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STUDY OF ELASTIC SCATTERING CROSS SECTIONS AT 
DIFFERENT ANGLES
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Associate Professor of Physics, Sanatan Dharma College Ambala Cantt (Haryana)

ABSTRACT
 In this present study, angular dependence of the theoretical elastic scattering cross-sections 
has been measured. Differential cross-sections for the elastic scattering of the 59.54 keV photons 
have been evaluated at different angles for all the elements in the atomic region 1 £  Z £� 99. The two 
basic theoretical approaches to calculate the elastic scattering amplitude and scattering cross-sections 
are form factor (FF) approximation and state of art S-matrix approach. The modified form factor 
(MF), modified form factor incorporating the anomalous scattering factor (MFASF) and S-matrix 
cross sections for all the elements have been interpolated from the values available assuming the same 
energy dependence as that for the MFASF values. It is observed that at forward angles, the elastic 
scattering cross-sections have higher values.
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INTRODUCTION
 A photon interacts with an atom through different processes involving interaction with 

atomic electron through photoelectric effect, scattering, i.e., elastic and inelastic scattering from 

electrons, and pair production around the nuclear field. In the photoelectric effect the energy of the 

incident photon should be either greater than or equal to the binding energy of an electron and it 

gets completely absorbed resulting in the emission of photoelectron with energy equal to the 

energy of incident photon minus the binding energy of the electron. In the elastic scattering 

process, the energy of the scatter photon remains same as that of the incident photon. In this 

process only the momentum is transferred, i.e., direction of the scatter photon changes [1-4]. The 

elastic scattering from the bound electrons, at lower photon energies, gives the dominant 

contribution to the photon-atom scattering amplitude, which is known as Rayleigh scattering. The 

scattering of photons from a virtual electron-positron pair created in the field of nucleus is called 

Delbruck scattering. In the inelastic process, the energy as well as momentum of the scatter 

photons changes. Inelastic scattering is of two types, i.e., Compton scattering and Raman 

scattering. Compton scattering is the inelastic scattering resulting in ionization of the atom and 

Raman scattering involves excitation of the interacting electron to higher energy unoccupied 

bound state. In case the incident photon energy is slightly less than binding energy of interacting 

electron, it proceeds by creation of a virtual hole in the respective shell/sub shell with the 

corresponding electron excited to an unoccupied state. Simultaneously, an electron from a higher-

shell fills this hole followed by emission of a photon whose energy corresponds to the difference 

between final and initial holes. It can also result in a radiationless transition. The term resonant 

Raman scattering (RRS) has been usually employed whether the excited electron is in bound state 
2or occupies a continuum state. When the energy of incident photon exceeds 2m c > 1.02 MeV, it o

interacts with the Coulomb field of a nucleus and the incident photon disappears with the creation 

of an electron-hole pair. This process of interaction of photon with atom is known as pair 
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production. Basic photon-atom interaction processes in the x-ray energy region are shown in 

figure 1. The term cross-section is used as a measure of probability of the occurrence of a 

particular interaction process. 

Figure 1: Basic photon-atom interaction processes in the x-ray energy region.

FORM-FACTOR FORMALISM
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S-MATRIX APPROACH
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CONCLUSION
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