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Table 1.  DOM potential parameters for nucleon induced reactions on *Ca.

Volume Surface Spin-orbit couple Coulomb
Real Vo = 85.93 MeV Vso = 6.1 MeV Ccou = 1.0 MeV
potential Aur = 0.94 MeV—! Dispersive Aso = 0.004 MeV~!
Cliso = 24 MeV
Imaginary Ay = 13.36 MeV Wy = 17.67 MeV Wso = 3.1 MeV
potential v = 86.63 MeV Bs = 11.74 MeV By, = 160 MeV
E, =56 MeV Cs = 0.02MevV~!
o = 0.380 MeV'/2 Cyiso = 22MeV
Potential rgr = 1.26 fm rs = 1.22 fm Trso = 1.35 fm re = 1.03 fm
geometry aygr = 0.622 fm as = 0.502 fm aso = 0.682 fm ac = 0.252 fm
ry = 1.34 fm
ay = 0.675 fm
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Fig. 1. Energy dependence of the DOM potential depths calculated for neutron induced reactions on “°Ca.
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Fig. 2. Comparison of the calculated total cross section for
40Ca with calculations using the K-D potential and meas-
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compared with calculations using the K-D potential and the
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Calculation of nucleon scattering on 4°Ca
based on dispersive optical model

Zhao Xiu-Niao  Du Wen-Qing '
(College of Physical Science and Technology, Bohai University, Jinzhou 121013, China)

( Received 27 June 2023; revised manuscript received 18 July 2023 )

Abstract

Spherical nucleus “°Ca is important structural and alloy material nucleus. Based on important theoretical
value and application prospect of nuclear data of calcium isotopes, nucleon-nucleus scattering data on *°Ca
nucleus, the main isotopes of natural calcium, are calculated by using dispersive optical model (DOM). The
dispersive optical model potential is defined by energy-dependent real potentials, imaginary potentials, and also
by the corresponding dispersive contributions to the real potential which are calculated analytically from the
corresponding imaginary potentials by using a dispersion relation that follow from the requirement of causality.
By fit simultaneously scattering experimental data for neutron and proton, an isospin-dependent dispersive
optical model potential containing a dispersive term is derived. This derived potential in this work considers the
nonlocality in the real “Hartree-Fock” potential Vir and introduces the shell gap in the definition of nuclear
imaginary volume, surface and spin-orbit potentials near the Fermi energy. This dispersive optical model
potential shows a good description of nucleon-nucleus scattering data on “°Ca nucleus up to 200 MeV including
neutron total cross sections, neutron elastic scattering angular distributions, proton elastic scattering angular
distributions, neutron analyzing powers and proton analyzing powers. In addition, the energy dependencies of
calculated real volume integrals of dispersive optical model potential is shown, and a typical dispersive hump is
seen around the Fermi energy. This dispersive hump behavior naturally obtained from dispersion relations, and
allows the dispersion optical potential to get rid of energy dependent geometry, thus avoiding the use of a

radius dependent on energy.
Keywords: nucleon scattering, dispersive optical model, elastic scattering

PACS: 24.10.-, 24.10.Ht DOI: 10.7498/aps.72.20231054

1 Corresponding author. E-mail: duwenqing@qymail.bhu.edu.cn

222401-6


https://doi.org/10.1016/0029-5582(62)90345-0
https://doi.org/10.1016/0029-5582(62)90345-0
https://doi.org/10.1016/0029-5582(62)90345-0
https://doi.org/10.1016/0029-5582(62)90345-0
https://doi.org/10.1016/0029-5582(62)90345-0
https://doi.org/10.1016/0029-5582(62)90345-0
https://doi.org/10.1016/0029-5582(62)90345-0
https://doi.org/10.1016/0375-9474(81)90043-9
https://doi.org/10.1016/0375-9474(81)90043-9
https://doi.org/10.1016/0375-9474(81)90043-9
https://doi.org/10.1016/0375-9474(81)90043-9
https://doi.org/10.1016/0375-9474(81)90043-9
https://doi.org/10.1016/0375-9474(81)90043-9
https://doi.org/10.1016/0375-9474(81)90043-9
https://doi.org/10.1103/PhysRevC.39.391
https://doi.org/10.1103/PhysRevC.39.391
https://doi.org/10.1103/PhysRevC.39.391
https://doi.org/10.1103/PhysRevC.39.391
https://doi.org/10.1103/PhysRevC.39.391
https://doi.org/10.1103/PhysRevC.39.391
https://doi.org/10.1103/PhysRevC.65.034616
https://doi.org/10.1103/PhysRevC.65.034616
https://doi.org/10.1103/PhysRevC.65.034616
https://doi.org/10.1103/PhysRevC.65.034616
https://doi.org/10.1103/PhysRevC.65.034616
https://doi.org/10.1103/PhysRevC.65.034616
https://doi.org/10.1103/PhysRevC.65.034616
https://doi.org/10.1103/PhysRevC.65.034616
https://doi.org/10.1016/0375-9474(91)90090-S
https://doi.org/10.1016/0375-9474(91)90090-S
https://doi.org/10.1016/0375-9474(91)90090-S
https://doi.org/10.1016/0375-9474(91)90090-S
https://doi.org/10.1016/0375-9474(91)90090-S
https://doi.org/10.1016/0375-9474(91)90090-S
https://doi.org/10.1016/0375-9474(91)90090-S
https://doi.org/10.1103/PhysRevLett.8.171
https://doi.org/10.1103/PhysRevLett.8.171
https://doi.org/10.1103/PhysRevLett.8.171
https://doi.org/10.1103/PhysRevLett.8.171
https://doi.org/10.1103/PhysRevLett.8.171
https://doi.org/10.1103/PhysRevLett.8.171
https://doi.org/10.1103/PhysRevLett.8.171
https://doi.org/10.1016/0029-5582(62)90153-0
https://doi.org/10.1016/0029-5582(62)90153-0
https://doi.org/10.1016/0029-5582(62)90153-0
https://doi.org/10.1016/0029-5582(62)90153-0
https://doi.org/10.1016/0029-5582(62)90153-0
https://doi.org/10.1016/0029-5582(62)90153-0
https://doi.org/10.1016/0029-5582(62)90153-0
https://doi.org/10.1103/PhysRevC.62.044605
https://doi.org/10.1103/PhysRevC.62.044605
https://doi.org/10.1103/PhysRevC.62.044605
https://doi.org/10.1103/PhysRevC.62.044605
https://doi.org/10.1103/PhysRevC.62.044605
https://doi.org/10.1103/PhysRevC.62.044605
https://doi.org/10.1103/PhysRevC.62.044605
http://www-nds.iaea.org/nrdc/
http://www-nds.iaea.org/nrdc/
http://www-nds.iaea.org/nrdc/
http://www-nds.iaea.org/exfor/
http://www-nds.iaea.org/exfor/
http://www-nds.iaea.org/exfor/
http://doi.org/10.7498/aps.72.20231054
mailto:duwenqing@qymail.bhu.edu.cn
mailto:duwenqing@qymail.bhu.edu.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Chinese Physical Society

%ﬂ *ﬁActa Physica Sinica

Institute of Physics, CAS

H T BRI R CCal FESTBIE T B
Ak By AR S

Calculation of nucleon scattering on 40C4 based on dispersive optical model

Zhao Xiu-Niao  Du Wen-Qing

515 &, Citation: Acta Physica Sinica, 72, 222401 (2023) DOI: 10.7498/aps.72.20231054
TEZE RT3 View online: https:/doi.org/10.7498/aps.72.20231054
BHAPIZS View table of contents: http://wulixb.iphy.ac.cn

FEAT ARG HoAh S

Articles you may be interested in

TR W BT AN TR 258 103 A 0 XS 2R B B e i 3 A 52

Influence of different charge—state ion distribution on elastic X—ray scattering in warm dense matter

WAL 2021, 70(7): 073102 hitps://doi.org/10.7498/aps.70.20201483

—Fh BT Z U 12 Hash R 4R

Optical Hash function based on multiple scattering media

WIFI2E4. 2021, 70(5): 054203 hitps://doi.org/10.7498/aps.70.20201492

LA

All-optical Thomson scattering

PrPezd. 2021, 70(8): 084104  https://doi.org/10.7498/aps.70.20210319

BTN ) B A LR IR B T2 N 8 2238 i s R
A time—varying Doppler spectrum model of radar sea clutter based on different scattering mechanisms

P4 2018, 67(3): 034101 https://doi.org/10.7498/aps.67.20171612

IR RO MRS 220 e A R 235 K 1) s B O 2 3
Influence of incident illumination on optical scattering measurement of typical photoresist nanostructure

PIFRZEAR. 2020, 69(3): 030601  https://doi.org/10.7498/aps.69.20191525

JK PRS2 S HIUR RE B 1 iR K2 A LR B ARG
Enhanced stimulated Raman scattering by suppressing stimulated Brillouin scattering in liquid water

PIFEAEAR. 2019, 68(4): 044201  https://doi.org/10.7498/aps.68.20181548


https://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.72.20231054
http://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.70.20201483
https://doi.org/10.7498/aps.70.20201492
https://doi.org/10.7498/aps.70.20210319
https://doi.org/10.7498/aps.67.20171612
https://doi.org/10.7498/aps.69.20191525
https://doi.org/10.7498/aps.68.20181548

	1 引　言
	2 色散光学势
	3 结果及分析
	4 结　论
	参考文献

