Short-Range Correlations,
Generalized Contact Formalism,
and their Implications

Reynier Cruz Torres
Jlab Users Group Meeting
June s, 2018




LOG MoMeNTUM
DISTRIBuTION

- eierCru Torres




JefferSon Lab o

PRL 162504 (2006); Scienc

R e

et T

3

III.

e 320, 1476 (2008)

1. Probability for np-SRC is ~18 < w 12C — 1.
times larger than pp-SRC. Also g - np/NN
true for heavy asymmetric S |
nuclei. % i

2. Dominant NN force in 2N-SRCis &« - op/pn
tensor force. E [ pp/NN s
High momentum tail (300-600 MeV/c) - | ] | | |

. K 0.5 0.6
Missing momentum [GeV/c]

is dominated by L=0,2 S=1 pn-SRC
pairs.

10°
O
2 1ank fraction I
= 100[— ap g .,
s L ¢C Al Fe Pb o
*g r . = WEL S| 0TI
-E 50+ 1 [68% C.L. é 10" ’o”" ~‘~"“::i‘:' i
& - fracti : 095% C.L. o t } ’%2:::::2!2:: TR
- pp fraction T w'"m!:::eeiisii;mf‘
E‘:) O__ '—“ 0! pp iH "’!!’3!‘
w L 1 A ) 1 A 1 .
10 50 100 A 0 1 2 3 5

4
~ Relative momentum [fm™]

‘Reynier CruzTorres 3




for k->o0, approximate two-body momentum densities:
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Extraction at high
momentum

Extraction at
short distance
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pa(r) = F(r) [ @ RolR+7/2)(R ~ 7/2

pa(r) = F(r)py"""(r)
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Residuals
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 The study of short-range interactions is a great
challenge in nuclear physics.

* We set out to examine the ability to describe short-
range physics in nuclei in terms of scale separation and
factorization (i.e. contact formalism).

* We show that the theory of contact interactions can be
used to describe the high-momentum (short-range)
nucleon momentum distribution where the NN
potential is least constrained.

 This simple model reveals the physics and origin of 2N-
SRC pairs in the high-momentum tail.
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_Summary and Conclusions _ I'li

T, TR

We have extracted the nuclear contacts for several
nuclei.

We have started applying the contact formalism to
several topics.

Correlation functions can be used to characterize the
effects of correlations in nuclear systems.

The use of the Contact Formalism allows for the isospin
decomposition of Correlation Functions.

We benchmarked our model against 0 and 4°Ca CVMC
calculations and other extractions such as Simkovic and
Miller-Spencer.
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Jefferdon Lab SRC 101
(

Account for ~20% of all
nucleons in any nucleus.

Dominate the momentum
distribution above the Fermi

momentum (k).
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Contact interaction is represented through a boundary condition
(B.C.)

\. J
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Imposing this B.C. on the Schrodinger equation yields an
asymptotic wavefunction when two nucleons get very close
. J

7ij—0

W —— 20 91 (1)) XAj; (Rijy {Ti }re2ij)
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sheroni>  Short range facto rization

Con5|der the factorlzéd wave functlon

("IJ ru—) Za (pl] (rl]) XA (Rl]' {rk}k#]))

In nuclear physics we have 3
possible types of pairs:

[ij={pp,nn,pn}]
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[‘{J ru—) Za 9011 (rl]) XA (Rl]' {rk}kil])J

In nuclear physics we have 3
possible types of pairs:

[ij={pp,nn,pn}]
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For each pair we have
different channels
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Con5|der the fctonzed wave functlon
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Con5|der the fctorlzed wave functlon

1ge acto rlzatlo n
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In nuclear physics we have 3
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etesni>  Short range factorization ,
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Extraction from experimental data
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Classical:

o (r) = [ & Ro(R +7/20p(R ~ 7/2)

Accounting for exchange:
o)=L [ CRUR+ 7129 (R - 72)

x [z/),-(R +7/2)%5(R — 7/2) = wi(R — F/2)9;(R + 7/2)]
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