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4.1. Introduction

The project GRS is part of the project of package of diagnostic enhancements to be implemented during the Framework Programme 7. The objective for the year 2007 was the installation and the availability of intense gamma ray and neutron sources at the tandem accelerator of  IFIN-HH, Magurele-Bucharest,  in order to carry out testing of three new spectrometers, with complementary performance: a high energy resolution HPGe spectrometer and two high efficiency, high rate spectrometers with large detection crystal. The National Institute of Physics and Nuclear Engineering (IFIN-HH)  participates in this project on workpackage WP4, entitled Detector tests in high neutron/gamma flux conditions, in collaboration with Istituto di Fisica del Plasma (IFP),  Milan, Italy, via Consiglio Nazionale delle Ricerche, EURATOM - ENEA - CNR Association.

4.2. Results obtained in 2008

4.2.1 Generation of gamma-ray photons in the 15-25 MeV energy range for nuclear processes taking place in fusion plasmas 

4.2.2 Nuclear capture reactions with Q>15000 keV

The generation of gamma-ray photons in the 15-25 MeV energy range has been studied for nuclear processes taking place in fusion plasmas. The nuclear capture reactions (p,(), (d, (), (t, (), (3He, (), ((, () have been considered for stable low-mass elements extant in the fusion plasma, and those reactions for which the gamma-ray energy is larger than 15 MeV has been determined as follows:
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4.2.3 High-energy gamma rays produced in the nuclear capture reactions

For the aforementioned reactions, the nuclear levels have been determined for which the gamma-ray energy can be larger than 10 MeV. The gamma-ray lines identified in this way are situated in a spectral region where the contribution to the gamma-ray spectrum arising from the reactions due to the neutrons is relatively low, although at the same the efficacity of the detectors is also smaller. 
	Nucleus
	Elevel(keV)
	Jπ
	T1/2
	Eγ(keV)
	Iγ
	γ mult.
	γ mix.
ratio

	9BE 
	   14392.2 18 
	 3/2- 
	  365 eV 29    
	11954.3 22  
	 100 5  
	 M1  
	  

	9BE 
	   14392.2 18 
	 3/2- 
	  365 eV 29    
	14380.0 18  
	  88.3 44  
	 M1  
	  

	9BE 
	   16977.1 5 
	 1/2- 
	  389 eV 10    
	   14.19E3 12  
	  13.3 42  
	 M1  
	  

	9BE 
	   16977.1 5 
	 1/2- 
	  389 eV 10    
	14535.1 14  
	   3.3 7  
	 E2  
	  

	9BE 
	   16977.1 5 
	 1/2- 
	  389 eV 10    
	16959.9 5  
	 100 6  
	 M1  
	  


	Nucleus
	Elevel(keV)
	Jπ
	T1/2
	Eγ(keV)
	Iγ
	γ mult.
	γ mix.
ratio
	γ conv.
coeff.

	12C 
	   15110 3 
	 1+ 
	  43.6 eV 13    
	10666.00 
	  
	 M1  
	  
	  

	12C 
	   16105.8 7 
	 2+ 
	  5.3 keV 2    
	16094.2 
	  
	 E2  
	  
	  


	Nucleus
	Elevel(keV)
	Jπ
	T1/2
	Eγ(keV)
	Iγ
	γ mult.
	γ mix.
ratio

	13C 
	   15108.2 12 
	 3/2- 
	  5.49 keV 25    
	11418.3 12  
	  79 11  
	 [M1]  
	  

	13C 
	   15108.2 12 
	 3/2- 
	  5.49 keV 25    
	12012.8 12  
	  18 3  
	 [E1]  
	  

	13C 
	   15108.2 12 
	 3/2- 
	  5.49 keV 25    
	15098.8 12  
	 100 7  
	 [M1+E2]  
	   0.164 15  


	Nucleus
	Elevel(keV)
	Jπ
	T1/2
	Eγ(keV)
	Iγ
	γ mult.
	γ mix.
ratio

	13N 
	    1350E+1 20 
	 3/2+ 
	  ≈ 6500 keV   
	 1350E+1 20  
	 100 
	 [E1]  
	  

	13N 
	   15064.6 4 
	 3/2- 
	  0.93 keV 3    
	12693.0 4  
	 ≤12 
	 [E1]  
	  

	13N 
	   15064.6 4 
	 3/2- 
	  0.93 keV 3    
	15055.2 4  
	 100 6  
	 [M1+E2]  
	   0.115 22  

	13N 
	    1530E+1 20 
	 (3/2+) 
	  350 keV 150    
	 1530E+1 20  
	 100 
	 [E1]  
	  


	Nucleus
	Elevel(keV)
	Jπ
	T1/2
	Eγ(keV)
	Iγ
	γ mult.
	γ mix.
ratio

	15N 
	   10066.0 2 
	 3/2+ 
	  0.069 fs 4    
	10062.4 2  
	 100.0 7  
	 [E1]  
	  

	15N 
	   10449.7 3 
	 5/2- 
	  < 0.5 keV   
	10445.8 3  
	 <22 
	   
	  

	15N 
	   10533.3 5 
	 5/2+ 
	      
	10529.3 5  
	  <0.3 
	   
	  

	15N 
	   10701.9 3 
	 3/2- 
	  0.2 keV   
	10697.8 3  
	 100.0 16  
	 [M1+E2]  
	  -0.180 +2-6  


	Nucleus
	Elevel(keV)
	Jπ
	T1/2
	Eγ(keV)
	Iγ
	γ mult.
	γ mix.
ratio
	γ conv.
coeff.

	16O 
	   12049 2 
	 0+ 
	  1.5 keV 5    
	12044.1 20  
	  
	 [E0]  
	  
	  

	16O 
	   12440 2 
	 1- 
	  91 keV 6    
	12434.8 20  
	 100 
	 [E1]  
	  
	  

	16O 
	   12530 1 
	 2- 
	  0.111 keV 10    
	12524.7 10  
	  12.2 12  
	 [M2]  
	  
	  

	16O 
	   12968.6 4 
	 2- 
	  1.34 keV 4    
	12963.0 4  
	   4.2 8  
	 [M2]  
	  
	  


	Nucleus
	Elevel(keV)
	Jπ
	T1/2
	Eγ(keV)
	Iγ
	γ mult.
	γ mix.
ratio
	γ conv.
coeff.

	17O 
	   11078.7 9 
	 1/2- 
	  2.4 keV 3    
	10204.6 9  
	 100 
	 [E1]  
	  
	  


	Nucleus
	Elevel(keV)
	Jπ
	T1/2
	Eγ(keV)
	Iγ
	γ mult.
	γ mix.
ratio
	γ conv.
coeff.

	17F 
	   11192.9 23 
	 1/2- 
	  0.18 keV 3    
	10694.0 23  
	 100 
	 [E1]  
	  
	  


	Nucleus
	Elevel(keV)
	Jπ
	T1/2
	Eγ(keV)
	Iγ
	γ mult.
	γ mix.
ratio

	20NE 
	   11262.3 19 
	 1+ 
	      
	11258.9 19  
	  84 5  
	 [M1]  
	  

	20NE 
	   13484 2 
	 1+ 
	  6.4 keV 3    
	11846.5 20  
	  95 
	   
	  


	Nucleus
	Elevel(keV)
	Jπ
	T1/2
	Eγ(keV)
	Iγ
	γ mult.
	γ mix.
ratio

	23NA 
	   10507.82 21 
	 1/2+ 
	  560 eV   
	10505.2 7  
	  38 
	   
	  

	23NA 
	   10549.1 3 
	 5/2+ 
	  540 eV   
	10546.6 9  
	 100 
	   
	  

	23NA 
	   10616.9 3 
	 3/2+,5/2+ 
	  425 eV   
	10614.3 8  
	   6.1 
	   
	  


	Nucleus
	Elevel(keV)
	Jπ
	T1/2
	Eγ(keV)
	Iγ
	γ mult.

	24MG 
	   13086.8 7 
	 2+,3- 
	  9 keV 3    
	13083.0 7  
	   0.7 3  
	   

	24MG 
	   13343.8 8 
	 3+ 
	  1.2 keV 2    
	13339.8 8  
	   0.8 3  
	   


4.2.4 Testing of new detectors of type scintillator of LaBr3 at IRASM - a Co-60 Irradiation facility of IFIN-HH

The possibility to test the performance of a new scintillator detector for gamma spectrometry of LaBr3 at high rates at IRASM facility of IFIN-HH Magurele was considered. IRASM facility of IFIN-HH has a new Co-60 source of a big activity of 300 000 Ci. In this way the scintillator detector of LaBr3 could be arranged in a metallic container of dimensions of ~45 x 45 x 88 cm and could be irradiated at a maximum dose rate of 30 kGy/h. For the detectors situated at a distance of 2 m, the dose rate is 500 Gy/h.

4.3. Collaboration with Istituto di Fisica del Plasma "Piero Caldirola", CNR,  Milano, Italy
Subject: 

· testing of new detectors made of new material: a detector of germanium for high resolution and two scintillator detectors of high Z material of high efficency to demonstrate the peroformance limits at high rates with real conditions
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4. GAMMA RAY SPECTROMETRY (GRS)














































































































































































































































































































































































