Source model
Transport type- neutron and photon transports
Averaged source energy: 
neutron energy 2.3 MeV
photon energy 0.66 MeV
Detector model:

Detector crystal: Cd (Z=48) 90% and Zn (Z=30) 10%
*In current version of the MCNP code, cross sections of elements like Ge, Te etc are missing! 
Geometry of the model
neutron/gamma-ray source, CdZn detector, sample holders, radiation protection and moderator
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Samples:
[image: image2.emf]Granite stone G.Pch1
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 [image: image3.emf]Granite stone G.Pch2
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[image: image4.emf]Dolerite stone D.Pch2
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 [image: image5.emf]Dolerite stone D.Sky1
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Simulation

[image: image6.emf]Energy distribution of pulses created in a detector including gamma-ray emission
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[image: image7.emf]Energy distribution of pulses created in a detector
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Table 1. PGNAA simulations of Dolerite stone samples
	Chemical element
	Major gamma-ray 
	D.Pch2
	D.Sky1

	
	MeV
	Peak area
	Peak area 

	Ca
	1.94
	15.3
	15.9

	
	4.42
	6.06
	5.69

	
	6.42
	2.2
	2.29

	Si
	1.16
	50
	50

	
	2.09
	poor
	poor

	
	3.54
	6.5
	6.8

	
	3.66
	poor
	4.6

	
	4.93
	6.5
	6.6

	
	6.38
	1.7
	1.93

	K
	0.77
	poor
	poor

	Al
	4.13
	poor
	3.7

	
	4.69
	poor
	3

	
	4.91
	poor
	poor

	
	5.13
	poor
	poor

	Fe
	7.65
	poor
	poor


Table 2. PGNAA simulations of Granite stone samples
	Chemical element
	Major gamma-ray 
	G.Pch1
	G.Pch2

	
	MeV
	Peak area
	Peak area 

	Ca
	1.94
	11.8
	13.8

	
	4.42
	4.13
	3.3

	
	6.42
	1.65
	poor

	Si
	1.16
	47
	48.3

	
	2.09
	poor
	poor

	
	3.54
	7.3
	8.26

	
	3.66
	poor
	poor

	
	4.93
	7.5
	7.34

	
	6.38
	2
	3

	K
	0.77
	poor
	poor

	Al
	4.13
	poor
	poor

	
	4.69
	poor
	poor

	
	4.91
	poor
	poor

	
	5.13
	poor
	poor

	Fe
	7.65
	poor
	poor


Gamma-ray emission simulation

[image: image8.emf]Energy distribution of pulses created in a detector from gamma-ray source emission
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Monte Carlo simulations

Monte Carlo simulations using MCNP-5 code and the ENDF/B-VI cross section data set were performed in order to evaluate PGNAA analysis for two types of stone sample. The model included the source, collimator, gamma ray detector, shielding, moderator and the sample. The developed model enabled prediction of voluminous source gamma ray detector efficiency for the characteristic prompt-gamma rays of the elements of interest.
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