
Ronen Weiss and Nir Barnea

The Hebrew University of Jerusalem

Collaborators: O. Hen, E. Piasetzki and R. Torres



 Zero-range condition:          𝑟0 ≪ 𝑎, 𝑑

S. Tan, Ann. Phys. (N.Y.) 323, 2952 (2008); Ann. Phys. (N.Y.) 
323, 2971 (2008); Ann. Phys. (N.Y.) 323, 2987 (2008)
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 Zero-range condition:          𝑟0 ≪ 𝑎, 𝑑

 Many quantities are connected to the contact 𝑪:

S. Tan, Ann. Phys. (N.Y.) 323, 2952 (2008); Ann. Phys. (N.Y.) 
323, 2971 (2008); Ann. Phys. (N.Y.) 323, 2987 (2008)
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One-body momentum distribution - 𝒏𝑵(𝒌) – The 
probability to find a proton/neutron with momentum 𝑘

Two-body momentum distribution - 𝑭𝑵𝑵(𝒌) – The 
probability to find an NN pairs with relative momentum k
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 As a result we get the asymptotic relation:

𝑛𝑝 𝒌 → 𝐹𝑝𝑛 𝒌 + 2𝐹𝑝𝑝(𝒌)

Wiringa et al. Phys. Rev. C 89, 024305 (2014)
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Fitted to 
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𝑪𝒑𝒑
𝟎 /𝒁 (%) 𝑪𝒑𝒏

𝟎 /𝒁 (%) 𝑪𝒑𝒏
𝒅 /𝐙 (%) %SRCs

k-space 0.65 ± 0.03 0.69 ± 0.03 12.3 ± 0.1 14.3%

r-space 0.567 ± 0.004 11.61 ± 0.03 13.3%

Similar results are obtained for all 
the available nuclei in the VMC data
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 The two-body momentum distribution can be 
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 The two-body momentum distribution can be 
“contaminated” by non-correlated pairs

𝑘 = 3 fm−1

𝑘 = 3 fm−1

𝑘 = 1 fm−1

𝑘𝑟𝑒𝑙 ≈ 1.5 fm−1
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 The one-body momentum distribution:

𝑛𝑛(𝒌) = 𝑁නෑ

𝑙≠𝑛

𝑑𝒌𝑙 ෩Ψ 𝒌1, … , 𝒌𝑛, … , 𝒌𝐴
2

 The two-body momentum distribution:

𝐹𝑖𝑗 𝒌𝑟𝑒𝑙 = 𝑁𝑖𝑗න𝑑𝑲𝑖𝑗 ෑ

𝑙≠𝑖,𝑗

𝑑𝒌𝑙 ෩Ψ 𝒌1, … , 𝒌𝑖 , … , 𝒌𝑗 , … , 𝒌𝐴
2

𝑖𝑗 = 𝑝𝑝, 𝑛𝑛, 𝑛𝑝

𝑁𝑖𝑗 - number of 𝑖𝑗 pairs



Momentum distribution RF line shape

J. T. Stewart, J. P. Gaebler, T. E. Drake, and D. S. Jin, Phys. 
Rev. Lett. 104, 235301 (2010)


