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Illustration on the determination of 151 Sm half life 
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  Primary technique coupling LSC and HPGe or NaI g counter (no model needed) Cassette P., Chartier F., Isnard H., …, Bé M.M., Lepy M.C., Tartes I. Applied Radiation and Isotopes 68, 122-130 (2010) [2] Bé M.M., Isnard H., Cassette, P., Lourenço V., Nonell A., Chartier .. et al. Radiochimica Acta 104, 131-139 (2015) [3] Garcia-Torano E., Bé M.M., Bobin C., Lourenço V., Isnard H., Chartier F…et al. Applied Radiation and isotopes, 140, 157-162 (2018) [4] Gueguen F., Isnard H., Kossert K., Nonell A., Chartier F.. et al. Journal of Radioanalytical and Nuclear Chemistry, 302, 289-295 (2020) [5] Kellett M., Bobin C., Isnard H., Lépy M.C., Lourenço V, Vio L. … et al. Applied Radiation and Isotopes 166, 109349 (2020) to isolate the element of interest -Spectral and non spectral interferences by mass spectrometry -Active radionuclides for radiometric measurements State of the art on precise mass spectrometric measurements -Use of Isotope Dilution: Choice of spike -Multicollector Mass spectrometer: TIMS or ICPMS MC (complementarities between the two techniques) Link between mass and activity

  Separation step: case of 151 Sm Same chromatographic separation for purification of Ho and Nd Separation by High Performance Liquid Chromatography (HPLC) Use of HMBA acid (hydroxy methylbutyric acid) Coupling with Q ICP-MS Improvement on the 151 Sm half life Publication of a new value for the half-life of 151 Sm with a significantly reduced uncertainty (0.6%) Measurements by liquid scintillation counting (TDCR, CIEMAT/NIST) Resulted in a new recommended value for the half-life of 151 Sm with a 10-fold reduced uncertainty (0.6%) compared to the previous one (6.7 %) 'énergie atomique et aux énergies alternatives -www.cea.fr Thanks for your attention MERCI

  

  

  

  

case of 151 Sm Sample:

  Irradiated powder of a 149 Sm 2 O 3 (95.1%) target irradiated in a french nuclear power plant 5.8 mg of Sm 2 O 3 powder was irradiated and dissolved in nitric media in French installation After irradiation around 400 mg of 151 Sm were present

	Sm	Mass (mg) Eu	Mass (mg) Gd	Mass (mg)
	144 Sm	1.4				
	147 Sm	4.7				
	148 Sm	61				
	149 Sm	907	-			
	150 Sm	3238				
	151 Sm	402	151 Eu	10		
	152 Sm	296	152 Eu	0.3	152 Gd	0.2
			153 Eu	70		
	154 Sm	14	154 Eu	16	154 Gd	5
			155 Eu	5	155 Gd	3
					156 Gd	2
					157 Gd	0.1
	Level of purification different for Mass Spectrometry and radiometry
	Addition of Ho used as a carrier element (no interferences)
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Separation step:
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Mass Spectrometric measurements: Isotope Dilution metrologic approach