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LEGEND Presence of 42Ar/%*K in liquid argon in GERDA
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Encapsulation of Germanium Detector: Ideal material for encapsulation should be:
Cosmogenic alpha induced %?Ar: Radio
. . pure
10 " * Encapsulation of germanium detector with low background materials .
Ar+a — *“Ar+p+p minimize the #2K background. * 3D printable A
. : : LEGEND-200 style
Production of 42K: * 392 germanium detectors will be used in LEGEND-1000. * Transparent components [8]
S2r - 42K+ + B4 T, Q= 599 keV, T, = 32.9 yr * All germanium detectors have different sizes. * Scintillating
e’ ’ . . .
- * Encapsulation should be custom build for every detector. * Mechanically stable at cryogenic temperature
Decay of *°K :

This energy continuum overlaps the Ovff decay signal

* 3D printing is a viable solution for encapsulation. * Does not contaminate liquid argon by outgassing
Kt - *2Catt + f7+V,,Qp=3525keV, T,/,=12.3 hr

(monoenergetic peak) of 76Ge at Qg = 2039 keV Simulation results of encapsulation: : el
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/Z.Radiopurity measurements : \ {.Mechanical measurements : \

«  Only radiopure materials will be selected as a potential The encapsulation will remain in the detector for significantly
candidate for encapsulation phase of germanium longer period of time (10 yr) in cryogenic liquid at
detectors, < 1 uBqg per component. LEGEND-1000.
e ICP-MS and gamma ray spectrometry will be performed Measurement of ultimate tensile strength of each specimen
will be performed at cryogenic conditions.

\on samples. / \ /

3. Optical measurements : \ ?Cryogenic measurements : \ Outgassing setup at ORNL

The encapsulation would leverage the LAr veto system of * Encapsulation sample will be tested in liquid argon. Torr Partial Pressure
the LEGEND-1000 and hence every specimen will undergo * Testing the encapsulated germanium detector in enriched i
optical testing. argon with #?Ar in a custom build cryostat with a VUV
optical readout.
Measurements for optical response of encapsulation We are planning to produce #2Ar at Notre Dame accelerator as:
material : WOp (7] i3+ .
(i) Refractive index (ii) Peak emission wavelength "L p) AT
(iii) Reflectivity (iv) Light attenuation All of the testing procedures of encapsulation and fabrication
(v) Wave shifting properties. / w be performed at ORNL. / Example of residual gas analyzer mass spectrum
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