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Determination of fractional electron capture probabilities using Metallic Magnetic Calorimeters

Measurement of fractional electron capture probabilities for I-125

Preliminary results: Peak area ratios corresponds to the fractional capture probabilities. P L /P K = 0.24109 (0.029), P M /P K = 0.05779 (0.012), P N /P K = 0.01462 (0.004) P M /P L = 0.23972 (0.403), P N /P M = 0.25303 (0.311) The quoted uncertainties are composed of the statistical uncertainties related to the peak areas and an estimation of the uncertainty due to the data analysis including peak fitting.

The measurements are the part of the European metrology research project MetroMMC, which started in 2018 for a duration of 3 years. This project concerns the development and use of MMC detectors and complementary detection techniques to understand the electron capture (EC) process in the decay and subsequent atomic relaxation processes in a few selected atomic nuclei. The goals of MetroMMC include:

• Measurement of fractional electron capture probabilities and absolute X-ray emission intensities.

• To improve theoretical models and calculations of the electron capture process and subsequent atomic relaxation.

• Validation of the theoretical data with the high-precision experimental data from this project.

• Six radionuclides that decay by EC have been selected for measurement within the project: Ca-41, Mn-54, Ni-59, Zn-65, Cd-109 and I-125.

• It is of particular interest due to its use in nuclear medicine, target imaging and brachytherapy, → explicit knowledge about the decay data is necessary. • It has a 100% electron capture decay via the first excited state of Te-125. • Due to the 4π detection geometry, the binding energy of the captured electron released in the atomic rearrangement is integrated with the 35.49  de-excitation energy in the detector.

"K w/o " resp. "L w/o " correspond to K resp. L capture events where the gamma photon has escaped from the absorber, i. e. only the K resp. L shell binding energy has been detected.
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  Fig.2: Detector Holder Fig.3: MMC and SQUID chips
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  Fig.5: Two absorber halves with the source in the middle.
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  Fig.6 Source placed on one half of absorber.
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 1 Fig.1: PENELOPE simulated absorber-source geometry.
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  Fig. 2: • Some cracks present in Au nanofoam. • Deposited source solution retracts into foam. • No macroscopic crystallizations in the cracks.
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