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The ECHo experiment

Detector technology: metallic magnetic calorimeters

The Electron Capture in Holmium (ECHo) experiment Detector requirements for ECHo:
aims to determine the electron neutrino mass by the

analysis of the electron capture (EC) spectrum of 13Ho. 1) High energy resolution
—» to reduce the smearing in the spectrum
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Detector layout and implantation
ECHo-1k detector chip: 64-pixels MMC array for implantation with 1%Ho

* 1%Ho implantation area:
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e Chemically purified ®*Ho implanted
with a mass selective ion beam
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Detector optimisation and characterisation

Quantum efficiency studies 165Ho heat capacity contribution
. . . . - 163
Monte Carlo simulations to estimate stopping power for ®*Ho electron * Measurement of heat capacity due to *"Ho atoms
capture photons for different absorber geometries — signal amplitude comparison for detectors with /without implanted **Ho
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—> New absorber geometry for next generation ECHo design with

reduced volume — reduced heat capacity * At working temperature of 20 mK the effect due to *Ho is ~ 4% for an activity of 0.9 Bq

2  The '®*Ho heat capacity contribution sets the lower limit to the heat capacity for a given

.. . ) 1/
—> Optimisation of energy resolution: AEpwyym X (Cabs) activity in the detector

—> Optimisation of signal amplitude: 4 X E/C

New detector design Summary and outlook

* ECHo 1%t generation MMC arrays were successfully
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