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m Is there a comprehensive picture of nuclear SRC?
(quest to learn about stylized facts of nuclear SRC)

m How to forge links between nuclear-dynamics theory and
A(e, e'pX) observables sensitive to nuclear SRC?
(forging bridges between “nuclear structure theory” and
“nuclear reaction theory”)
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OUTLINE

H Low-order correlation operator approximation (LCA) to
compute effect of SRC—structure (this talk) & reactions (Wim
Cosyn’s talk)

H Apply LCA to the computation of nuclear momentum
distributions (NMDs) for selection of 14 nuclei
A(N,Z):4<A <208 and 1< Y <154
CHECK: Compare LCA results to ab-initio ones

H Compute aggegrated effect of SRC in LCA
CHECK: a, data from A(e, €’)

B Compute isospin composition (pp&nn&pn) of SRC
CHECK: A(e,e’pp), A(e, e'pn), A(e, e'p) data for '°C, %/ Al,
S0Fe, 208Pp jn “SRC” kinematics

H Compute N/Z asymmetry dependence of SRC
CHECK: A(e,e'pp),A(e,e'pn),A(e,e'p), A(e, €'n) data for
12C, 27 Al, °°Fe, 2%®Pb in “SRC” kinematics
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Single-nucleon momentum distributions in LCA
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m SRC = two-body contributions!

m Quantify the pp, nn, pn and np
contribution to nl'l(p)
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nl'l(p) in LCA: from light to heavy nuclei
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LCA: JPG42 (2015)055104 & PLB 792 (201921

B Distinct momentum regimes!
B Momentum dependence of fat tail of nl'l is *universal”
N to Z dependence of SRC MIT, March 2019
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Probability distribution P(p) ~ p?nl'l(p)
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Probability distribution P(p) ~ p?nl'l(p)
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a(A/?H) from A(e, €) at xg > 1.5 and LCA
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LCA: Aggregated
quantitative effect of
SRC in A relative to 2H
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H A <40: strong A
dependence of
SRC effect

B A > 40: softer A
dependence of
SRC effect

Ca isotopes:
a, (*°Ca)
~ Oo (48(:0)
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a(A/?H) from A(e, €) at xg > 1.5 and LCA
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Nuclear momentum distribution: pair composition

Pair composition: nl'l(p) = nEl(p) + nble) + nble) + nhl(p)

ng] (p) (proton part)
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nH] (p) (neutron part)

-The pp and pn
SRC pair
fractions are
momentum
dependent
-Semi-exclusive
A(e, €pN)
mainly probe
the low p part
of the SRC
region:

Inp ~ 90% and
fnn + rpp ~ ]O%
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Pair composition of SRC: LCA versus experiment

SRC Pair fraction (%)

Momentum sharing in imbalanced
Fermi systems
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LCA predicts that
~90% of correlated
pairs is “pn”, and
~5% is “pp”
(UNIVERSAL: A
independent)
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Pair composition of SRC: LCA versus experiment
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Second moment of nl'l(p) from LCA
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SRC induce inversion of kinetic energy sharing in
neutron-rich nuclei

Ratio (Tn = p3/(2Mn)) / (T = p5/(2Mp)) from computed nl'l(p)

After correcting for

1.3 T T T 1 .
® with SRC (LCA) + SRC N LCA,
A IPM Ta=2/3 minority
1.2} - -4 component has
= a N a..] largest kinetic
~ L. - A energy (strongly
M _,‘—“"" =03 7 dependsonN/2)
= R
= e
Lo e ®--0--9- 0000 .00
a = —0.08
0.9 1 1 1 1 1 1
1.0 11 1.2 13 14 1.5 1.6
Neutron Excess N/Z
(Ghent University) N to Z dependence of SRC MIT, March 2019 11/16



SRC induce inversion of kinetic energy sharing in
neutron-rich nuclei

Ratio (Tn = p3/(2Mn)) / (T = p5/(2Mp)) from computed nl'l(p)

After correcting for

1.3 T T T 1 .
® with SRC (LCA) + SRC N LCA,
A IPM Ta=2/3 minority
1.2} - -4 component has
= a N a..] largest kinetic
~ L. - A energy (strongly
M _,‘—“"" =03 7 dependsonN/2)
= R
= e
Lo e ®--0--9- 0000 .00
a = —0.08
0.9 1 1 1 1 1 1
1.0 11 1.2 13 14 1.5 1.6
Neutron Excess N/Z
(Ghent University) N to Z dependence of SRC MIT, March 2019 11/16



Weight of neutrons relative to protons in nl'l(p)
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Weight of neutrons relative to protons in nl'l(p)
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N/Z asymmetry dependence of the SRC?

Superratio of A(e, &N) for A=Al, Fe, Pb relative to C(e, €N)
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N/Z asymmetry dependence of the SRC?

Superratio of A(e, &N) for A=Al, Fe, Pb relative to C(e, €N)
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SUMMARY

m LCA: suited for systematic studies of SRC
contributions to nl'l(p) and SRC sensitive
reactions (Wim Cosyn’s talk)

H Reasonable predictions for a, factors

El A < 40: LCA predictions for fat tails in
line with QMC ones

Natural explanation for the “universal”
behavior of the NMD tails

m Distinct isospin and N/Z SRC effects: in
line with A(e, € pN) findings

m Neutron rich nuclei in SRC regime:
protons are punching above their weight
(=~ 35% in Pb)

m SRC induced spatio-temporal
fluctuations in nuclei are measurable,
are significant and are quantifiable
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