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Abstract

In our previous work [1], the detector collimator of the landmine detection device has designed and optimized 
using gamma-rays back scattering of 241Am isotopic source with 0.06 MeV in energy and NaI(Tl) detector. In 
this study the effect of changing energy of gamma-rays on the landmine detection device using 192Ir source 
gamma-rays with 0.35 MeV in the average energy of emitted gamma-rays was evaluated by Monte Carlo 
method using the MCNP code. NaI(Tl) detector shield was obtained the lead cylindrical with 2 mm in thickness 
and 100 mm in height. NaI(Tl) detector collimator was obtained the lead cylindrical with 2 mm in thickness, 14 
mm in height and the inner radius equal to the radius of the detector window. The angle of axis detector and 
gamma-rays emission from 192Ir source with the soil surface were obtained respectively 90 and 70 degree to 
obtain maximum contrast. Finally, we can say that with increasing energy of gamma-rays, contrast decreases, 
but if the landmine detection device is optimized, the depth of landmine detection is increased.   

PACS No. 20  

��
������ ����� � � � � � � � � �

� � � � � � � � � � � �
� � � � � ���� � � �

� � � � � � ������� ��� �

� � � �� � � � � � �
� �������� � � � � � �

�� � � � � � � � �H�C�O�
�N� ����� ��� � � � �

� � ������ �Kg.m-3����������� ���

id1388890 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 



��

TNT� � � � �C7H5N3O6� ��� � � � �
� � � � ��� � � � � � �
� � � ����� �kg.cm-3������ �� ��

� � � � � � � � � � �
�� � � � � � � ���������

� � � � � � �� � � �
� � � � � � � � � �� � � �

� �� � � � �� �� � �
� � ������ � �� � � �-

� � � ������� ����������Tang �� �
�241Am� �192Ir� �137Cs� �60Co�� � �

� � � � � � � � �241Am� � � ��
� � � � �NaI(Tl)�� � ��

cm��� ���� � � � �� � �
� � � �� � � ��

� �������� ��� � � � �� � �
� � � �� ���� ��
� � ��� � �� � � �

241Am� � �NaI(Tl)� � � ���]�[� �
� � � � � ��]�[� � � �

� � � � � � � � ����
]��[�� �� � � � � � �� � �

� � � � � � � � � �
�� � � � � �192Ir� ����

� � � � � � � � � � �
� � � � � � � � � � �-

� �� ����
����

���� � � � � � � � � � �
� � � � � � � � � � �

� � � � � � � � � �192Ir� �-

� � ������� ��� �� � � � �
�� �MCNP� ������� �

�� � � � � � � � ����� �
��� � ���� � � � � � � � � �

������� � ���� � � � � � � � � �
� � � �TNT� ����

��� �� ���� � � � � �
� ���� � � ���� � �

� � � � � � � � � � � �
� � � � � � � � � �� ��

� � � � � � � � � �
� � � � � � � � � � � � �

� � �� � � � � � � � �
� � � �� �� � � � � � �

�]�[� � � � � � �MCNP� � � �
� �D�S�� �� � �D��S� ���� �

��� ���� � � � � � � � � � �
��� � � � � � � �D� �S����

� � � � � � � � � � � �
� � �cm��� � � � � � � � �

� � � � � �� � � � �����
������ � � �MCNP� � � �����

��
����� � � � ������ � � TNT�����

� ����



��

� � � � � � � � ����
� � � � �(C)� �fom� � �

�TNT� �� �� � � � � � �
� � � � � � � � � � � �

� � � � � �� �� �
� � � � � � � �192Ir� �

MeV����� � � � � ��mm�����
� � � � � � � � � � �

TNT� � � � � � � � � � �� ��
� � � � � � � � � � �

����� �����
���

���� ��� �� � � � � � � �
��(C�TNT� � � � � � � � �

� � � � � � � � � � ���
� � ���� ��� � � � � �

�TNT� � � � � � � � � �
� � � � ��� � � �

� ����� ��� � � � �
� � � � � � � � �� ��

� � � ��� � � � � � � �
�� � � �192Ir� ��� �� � ��� � �

�192Ir���]�[� ����
� � ����

���� � � ��� � � � � �cm��=�d� � �
��=�D���=�S� �� � �

�S� �� � � � � � � �
�� �� � � � �cm��=�d�

� � � � ���=�D���=�S� �
����=�C� �� ���=�S� � � �

� � � � � � � � ����� = �C����
� � � � � � � �cm�=�d�

��=�D��=�S� � � �� �� �
� � � �� � � �����

��
���� � �� �� � � � �� � �

� � ��C��� � � � � � � � � �
�S� � �TNT� � � � � ���=�D���

� � ��� � � � � �TNT� � � �
� � �� � � � �� ��

� � � � �� � � � � �
� � ���� �� � �
� � �mm�� �� � � � � � �

� � � �� � �� � �
� �� � � � �mm�� �

� �� � � ��� � � � � �
� � � � � � � � � �

�192Ir� �mm���� � � � � � � �mm����
� � � �� �� �� � �

� � � � � �]�[� � � � � �
� � � � � � � � � � � �

� � � ���� � � � � ��� �
� � ��� � � � �����



��

�
��� � ��� � � � � �� � �

� � � � � � � � � �
� � � � �MeV���������

�
��� � ��� � � � � � � � �

� � � �� � � � � � � �
MeV���������

����� � � � � � ��
�192Ir� � � � � � � � ��

� � � � � � � � �241Am��
� � � � � � � � � �� � �-

����

��� ��� � � ���Am���� �I�������
��

�kg.m-3���
%C�
�241Am

%C�
�192Ir

��������������
TNT�����������������������

��������������������
�������������������
��������������������

���������������������

��
[�]- H. Tavakoli-Anbaran, H. Miri-Hakimabad, R. Izadi-Najafabad, 

Optimization of a detector-collimator for use in a gamma-ray 
backscattering divice for anti-personal landmines detection, Journal of 
Applied Sciences 9(9): 1752-1757, 2009.  

��� - F.D. Brooks, A. Buffler, M.S. Allie "Detection of anti-personnel 

landmines using neutrons and gamma-rays" Radiation Physics and 
Chemistry 71 (2004) 749�757 

��� - Ali  Pazirandeh, Maryam  Azizi, S. Farhad Masoudi "Monte Carlo 

assessment of soil moisture effect on high-energy thermal neutron capture 
gamma-ray by 14N" Applied radiation and  isotopes 2006, vol. 64,pp. 1-
6 [6 page(s) 

��� -Shuo-Sheng Tang, Esam M.A. Hussein, "Use of  isotopic gamma 

sources for identifying anti- personal landmine" Applied Radiation and 
Isotopes, 61 (2004) 3-10 

��� - Esam M.A. Hussein, Marc Desrosiers, Edward J. Wallerr, "On the 

use of radiation scattering for the detection of landmine" Radiation 
Physics and Chemistry, 73 (2005) 7-19 

��� - Hussein, E. M. A, "Radiation scattering methods for nondestructive 

testing and imaging." In: Int. Advances in Nondesttructive Testing, ed. W. 
G. McGonnagle, Vol. 14. Gordon & Breach, New York, pp. 301-320 

[�]- Roder, F.L., Richard, A.K., March 1975. Theory and application of X-

ray and gamma-     ray backscatter to landmine detection. Technical Report 
2134, US Army Mobility Equipment Research and Development Center. 
Accession Number: AD-A015 541 

����������������� � � � � � � � � �
�� � � ���� � � �����������������������

]�[������������� � � � � � � � � � � �-

������ � � � � � ������� � � � �
���� � � � ��� ������������ �

����������������������������������������������������������������������������������������������������������������
]��[������������������� � � � � � � � � �

����������� � � � � � � � ����� ���
�� � � ������ ����������

[��]- Hussein, E.M.A., Marc Desrosiers, Edward J. Waller, 2005. On the 

use of radiation scattering for the detection of landmines. Radiat. Phys. 
and Chem. 73, 7-19. �


