The isotope 40-K makes up 0.0117% of all natural potassium, which is abundant in the earth. The half-life of 40-K is 1.29x109 yr, and it decays by beta emission or electron capture. In electron capture, which occurs 10,7% of the time, an excited state of 40Ar is formed, which in turn emits a 1.46 MeV gamma photon when it drops to the ground state. 

Massa di potassio = 0.3861 * massa nitrato di potassio (KNO3)

Massa di potassio = 0.5235 * massa cloruro di potassio (KCl)

KNO3 contain roughtly 38,61 % potassium by weight, so 1 kg of KNO3 contains 386,1g of potassium. This amount of potassium has:
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radioactive atoms of 40K

Since the half-life is 1.29x109 yr= 4,07x1016 s, the activity of 1 kg of KNO3 is
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The detector absolute efficiency  is 0,0044 (if I use that of a point source) and 11% of decays emit gamma, this give a counting rate of:
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	E [keV]
	Nuclide
	Experimental values
	DLs: 1.5 + 1.2 + 0.05 mm – FLUKA simulations

	
	
	efficiency
	uncertainty
	efficiency
	uncertainty
	Difference %

	59,54
	Am-241
	0,0071
	0,0003
	0,0072
	0,0009
	1,18%

	88,03
	Cd-109
	0,0259
	0,0009
	0,0245
	0,001
	-5,23%

	122,06
	Co-57
	0,0363
	0,0012
	0,0351
	0,0006
	-3,40%

	159,00
	Te-123m
	0,0377
	0,0012
	0,0371
	0,0007
	-1,64%

	320,08
	Cr-51
	0,0244
	0,0007
	0,0250
	0,0007
	2,62%

	391,69
	Sn-113
	0,0227
	0,0007
	0,0213
	0,0007
	-6,13%

	514,01
	Sr-85
	0,0180
	0,0005
	0,0171
	0,0007
	-5,14%

	661,66
	Cs-137
	0,0155
	0,0005
	0,0141
	0,0011
	-9,15%

	898,04
	Y-88
	0,0113
	0,0003
	0,0113
	0,0015
	0,15%

	1173,24
	Co-60
	0,0093
	0,0003
	0,0093
	0,0007
	0,02%

	1332,50
	Co-60
	0,0083
	0,0003
	0,0084
	0,0037
	1,00%

	1836,06
	Y-88
	0,0065
	0,0002
	0,0065
	0,0063
	0,15%


If I use the absolute efficiency fond in leterature for a Marinelli Beacher: 
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Another literature source get:
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from:

 Ahmad Saat, Zaini Hamzah “Experimental Determination of the HPGe Spectrometer Efficiency Calibration Curves for Varius Sample Geometry for Gamma Energy from 50 keV to 2000 keV”
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Thorium nitrate Activity of TH-232 = (1652)+/- (53) Bq/g
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Foglio1

		

				E		N		I		A

		Ra-226		175.3		811.057		0.036		420.3239013267

		Pb-241		231.323		1932.257		0.07		663.549793956

				285.37		2926.451		0.18		472.6180555556

				342.862		13618.342		0.39		1212.4592236467

		Bi-214		596.3		10495		0.46		1239.9574669187

								mean		801.78				Bq				0.02		microCurie

																						d=		0.08		m

		Am-241		Nc		braching		A		time (s)				eff_peak		eff_tot		E(keV)				R=		0.03		m

		8%

		Ra-226		57		0.036		3330		180		0.03515625		0.0751368653		0.0026415304		175.3

		Pb-214		80		0.07		3330		180		0.03515625		0.0542341283		0.0019066686		231.323

				189		0.18		3330		180		0.03515625		0.0498276054		0.0017517518		285.37

				291		0.39		3330		180		0.03515625		0.035408628		0.0012448346		342.862

				197		0.46		3330		180		0.03515625		0.0203230606		0.0007144826		596.3

		Cs-137		5056		0.85		26000		180		0.03515625		0.0361526172		0.0012709904		661

		Co-60		2476		1		31450		180		0.03515625		0.01244099		0.0004373786		1173

				2889		1		31450		180		0.03515625		0.0145161632		0.0005103339		1333

		Ambin																		eff		A

		Ra-226		52913		0.036		3700		300				1.3241491491				175.3		0.07		24996.6931216931		0.6755863006

		Pb-214		77092		0.07		3700		300				0.9921750322				231.323		0.052		25213.2391418106		0.6814388957

				145249		0.18		3700		300				0.726971972				285.37		0.043		22340.5007998031		0.6037973189

				297544		0.39		3700		300				0.6873273273				342.862		0.036		25229.2768959436		0.6818723485

				248576		0.46		3700		300				0.486831179				596.3		0.024		26804.6928916494		0.7244511592



pc:
"d" represents the distance from your detector to the source
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