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Proton structure corrections have 	

the potential to explain this discrepancy! 
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Scalar structure of the nucleon	

(Sigma terms)
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hN |(ūu+ d̄d)|Ni

⌃ ⌘ f2
⇡D̄

+(⌫ = 0, t = 2M2
⇡) = �(t = 2M2

⇡) +�R = �⇡N +�� +�R



J. M. Alarcón (JGU Mainz)

•The scalar structure of the nucleon is important for :	

•Theory: Gives information about how much mass of the nucleon depends on 
the quark masses. 	


!
•Experiment: The scalar coupling of the nucleon is the main hadronic uncertainty 
in estimations of DM-nucleon detection (spin-independent).	


•It can be accessed experimentally through       -scattering.	

•Dispersive analysis of       -scattering data           Cheng-Dashen theorem	


 	

!
(Involves an extrapolation of the scattering amplitude to the subthreshold region)	

•Chiral EFT: One can calculate directly 	

!

!

!

!

!

MESON2014

Scalar structure of the nucleon

⇡N
⇡N

�⇡N = �4c1M
2
⇡ � 3g2AM

3
⇡

16⇡2f2
⇡mN

 
3m2

N �M2
⇡p

4m2
N �M2

⇡

arccos

M⇡

2mN
+M⇡ log

M⇡

mN

!

[Alarcón, Martin Camalich and Oller, PRD 85 051503(R) (2012)]

�⇡N

6/15

�⇡N =
m̂

2mN
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Electromagnetic structure of the nucleon	

(Polarizabilities)
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•This result must be checked with independent extractions.	

•       is strongly correlated to the value of

MESON2014

Scalar structure of the nucleon

[Gasser, Leutwyler & Sainio, PLB 253 (1991)]

[1] Baru, Hanhart, Hoferichter, Kubis, 
Nogga & Phillips, NPA 872 (2011)
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π-atoms agrees 
with large       !        �⇡N

Updating       , the resulting          is 
also larger!        
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Updated experimental 
information points to a large       !        �⇡N


