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STUDY OF REACTION SECTIONS FOR THE SYSTEM (n + Sn'12)IN THE
ENERGY RANGE(100 < E < 125MeV)Using the METHOD OF (VMA)

Annotation: In this research, reaction sections were determined for the system
(n + Sn'?) in the energy range(100 < E < 125MeV) using the method of (VMA),
which relies on dispersion relation (DR) and connects the real and imaginary potentials.
Keywords: Method (VMA), (SPI — Genoa), Neutron optical potential, reaction

sections.

UCCJIEJOBAHUE YYACTKOB PEAKIINHY JIJISI CACTEMBI
(N+ [SN] ~112) B IMAIIA3OHE DHEPTHIA (100<E<125 MDB)
C UCIIOJIb30BAHUEM METO/IA (VMA)

Annomayusa: B smom uccredosanuu ceyenus peaxyuil 0as cucmemst (n+Sn*?)
6 obaacmu sHepeuti (100 < E, <125) MeB onpeodenenvt ¢ ucnoav3o8anuem memood

(VMA), komopwiti ocnosan Hna Oucnepcuonnom coomrowenuu (DC),  xomopui

coeoumsiem PEANbHbIE U MHUMbLE HACMU ONMU4YeCKOo20 nomeryuald.
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Knrouesvie cnosa: memooa (VMA), (SPI-I'enys), Heumpounviii onmuueckutl

nomeHyuala cederHuimu peam;m?.

1. Introduction:

The Optical Model has been able over the last fifty years with a relatively tangible
success to give an analysis of the results of reactions of Pions and composite Deleted. This
model was developed into a model called the dispersion optical model [1,c.274- 2,¢.525],
and one of its famous methods, the variational moment approach (VMA. This method
looks at the potential components of the intermediate field (nuclear potential) (the real
component (V,.) and the imaginary component (W)) that they are internally interconnected
through the dispersion relationship (DR), this contributes to the treatment of two
parameters of different potential optical parameters. This method was applied to study
nuclear reactions (n,P + Pb?°®), (n,P + Ca*®) [3,c.253- 4,c.7- 5,c.179- 6,c.413-
7,c.809- 8,c.23] , so we found it important to apply this method to study the system
(n + Sn'12) in the energy field (100 < E,, < 125MeV).

2. Theoretical Content of the Method (VMA):
According to the (VMA) method, the reciprocal effect between the nucleotides
emitted by the neutrons and the target is expressed by the nuclear optical potential which
Is the following relationship:
U(r,E)=V(r,E)+iW(r,E)+V(r,E)+V.(r) 1)
V(r,E) =AV(r,E) + Vyp(r, E)
= AVy(r,E) + AVy(r,E) + Vyp(1,E) (2)

2 = [r2].(E") dE’
AV (r,E)_;(E—EF )é[gW(E)I_(E_EF)Z _(E,_EF)ZJ (©)]
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[r2],,(E) is determined analytically according to Brown-Rao's relationship [9,c.
397-417]:
(E — Eo)z (E - EO)2

[rz]wd(E) = :82 (E _ EO)Z + p22 - (E _ EO)Z + pZW

(4)

Where (p,,, p2, ) Variables are determined by the simulation method, while the

second term Vy (7, E) determined according to the following relationship:

PRI I8 X 3 P T 5

HF

Where f(Xyp) is the Woods-Saxon form factor , Ex Fermi energy is determined

according to relationship: Er = % (Ep* +Ep") (6)

[ﬂhJe):“—”M[u[“—ﬂ% ()= Vi (E) 7)

3 A HF

The imaginary potential (absorption) in its surface and volume particles are

determination through the dispersion relationship in addition to the following relation:

4 o0
[ rz]w(E): [ rz]ww (E)"' [ rz]wd (E)= %“Wd (r, E)+WW(I’, E)] rzdr(8)
The Spin-orbit Coupling and defermined by the following relationship:

V s (r,E) =V (E)(4r.a,) g(x,)Lo
It is recommended that the values of potential v, (r, E) are not dependent on energy,
so they are taken as constant values:
(V¢ = 6.8 Mev, rns=12Fm,a;,s = 0.6 Fm,r, = 1.22Fm)
It is proposed to describe the national characterization of all the boundaries of the
relationship (1) using the form of Woda-Saxon expressed in the following relationship:

V(r,E) = Wy (E) f(x)y €)

| 1
Where f(x)=R+epx]* r—Ry R, = r, A3

A4 ? \4 \Y4

The relationship of the detailed nuclear field is as follows:
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U E) = b ) oo (B B0 1 (x0 )+ AV (E)F (% )+ AV, (E)a(,)

HF

+iW, f (xw) + iWag(xg) + Vis(r, E) + Ve (r) (10)

After the identification of the components of the nuclear field (10), o(E) is found,
according to a typical program (SPI — Genoa) [10,c. 253].

3. The Results and Discussion:

At the beginning, in order to obtain the parameters of potential Neutron optical for
(n+ S$Sn12) in the energy range (100 < E, < 125MeV). Special intermediaries
(pw» P2, B2), as for E, the energy of the centers of attraction of the filled levels in the
nucleus (A + 1) is determined by Relationship [11,c1291]:

1
E, = WZ Enlj

nlj
Where (n, L, j) are represent the characteristics of the sub-energy levels, N number
of energy levels. Determines the addition of torque ranked second for latency Hartree-

Fock card equal to the energy of the Fermi following relationship [12,c132-146 ]: U, =
N-Z
VO - T Vl
Table 1, which contains those intermediaries and the graphs that helped to create

Al B P2 Pw X Er Eg [r?] e (EF)
(MeV) | (MeV) | (MeV) (MeV) | (MeV)

snl12 | 91 22 45 104227 | -9.27 | -4.63 | 444.6298

the system (n + Sn'12) In the energy range (100 < E,, < 125MeV) is shown below:

The graphing curves that have helped to find these intermediaries in the following

two forms.
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Figure 1: The energy dependence of the volumetric integral for [r2],, (Ex) for
(n + Sn'12) In the energy range (100 < E,, < 125MeV).

It is noted from Figure 1 that the ideal match of values [r?]y4(Ex),
[72)ww (Ex), [12], (Ex) which determined by (VMA) With their experimental
counterparts [13,c.45- 14,¢.427].

While Figure 2 represents the energy changes of the volumetric integral for the real

part of the potential:

—/—koning
O shamut
=0 jr

-100 -50 0 50 100 150 E(Mev)

Figure 2: The energy dependence of the volumetric integral to the real part of the
potential for interaction (n + Sn'1?) .

As shown from Figure 2 the ideal match of values [r2],, (Ex) defined by the (VMA)
method with their experimental counterparts [13,c.45- 14,¢.427-15,¢.206].

Based on the above results, a software program for data processing (VMA) and
program assistant (SP1-Genoa) was designed and prepared to calculate o(6), p(6), o(E).
Based on this, the parameters of the neutron optical potential of the
flexible scattering process of the ejected neutrons by nucleus Sn'*2 will be presented in
Table (2).
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E A o L e ay Wal rag | aa
MeV | Mey | (Fm) | (Fm) | MeV | (Fm) | (Fm) | MeV | (Fm) | (Fm)
1 4908 | 1.238 | 0.7 0104 | 1.27 052 (03239 127 | 0525
10 4709 [ 1244 | 0.7 09353 | 1.27 0352 | 2140 | 127 | 0523
30 4218 [ 1.225 0.7 3.711 | 127 0.52 3.453 1.27 | 0525
50 2408 | 1.21 0.7 5944 | 1.27 0352 1.331 127 | 0.525
70 31.24 | 1.203 0.7 7317 | 1.27 0.52 1.893 1.27 | 0.525
o0 2661 | 1.199 | 07 8138 | 1.27 0.52 1330 | 127 | 0.525
100 2456 | 1.197 | 0.7 8420 | 1.27 0352 1.134 | 127 | 0525
110 2268 | 1.196 0.7 8646 | 127 052 (09938 127 | 0525
120 2095 | 1.195 0.7 8827 | 1.27 052 (08631 127 | 0525
125 19.17 | 1.194 0.7 9.102 | 1.27 052 (07721 1.27 | 0525
V., = 6.8MeV.r, =120Fm,a,, =06 =122Fm

Table 2: The parameters of the neutron potential, through which the optical
potential form is derived (1 < E,, < 100MeV) by extending these derived parameters,
we were able to characterize the lower energy range of the studied field and were able to
cover energy areas that did not contain empirical data for ,c(8) ,p(0), o(E).

The curves derived from Table 2 will be presented by the following:

1- Dispersion Contribution:

Based on the physical basis of the VMA method, we have determined the
contribution of the dispersion volume integral of the potential and graphically represented

as shown in Figure (4):

= C£>1.00 -
50 f/\

ey T
-100 Skj 0 50 100 150

E(Mev)

-100 -~

Figure (4): represents the energy dependence of the dispersion volumetric integral
in the energy range (100 < E,, < 125MeV) for (n + Sn'12).
We observe from Figure (4) that the behavior of the dispersion volumetric integral

for energy is similar to that of the general behavior in reference [11,c1291].
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2- Formation of potentials form Vz(E), V(E) for reaction (n + Sn'?) in the
energy range (100 < E, < 125MeV)

80

Vhf
Veff Vhf

=-0,2567x + 49,977
0,2567x + 49,9 Veff

JNnHeitHasn (Vhf)

y =-0,3032x + 50,177 —— NuHeiiHan (Veff)

100  -50 0 50 100 15@(Mev)

Figure 5: Energy dependence of the real portion of V(E) and Vg for
(n + Sn112) within the studied range.
Figure 5 shows that the linear dependence of both real and Hartry-Fock potential

energy and this characteristic is characterized by two relationships as follows: V=
—0.3032E + 50.177 , V = —0.2567E + 49.977

Follows are the results which are graphically represented in Figure 7:

3
-8 I Sigma exp
g“‘ A koning
i —VmA
©
E
[7,]

o

0 50 100 FEMev)

Figure( 7): Energy dependence of the total reaction section of (n + Sn!l?)
within energy range(0 < E,, < 125MeV/)

Figure 7 shows that there is a good match between the values determined by the
(VMA) method of the total reaction sections o(E) with its experimental counterparts
[14,c.427], it is worth mentioning here that this congruence is rarely observed in the low-
energy areas, which makes these parameters valid for the characterization of the total

section of the reaction (n + Sn''?). The reason for the decrease in the values of the total

«Hay4Ho-npakTu4eckum aneKTPoHHbIN XypHan Annea Hayku» Ne9(36) 2019
Alley-science.ru



reaction sections in the high energies area is due to a decrease in the input of the channels
of interaction.

Throughout what is mentioned above, we can say that the dispersion optical model
offers a new and accurate method through which it could develop the form of optical
potential and to find the values of the volume integral for the potential, as well as to
determine the values of the total and reaction sections, and then it can be used as a

reference basis for future studies of the nuclei studied.
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