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---a little bit of History

Rutherford scattering : Rutherford scattering is the elastic scattering
of charged particles by the Coulomb interaction.

The classical Rutherford scattering process of alpha particles against
gold foils which leads to discovery of atomic nucleus and a new model

of the atom.
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hit here

Ernest Rutherford
Inventor of the “art” of scattering



Cross Section

The number of particles entering a
detector depends on:-

* flux of incident beam

 number of scattering centers in the

oy

scattering
target , center
* solid angular size of detector do
* the cross section area for the reaction dQ2
occur
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The total cross section of a hard sphere collision

o7 = mr* J
The differential cross section of a hard sphere collision
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Optical Model — main features

Schroedinger equation:

[— A+V(r) —E |60 =0, E>0

Boundary conditions:
Y(r=0)=0,

P(+,0) = eXp(i k - F) + £(8,9) exp (ikr)

r

% e | O ‘7 { Beam direction

0}
Dif ferential cross section: 70 = |f(6,9)I°



Optical Model — main features

Identity:

e e
('8 —1|p) = 5—8(E"y — Ep) f(Ep .0, 9)

Let us calculate “S —1” matrix element:
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Where s;(E) is defined as:

(E'U,m'|S—1|E, I, m) = §(E'— E)8, 118,y S1(E)

Therefore holds:
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Optical model potential

Vomu = Ve + Vet + Vspin—orbit
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ﬁi’U NRV knowledge base

http://nrv.jinr.ru

The NRV web knowledge base is a unique interactive research system:
* Allows to run complicated computational codes
Works in any internet browser

* Has graphical interface for preparation of input parameters and analysis of output results

* Combines computational codes with experimental databases on properties of nuclei and
nuclear reactions

* Contains detailed description of models
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Measured cross section for a proton beam at different energies with

a target of calcium ( Ca 40)

Reference : J.F. Dicello Physical Review C, volume 4 Number 4 (1971) Page 1130
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FIG. 4. Angular distributions. The differential elastic cross sections are shown as a function of angle in the center-
of-mass system. The relative uncertainties are approximately the size of the symbols unless otherwise indicated.



NRV optical model
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Reaction Sample Open Save

Projectile H |1 < | =  ml1z |fm R[1z |m

Target Bc: .|| < || = | ml1z |fm R[s10s |fm

Energy 9.86 MeV (eilab (em (EA

Bpeimentidata  ee= [ Mess [
Gilobal OMP OMP Gompilations

Potential forces Vg¥el |-50.302 MeV rg¥el [1.411 fm ag¥® |0.187 fm
Superposition VSl | 5847 MeV g |1.124 fm g |(D.158 fm

Proximity b fm rg=eul (o503 fm
NRe Nim Folding params

Absorptive pot. Wpvel |.pa8s MeV  rgvel |oz87 fm a¥e |08 fm
Superposition - WSl 5427 MeV  rpSUr 1139 fm g% |D.48z fm
T

spin o @4z Vg |0.328 MeV Wp |-19.387 | MeV g |0.112 fm a |0.805 fm

Java bloded?




NRV optical model

MRy MRV: Optical Model of Ela... < 4
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NRV: Optical Model
Elastic scattering of 1H + 40Ca at E/A = 9.86 MeV
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NRV optical model

MRy MRV: Optical Model of Ela... < 4
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"y MRV: Optical Model of Ela

NRV optical model

w X+

| £+ Partial 5-matrix

File View
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Elastic scattering of p+*°Ca
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Summary

 We studied basic aspects of the elastic scattering theory
and the Optical Model.

* By choosing appropriate values of the parameters of the
potential, we were able to construct a successful
description of the cross section.

 Knowledge obtained in OM study is applicable for
studying other non-elastic channels
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