012). Carlson & Vanderhaeghen, PRA 84 (201 1)
[2] A. P Martynenko, Phys. Atom. Nucl. 69 (2006). [6] M. Gorchtein, F |. LLanes-Estrada and A. P. Szczepaniak, Phys. Rev.A 87 (201 3).
[3] D. Nevado and A. Pineda, Phys. Rev. C 77 (2008). [7] ). M.Alarcén, V. Lensky, V. Pascalutsa, Eur. Phys. |. C 74 (2014).

[4] C. E. Carlson and M.Vanderhaeghen, Phys. Rev.A 84, (201 1), [8] C. Peset and A. Pineda Eur. Phys. JA 51 (2015).
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* Relativistic chiral EFT agrees with dispersive determinations!
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*\We calculate the VVCS amplitude in covariant BChPT + A up to

O(p'/A)

in the 0-counting,

*We Included a dipole structure to the magnetic coupling of the
A(1232) —— Important to reproduce electroproduction data.

* [he calculation is predictive.

* Our predictions are In good agreement with experimental data

and the
*\We im

MAID model.

brove the Chiral EFT results for the polarizabilities, specially

the In spin-dependent case.
e [he Compton amplitude can be employed to calculate the

leading proton-structure corrections to the pH Lamb shift.
* Our prediction agrees with dispersive calculations:

Alarcén, Lensky & Pascalutsa Birse & McGovern
(pol) ROl 8.5(1.
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e For the Scalar Polarizabilities
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* For the Spin Polarizabilities
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* For some Interesting moments: SR CHPT+A
@ I QZ)H@_. Structure —— LO BChPT
L corrections to HFS O HB
2 X0 e
@ 2| irgrrte _ GDSumn Rule [Kao et al, PRD 67 (2003)]
- === MAID
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