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} Effective theory for analyzing short-range correlations

} Quantitative study of SRC

} Clear definition of SRC abundances

} Comprehensive and consistent picture: Structure and Reaction

} Bridging the gap between experimental studies and ab-initio 

calculations (ὃ σ)

} Connection to the underlying interaction



} The factorization of the wave function:

Universal function

Nucleus-independent

(depends on the potential)
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RW et al., PRC 92, 0541311 (2015)



} The factorization of the wave function:

} For any short-range two-body operator ὕ(assuming that acts on protons):
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Main channels:

The deuteron channel: Љ πȟςȠί ρȠὮ ρȠὸ π

The spin-zero channel: Љ πȠί πȠὮ πȠὸ ρ

3 matrices

RW et al., PRC 92, 

0541311 (2015)
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} Generalization of the atomic contact theory

} Relies also on significant nuclear physics works:

ƁWave function factorization (not asymptotic form) [Levinger (1951), Heidmann (1950), 

Brueckner (1955)]

ƁUniversal high-momentum tail [Amado (1976), Zabolitzky (1978)]

ƁUniversal SRC pairs  [Frankfurt and Strikman (1988)]     „ Ⱦὃ ὥ„ Ⱦς

ƁAsymptotic factorization with deuteron-like pairs [Ciofi degli Atti and Simula (1996)] 

ƁModern ab-initio calculations, pp and nncontributions [Feldmeier (2011), Alvioli (2013), 

Wiringa (2014), Ryckebusch(2015)é]

ƁAsymptotic high-momentum factorization with two-body universal function and state-dependent 

coefficient (the contact) [Bognerand Roscher(2012)]
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Contacts:Probability of having a correlated 

pair in a nucleus

Goal: Derive relations between the contacts and 

nuclear quantities
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VMC data from: R.B Wiringa et. al., Phys. Rev. C 89, 024305 (2014)

AV18

RW et al., PLB 780, 211 (2018)
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VMC data from: R.B Wiringa et. al., Phys. Rev. C 89, 024305 (2014)

RW et al., PLB 780, 211 (2018)

Short-range and high-momentum factorization!
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ὃὩȟὩὔ in the plane-wave impulse approximation:
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RW et al., PLB 791, 242 (2019)


