April 22, 2013 Irradiation Report

1) Description of the experiment:
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Picture of the jar.



· The experiment was done on 22/4/2013. Irradiation started at 11:19 am, and stopped at 12:19 pm. 
· The beam parameters were as the following:
· Energy of electron beam was 41MeV. 
· Maximum Current was 65mA.
· Rep Rate was 41 Hz.  
· Pulse width was 9 microseconds.
· Power of beam found from calculation (983 watt).


2) Nickel Foils were two pieces described as the following:
· Nickel (1)
[image: ]It was in front of the stack. It was counted on April 22,2013. Counting started at 16:53:44 and stopped at 17:04:41. 
· Nickel (2) 
It was in the back of the stack. It was counted on April 22,2013. Counting started at 16:41:30 and stopped at 16:52:43.
· The reaction is [Ni-58 (, n) Ni-57].
· The measurement was done in position K. The gamma line used for measurement was 1378 KeV and corresponding detector efficiency for this energy and position was 0.0003227 .The half live of Ni-57 is 36 hours.
· The activities were found to be:   
Picture of the silver coins and Ni foils before Irradiation.

	Foils 
	Masses ‘g’
	 Activity  

	Ni (1)
	0.153  
	 2.949  

	Ni (2)
	0.161  
	 2.582  





 Table (1): Activities were found for Ni foils.
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3) Detection Limits 
The detection limit was calculated by this equation,.
Where: Concentration. : Standard Deviation. Y: yield “total count”. 
Table (2): Description of Detection limit for Ni foils.

	Isotopes
	Concentration
	Standard Deviation 
	Yield “Count”
	Detection limit

	Ni (1)
	153.8 mg
	4.788
	16803 counts
	0.0876

	Ni (2)
	161.5 mg
	3.528
	15040 counts
	0.0757
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Figure 2: Gamma spectrum of Ni-57 emission



4) Silvers coins were three pieces described as the following:
· The big Coin was counted on April 22, 2013 from 17:07:34 till 17:19:17.
·  The medium Coin was counted on April 22, 2013 from 17:20:50till 17:37:18.
· The Small Coin was counted on April 22, 2013 from 17:38:29 till 17:53:09.
· The measurement was done in position N. 
· The following reaction were observed in silvers coins :
- [Ag-107 (γ, n) Ag-106m]
- [Ag-107 (γ, 2n) Ag-105]  
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	Coins
	Masses ‘g’

	Big
	6.8921 

	Medium
	4.6280 

	Small
	6.9325 







Table (3): Masses of silver coins



Picture of the silver coins after Irradiation.









· The activities for each Isotopes 

	Small coin [Ag-106m]
	

	Energy ‘KeV’
	Efficiency
	Half live ‘d’ 
	Activity

	451
	0.00017397
	  8.3
	4.2235

	429.64
	0.00013036
	  8.3
	4.2036

	616.17
	0.00013765
	  8.3
	4.2123

	717
	0.00012285
	  8.3
	3.9925

	748.44
	0.00011889
	  8.3
	4.0778

	804.34
	0.00011259
	  8.3
	3.7550

	1046
	0.00009231
	  8.3
	3.7793

	The Average of activities = 4.034±0.2011
	














        Table (4): Description of Activities for Ag-106m from the small coin.


	Medium coin [Ag-106m]

	Energy ‘KeV’
	Efficiency
	Half live ‘d’
	Activity

	451
	0.00017397
	  8.3
	2.8919

	429.64
	0.00013036
	  8.3
	2.8555

	616.17
	0.00013765
	  8.3
	2.9342

	717
	0.00012285
	  8.3
	2.8755

	748.44
	0.00011889
	  8.3
	2.9762

	804.34
	0.00011259
	  8.3
	2.7415

	1046
	0.00009231
	  8.3
	2.5455

	The average of activities = 2.8314±0.1457














          Table (5): Description of Activities for Ag-106m from medium coin. 
	Big coin [Ag-106m]

	Energy ‘KeV;
	Efficiency
	Half live ‘d’ 
	Activity

	451
	0.00017397
	  8.3
	4.1787

	429.64
	0.00013036
	  8.3
	4.0979

	616.17
	0.00013765
	  8.3
	4.2499

	717
	0.00012285
	  8.3
	3.9189

	748.44
	0.00011889
	  8.3
	4.1904

	804.34
	0.00011259
	  8.3
	3.9159

	1046
	0.00009231
	  8.3
	3.7054

	The average of activities = 4.0367±0.1963















        Table (6): Description of Activities for Ag-106m from big coin.





	
	Small coin [Ag-105]

	Energy ‘ KeV’
	Efficiency
	Half live 
	Activity

	280
	0.0002458
	  41.2 
	2.0825

	345
	0.0002119
	  41.2 
	2.3032

	443
	0.0001763
	  41.2 
	2.0809


                                         
         Table (7): Description of Activities for Ag-105 from small coin.





Table (8): Description of Activities for Ag-105 from big coin.


            

	Big coin [Ag-105]

	Energy ‘KeV’
	Efficiency
	Half live ‘d’ 
	Activity

	280
	0.0002458
	  41.2
	1.8874

	345
	0.0002119
	  41.2
	2.4083

	443
	0.0001763
	  41.2
	2.3121


	Medium coin [Ag-105]

	Energy ‘KeV’
	Efficiency
	Half live ‘d’
	Activity

	280
	0.0002458
	41.2
	1.4322

	345
	0.0002119
	41.2
	1.5998

	443
	0.0001763
	41.2
	1.5961








                              Table (9): Description of Activities for Ag-105 from medium coin.
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Figure 3: Gamma spectrum of Ag-106m emission
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5) Slag 
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Figure(1) : Experiment set up .
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