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Challenge of Correlations

Whole is different from the sum of parts!

nm(’frl‘z) + Ny (l_{)l) ‘ nN(]fz)
pan (T, 12) # py(1y) - pn(132)

Specifically, in coordinate space:
SRC pZN(F]JFZ) #:O fOI‘ |7:)1 - le ~ RN
LRC: p,n(71,75) #0 for |1, — 75| = R,

(Some) Interesting questions:

Is there a way to factorize the two-body density? Can we
separate the ‘'mean-field’ and ‘SRC’ effects? Are the SRC
effects universal?




Hints from Many-Body (VMC) ?
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mm  Hints from Many-Body (VMC) ?

Short-Range coordinate space density also scales
(See talk by Joel Lyn)
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[ Jan Ryckebusch’s approach

Shift complexity from the wave-function to the
operators:

— Start with a mean-field slater determinant.

— Introduce SRCs using correlation operators (Central,
Tensor, Spin-lsospin).

— Act with the correlation operator only on 1S, (3S)
mean-field pairs.

Note: Correlation operators are universal! Main thing that is

changing for different nuclei is the number of mean-field
pairs!
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SRC Pair Counting
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mm One-Body Momentum Distribution

nl(p) [fm?]
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Two-Body density (integrated over c.m. momentum) not sensitive
to pairs until VERY large relative momentum (See talk by Reynier)
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T Alvioli and Ciofi
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See talk by Alvioli
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Contact Approach

Residual

— Full VMC Calculation
— Full Contact Calculation
CY contribution
------- Can contribution
------- Cp, contribution
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Generalized contact theory allows
reproducing one-body densities
using universality to 10-20%
accuracy! (See talk by Ronen Weis)

Nuclear contacts can be calculated
AND extracted from experiment!
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i Universal Nuclear Structure
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: Can universality help describe the SRC phase of the nucleus |n
both coordinate and momentum space WITHOUT relaying on
many-body calculations? (seems like the answer is YES)
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