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Extraction of the E1 breakup X-sec.

In many cases, 1n removal X-sec.’s with ?C and 2°8Pb targets are measured.
e.g., T. Nakamura et al., PRL103, 262501 (2009).
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Then, the E1 cross section is extracted by o(E1) = opp” — Tog ™

Question: 1) What is the accuracy of this formula? =) 95% for 1n halo nuclei

2) How do we determine the scaling factor I'? o™ ()

. . O'Pb
with T'= ==

og " (n)




The scaling factor I

K. Yoshida, Fukui, Minomo, O, PTEP2014, 053D03 (2014).
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Missing Correlations (the Gade plot)

A. Gade et al., PRC77, 044306 (2008) [updated in Tostevin and Gade, PRC90, 057602 (2014)].

Reduction of spectroscopic strength: Weakly-bound and strongly-bound single-particle states

studied using one-nucleon knockout reactions
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Reduction Factor (Rs)

Some counterarguments

J. Lee, private communication™
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Asymmetry in P, (PMD)

F. Flavigny et al., PRL 108, 252501 (2012). 2C(3Ne,’*'Ne+X) at 230 A MeV

T. Nakamura et al., PRL112, 142501 (2014).
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v" The Glauber model is usually adopted that gives inevitably a symmetric P,
because of the ADiabatic (sudden) approximation.
v" For non weak-binding nuclei, P, is asymmetric, which is not understood well.



Possible strategy

- It 1s still difficult to describe stripping processes non-adiabatically.

— We cannot discuss the Gade plot directly.

cf. Transfer to continuum model by Bonaccorso and Brink, PRC 38, 1776 (1988).
Revival of the Ichimura-Austern-Vincent model by J. Lei and Moro, PRC 92, 044616 (2015).

- We focus on the KO processes with a proton target and aim at finding the

mechanism that generates the asymmetry in the PMD, with clarifying why the
Glauber model cannot explain 1t (for EB/diffraction process).
— If the mechanism exists also 1n stripping processes, we may regard it as a

possible source of the strong quenching of the reduction factor.

- We will use DWIA, which 1s “equivalent” (and can be superior) to CDCC in

SOMC Cascs.



CDCC and DWIA
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DWIA vs. CDCC

KO, Matsumoto, Yahiro, in preparation.

p(1°C,18C+n)p at 68 A MeV

120 ¢
[ — CDCC
100 - — lstep (DWIA)
- — Vp, breakup only
80 |
60 |
40 |
20 |
O - ! ! ! ! ! ! |
6.3 6.4 6.5 6.6

P, (GeV/c)

6.7



Comparison with data for stable target

12C(p,2p)!' By, at 392 MeV

O 10%

; - S determined by DWIA

§ (e,e’p) is used. e Noro et al.
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Exp. data: T. Noro, private communication (2014).



Asymmetry in the PMD of *O(p,pn)130

Energy-momentum Glauber-like KO, Yoshida, Minomo, PRC 92, 034616 (2015).

conservation \ / This work
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v The Glauber-like calc. overshoots both the integrated X-sec. and the peak
height, possibly resulting in overestimation of the missing correlation.

v PV and distortion effects exist also in nucleon removal processes with a
nucleus target, and will affect the reduction factor.

v" Studies on the reduction factor with a proton target are going on (collabo-
ration with Uesaka-san’s group).



Contribution to the (p,pa) cross section

dopa
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Courtesy of K. Yoshida (RCNP)
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FIG. 5. (Color online) Two-dimensional momentum distribu-
tion of the emitted neutrons in the knockout reaction.
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FIG. 7. (Color online) Momentum distributions of the emit-
ted neutrons in the knockout reaction with fixed k.,.,,. The
red (solid) and blue (dotted) lines represent the distributions
for ka-n = 0.1 and 0.4 fm ™!, respectively.

Courtesy of Y. Kikuchi (RNC)



