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« Detailed microscopic cross sections calculations for QE(-like) scattering
 Influence of long-range correlations

 Iinfluence of short-range correlations in 1- and 2-nucleon knockout processes
 Influence of seagull and pion-in-flight MEC contributions

« Scheme-dependent separation

* Double counting
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Dip region : multinucleon mechanisms
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Cross section calculations

«Starting point : mean-field nucleus with Hartree-

Fock single-particle wave functions

*Skyrme SKE2 force used to build the potential

*Pauli blocking
*Binding

NUINT17, TORONTO, JUNE 29



reaction plane

. G' . A . . scattering plane
iy === | aFutepnon®) J112070n G eed
y / q
K“=(e,k)
Z
Hadron current
. K y 1
JH = F Q)" + i By (Q*) " q, + GaA(Q)V'ys + ——Gp(Q%)¢" 5
QMN 2AJN

Lepton tensor

log = 3 [ — 7)) @751 — 95)w,]

s,s'

_

GHENT NATALIE JACHOWICZ NUINT17, TORONTO, JUNE 29
UNIVERSITY



for NC reactions
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Inclusive QE 1-nucleon knockout cross sections

s = ) ke fz 2.1,,;1+1 M%/_,i (s Bw] )]

za(ﬁZaI]

=1

- ;Iu' l\ 2

a(’f;L:-<J, \/!,:m|+—L,r1m Ji )|

AW [ A
o qj 2 ( g) ! gFmag ¢ » : ‘ 2
op = ( 2|tﬂ2 + tan ) ‘-\.]., \J; l,,hj.],} j, i K) J,>.

f m 5 [0 By i b
+tan(§)\‘|:ﬂ2 an‘(;) [- ( f J i ]H/; J,r (k) I,') )J

_

GHENT NATALIE JACHOWICZ
UNIVERSITY

NUINT17, TORONTO, JUNE 29



2-nucleon knockout :
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SRC nn + np (initial pairs) 1 MEC nn + np (initial pairs) . Strength res|d|ng in
| restricted part of
phase space

S
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Figure 4.5: The IEG(U“. 1 NoNy) cross section (N, = p, N = p/, n) at €y, = 150 MeV,
€y = 550 MeV, 8, = 15° and T, = 50 MeV for in-plane kinematics. Left with SRCs, right
with MECs, the bottom plot shows the (#,. ;) regions with Pja < 300 MeV /c.

NATALIE JACHOWICZ NUINT17, TORONTO, JUNE 29



Long-range correlations : Continuum
RPA

*Green’s function approach

«Skyrme SKE2 residual interaction

eself-consistent calculations
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|. Towner, Nucl. Phys.A542, 631 (1992)

Axial contributions :
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* Final state interactions :

-taken into account through the calculations of the wave function of the outgalepn in the (real)
nuclear potential generated using the Skyrme force

-influence of the spreading width of the particle states is imgrésa through a folding procedure
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*Reqularization of the residual interaction :
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*Relativistic corrections at higher energies (J. Jeschonnek @&ahmelly, PRC57, 2438 (1998)):
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*Relativistic corrections at higher energies (J. Jeschonnek @&ahmelly, PRC57, 2438 (1998)):
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*Coulomb correction for the outgoing lepton in charged-current interactions :
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* Good overall agreement with e-scattering data

P. Barreau et al., Nucl. Phys. A402, 515 (1983), J. S. O’Connell et al., Phys.
Rev. C35, 1063 (1987), R. M. Sealock et al., Phys. Rev. Lett.62, 1350
(1989).,D. S. Bagdasaryan et al., YERPHI-1077-40-88 (1988),D. B. Day et
al., Phys. Rev. C 48, 1849 (1993).,D. Zeller, DESY-F23-73-2 (1973).
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MiniBooNe vV,

e Satisfactory
general
agreement

* Good
agreement for
forward
scattering

* Missing
strength for
low T,
backward
scattering
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neutrino vs anti
neutrinos

E=700 MeV
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12C, ¢ = 300 MeV /e
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* Long- and short-range correlations in QE-like cross
sections

e CRPA calculations provide extra strength for forward
scattering arising from low-energy excitations

* This might affect CCQE neutrino cross sections as
measured by MiniBooNe, T2K, ...

e SRC and MEC affect 1- and 2-nucleon knockout
processes
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