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The ECHo Experiment MMC Working Principle

Electron capture of 'Ho '3Ho calorimetrically measured spectrum Metallic magnetic calorimeter (MMC)
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Detector Layout and Implantation

ECHo-1k detector chip: 64-pixels MMC array for implantation with ©3Ho

* Absorbers (first layer): gold layers
180 um x 180 um X 5 um

e 16Ho implantation area: 150 um x 150 um

4 sy S 3 7. Ty
e e e SR Dme SR e Chemically purified Holmium implanted with
T | S| FrEaEte ’ emically purified Holmium implanted with a mass
y vy e = ::llmu- ik B g el ! ! ~ = : Fhind : 3z
iy, ’ LLEETT ‘ R ‘: : , -‘."_j Sl : . - i3 AlE - A EA I E A} § : - ’ & - = | n 5 M :
f!!!ll:::” — » "Illu::- " bk S A : ’ ez KRR TS TERRD Sl EIUE R Bl i { Se I eCt|Ve IO n bea m
m“““ P " T . ¥, S @ b - g 3

* Absorbers (second layer): gold layers
165 um x 165 um x5 um

Ho beam Sputtered Au

* Lithographic microfabrication on * 36 detector channels e Sputtered<\u ILELLLLLLLL Top absorber
a 380 mm thick 3" silicon wafer (4 non-gradiometric for temperature monitoring) ) Ry : - * -

Cryogenic Set-up and Detector Characterisation System characterisation

Detector platform o, Full mounted set-up * Activity per pixel: average activity = 1.06 Bq / pixel
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New Detector Design Summary and Outlook

2 e Absorber thickness = 2.5 um —>minimisation of absorber

2f heat capacity, keeping high quantum efficiency * ECHo 1t generation MMC arrays were successfully
%7- * Compact absorber geometry for highly efficient '*Ho implantation « produced and tested

=} ® Flexible read-out: parallel / multiplexing * implanted with '*Ho source

¢ 450 pum * New design for next generation MMC arrays

") > Temperature pixel: for ECHo has been developed and it's currently being
E‘ 6 allows for a correction produced

E | of global temperature

. e drifts Next steps:

EJ —_ Background pixel: o characterisation of new design at mK temperatures
£ allows for in situ * '“Ho implantation on wafer scale

H% BG measurements

o characterisation of different '®*Ho implantation concentrations
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