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Studing the effect of dispersion addition
in the Optical potential for the (P+°Rh)
system using (VMA) method

Abstract:

In this research, a numerical analytical study was conducted of

the scattering of protons by the isotope rhodium-96 (°¢Rh) in

the field of low and medium energies using the dissipative
optical model using the variational approximation of moments
(VMA) method, which is based on the dissipative relationship of
the photocattern with its two parts (real and imaginary) An
analysis of the data related to the reaction (P+2Rh) was carried
out using two programs (SPI-Genoa) and (VMA-SPI) to perform
the necessary calculations.

The ideal parameters for the dissipative light potential of the
reaction (P,°°Rh) were obtained and the comprehensive
relationship of the potentials within a wide energy range was
deduced.

Then we found the numerical values of the total reaction sections
Otot (E) inthelow and medium energy range, and the differential
sections o(0) were found for a wide range of angles at a specific
energy value, It was shown through the dissipative addition in
the optical potential and comparing it with its reference
(experimental) counterparts (the comprehensive intermediate
classifications of potentials) that it converges well, with the
amount of error committed being very small by (0.01), which is
much less than the value of the error committed, while the
addition was not taken into account Dissipative .
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The volumetric integrals were also determined with respect to
the real and imaginary parts and their potentials for the system
(P+96Rh) and showed good agreement with their experimental
counterparts.

The radii of the (p+°°Rh) system in low and medium energy
ranges were also determined. The calculations highlighted their
convergence  with  high-precision  reference studies,
underscoring the accuracy of the geometric parameterization of
the optical potential and the effectiveness of the dispersive
method.

Keywords: Dispersive relation, VMA method, Total reaction
cross section, Optical potential.
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1.97 55.111 1.289 0.596 0.056 1.2 0.5 5458 1.2 0.5

2 55.103 1.289 0.596 0.056 1.2 0.5 5.488 1.2 0.5
3.95 54.617 1.279 0.596 0.125 1.2 0.5 6.812 1.2 0.5
5 54.358 1.273 0.596 0.172 1.2 0.5 7.188 1.2 0.5
5.92  54.132 1.269 0.596 0.219 1.2 0.5 7.406 1.2 0.5
10  53.134 1.254 0.596 0.490 1.2 0.5 7.749 1.2 0.5
15 51.894 1.24 0.596 0.938 1.2 0.5 7.600 1.2 0.5
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25  49.273  1.222 0.596 2.065 1.2 0.5 6.751 1.2 0.5
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35  46.452 1.211 0.596 3.271 1.2 0.5 5723 1.2 0.5
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oo el of () @lld (ghag ¢ ALl L3l Lawy Laliasly oI Salall a8l
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U 5 el Jelall) Jelall eyl auead ALl 2S5 Gall dags oef
Dselal) 1aag ¢ SV e ald g sl 1) AL dal) i ey (paloaialls

. pmall sl b Apagl A8ay) dag 35050 5l

o s Jal o [20]amsl) pf ey o uad) GH BSOSl (g L
e ) Gl o ae) [20] aasall oY cally adll e Leidlaaly ddlal)
Lalal) bl Jas e liad 3 el e a3l Jaaly Loagl ¢ 43Ul dals
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Dselall ) (orms A8 223l 2ak & e 5 e A8l Aegd) Allie dagd (il
Al slalial) el b aliaia¥) gl Jasl)

Sl Jad) 3 (P, %5Rh) dashaiall Jelall ahlia @l 4Lkl a1l -8
Jelill phalie Jalad il (a5 [20-21-22] dpmapall LeBliia 5 4n)lay Gunal
SPI zalindly dsllaally dpmayall

(SPI) 5 (VMA=SPI) 5l alasi ol maydl dadlaally (1) Jsasll alass oly
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2(2) dsxall A lemmy g SPI o<l Gaim Taagall jaing pb Alalas

112



Al a sl Al e daala dlaa
Gl da > PR R ) dla 2025 ale 14 2aad) 47 Alaal)

(P + 32Rhs; ) Jolish) adalia o oy 4jlia G (2) s>

o Koning o Becchitte o Menet el al o exp o spi o VMA
(mb) (mb) (mb) (mb) (mb) (mb)
1.97 0.001013 - 0.0019638 - - 0.001263
2 0.001245 - 0.0014787 - - 0.001548
3.95 4.07021 - 9.24712 = - 0.64859
5 26.6314 - 57.6771 - - 28.6992
5.92 83.8478 - 156.851 - - 84.7009
10 649.068 - 769.083 730 713.603 629.296
15 1008.66 1050.6 1153.11 - - 978.558
17 1098.59 1147.89 1242.59 1135 1170.67 1063.43
20 1188.81 1247.36 1310.83 - - 1142.95
25 1281.34 1325.62 1349.13 - - 1243.05
30 1328.45 1358.94 1352.29 - 1323.44 1293.83
35 1336.02 1348.92 1328.01 - - 1307.04
40 1329.86 1315.58 1293.22 - - 1307.26
45 1311.87 1264.18 1254.85 - - 1293.43
50 1288.2 1198.89 1216.11 - 1284.08 1275.47
55 1263.37 - 1179.17 - - 1252.66
60 1238.3 - 1145.06 - 1230.46 1229.36
65 1213.39 - 1114.46 - - 1204.99
70 1189.54 - 1087.08 - 1187.66 1181.28
75 1167.03 - 1064.89 - - 1158.23
80 1146.01 - 1045.46 - 1148.72 1136.02
85 1126.58 - 1031.78 - - 1114.85
90 1108.6 - 1021.65 - - 1094.79
95 1092.01 - 1015.95 - - 1075.76

D (8) Jsal b Luly Llaa,
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VMA 48 4k aladiuly (P+%°Rh) daghiall bgual) ¢y gasl & dganiil) ALy Ji Al o

:(3) Jsaad)

28Rhs; J oyl alaie e dpoadll dalay) il dasy laie cn (3) Jss

E 0 dala) ge pdaidl G5 paidll | AlaY)ded ALY A
(MeV) Agad dgaas ddl) %
1.97 0.001263 0.003567 -0.0023 -182.463
2 0.001548 0.00167362 -0.00013 -8.08427
3.95 0.64859 5.28691 -4.63832 -715.139
5 28.6992 31.3628 -2.6636 -9.28109
5.92 84.7009 87.1619 -2.461 -2.90552
10 629.296 607.843 21.453 3.409048
15 978.558 969.999 8.559 0.874654
17 1063.43 1060.47 2.96 0.278345
20 1142.95 1151.95 -9 -0.78744
25 1243.05 1235.49 7.56 0.608181
30 1293.83 1287.38 6.45 0.49852
35 1307.04 1298.39 8.65 0.661801
40 1307.26 1294.99 12.27 0.938604
45 1293.43 1279.82 13.61 1.052241
50 1275.47 1260.64 14.83 1.162709
55 1252.66 1237.71 14.95 1.19346
60 1229.36 1214.47 14.89 1.211199
65 1204.99 1190.45 14.54 1.206649
70 1181.28 1167.25 14.03 1.187695
75 1158.23 1144.84 13.39 1.156074
80 1136.02 1123.34 12.68 1116178
85 1114.85 1102.89 11.96 1.07279
90 1094.79 1083.53 11.26 1.028508
95 1075.76 1065.19 10.57 0.982561
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