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Quenching and (p, pN) reactions Quenching factors

Quenching factors

(e,e’p) reactions
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Quenching factors

Quenching factors

With respect to SM

e Knockout reactions .
o Transfer reactions
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Different trends: reaction description in question? 111‘%@*
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Quenchi F ), pIN Y. c (p, pN) reactions

(p, pN) reactions

A proton and a nucleus collide in such a way that a proton or neutron is
removed and the residual nucleus remains.

High energies (~ 200-400 MeV) to increase mean free path of nucleon in nucleus.

Used to obtain single-particle information of nuclei.

It is sometimes referred to as “quasifree” because the main interaction can be
modelled as if it were a free collision between the incoming proton and the .

removed nucleon. -lfig‘
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Quenching and (p, ions (p, pN) reactions

Quenching factors
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ISEEYCRTCHIBIISNEIEINl Transfer to Continuum: TC

Reaction formalism: Transfer to Continuum

@ We consider a calculation without explicit TA, including interaction with residual
nucleus in matrix element and without factorization approximation.

p-N
continuum

ptA A-1 + (p+N)

uF
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Reaction formalism: Transfer to Continuum
@ We consider a calculation without explicit TA, including interaction with residual
nucleus in matrix element and without factorization approximation.

e Prior representation of the T-matrix
for the processp+ A —-p+ N+ C,

approximating the exact wf \Ifgf> by a
3-body CDCC wf '~ P
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continuum

‘® @

pP+A A1+ (p+N)

U

(p, pN) quenching June 7, 2018 9 /27




YOS {ISVENEI Transfer to Continuum: TC

Reaction formalism: Transfer to Continuum

o We consider a calculation without explicit TA, including interaction with residual
nucleus in matrix element and without factorization approximation.

e Prior representation of the T-matrix
for the processp+ A —-p+ N+ C,
approximating the exact wf \Ifgf) by a

3-body CDCC wf '~ P

3b—CDCC(—
7;}6 = <¢f ¢ )|VpN + UpC - UpA|’¢’jlmX;-;)> p-N

continuum

o p-N continuum states discretized in ~ — /
energy bins
Deuteron included for (p, pn)

. 2 kn . E,{
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e 3-body final state wavefunction p+A A-1 + (p+N)
expanded in proton-nucleon states
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ISEEYCRTCHIBIISNEIEINl Transfer to Continuum: TC

Inputs of the calculation

o Distorting potentials
@ Nucleon-nucleon interaction: Reid93 ° FOldmg. from Pans._HambL.lrg
g-matrix effective interaction and
HF density (SkX)
o Phenomenological Dirac
parametrization (EDAD2)
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T
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Results for quenching factors

Experimental data

We use recent experimental data from R®B collaboration (GST)

| Reaction [ E/A | Ref | Reaction | E/A | Ref |

30(p,2p) | 401 1 Z1O(p, 2p) | 449 1
20(p, 2p) | 351 1 IIN(p,pn) | 417 2
50(p,2p) | 310 1 IIN(p, 2p) | 417 2
0 (p, 2p) | 451 1 Z0(p,pn) | 414 | 2
"O(p,2p) | 406 | 1 Z0(p,2p) | 414 | 2
BO(p,2p) | 368 | 1 | 2°O(p,pn) | 445 | 2
2C(p,2p) | 398 | 3 B0(p,2p) | 445 | 2

1: L. Atar et al Phys. Rev. Lett. 120, 052501 (2018)
2: P. Diaz-Ferndndez et al Phys. Rev. C 97, 024311 (2018)
3: V. Panin et al Phys. Lett. B 753, 204 (2016)
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Results for quenching factors

Momentum distributions
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Quenching factors
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Quenching factors
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Results for quenching factors

Peripherality of (p, pN) reaction

We perform a “notch test” (introducing a narrow peak in the potential at Rpoten) t0
study the sensitivity of the reaction with R.
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Quenching factors
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Results for quenching factors

Quenching factors
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Results for quenching factors

Quenching factors. KD potentials
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Summary

Summary

o Transfer to Continuum (TC) developed for the study of (p, pN) reactions at high
and intermediate energies.

e “Quenching factors” obtained from all published R®B data show a systematic
reduction (Rs ~ 0.7 — 0.77) with a small dependence on AS

0 Agreement with transfer experiments
[J Disagreement with mid-energy knockout reactions

o Reasonable agreement with published eikonal DWIA R, for small binding
energies, but increased disagreement for larger binding energies

o Agreement with Faddeev/AGS results when using the same input parameters.
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Fitting of momentum distribution (Backup)

o Ataretal
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Benchmark with DWIA: 15C(p, pn)'*C @ 420 MeV /A (Backup)

e In collaboration with K. Yoshida and K. Ogata (PRC 97 024608 (2018))
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Summary

Benchmark with Faddeev: 'Be(p, pn)!'Be @ 200 MeV /A (p wave)
Reid93 (Backup)

e In collaboration with A. Deltuva
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Summary

Dirac and PH potentials (Backup)

do/dQ (mb/srad)

0

p+'’C @ 200 MeV

p+'’C @ 300 MeV

p+°C @ 398 MeV

100~

T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T T ‘ T ‘ T ‘

10° —10% -

10° —10° - .

; 1E i oE[—e ]

L ] £ 3 £ |— Dirac ]
PN T NI 10-2 | I I | 0— 1 | 1 | 1 |
0 20 40 60 80 10 20 30 40 'Y o 10 20 30

0, ;. (deg) B, (deg) O, (deg)

(p, pN) quenching

June 7, 2018

g
us

25 / 27



Dirac and PH potentials (Backup)
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IPM Spectroscopic factors (Backup)
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