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Motivation for alpha screening The background of the alpha detector

* LEGEND: Large Enriched Germanium Experiment for Neutrinoless 33-Decay Run duration: 30 days, 22 hours “’3 aias
* Sensitivity goal: Tf}fﬁ ("Ge) = 10y — requires background of 105cts/(keVkgy) at Qgg[1] Count rates (1-9 MeV): 102 Data with all cuts appled

* Material screening required to classify all components With quality cuts: 975 = 6 cts/d

Adding physical cuts: 15.5 = 0.7 cts/d
Previous measurement [2]: "
10.9 = 0.6cts/d — 30% lower bg

Next step: cleaning of components to

Counts per 10 keV per day
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* Surface alpha screening:
— Determine surface vs bulk contaminations

— Sensitive to multiple rad|0|sotopes of the 238U and #2Th chains
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remove potential contaminations

a-spectrometry

y-spectrometry

222Rn induced background:
> 10 .
E - | Data with all cuts applied Nuclide Rate [cts/d]
%‘ : Fitted peaks (scaled to counts/day) 222Rn 2 8 + O 4
g | ?1Po 218pg 42405
E 214Ppg 3.1%+0.3
© 107 —
- | 210pg 1.5+ 0.4
§ ‘ ' Remaining bg: 3.9 = 1.1cts/d
I Various origins: 22°Rn (6.3-8.8 MeV)
Rl | IR 238J chain or 222Th chain in
105 5.5 6.5 7 7.5 E?lergy e 3].5

detector bulk material

Pressure

sensor Background over time:

| * Where does the radon 5 0 ] Countrate after cuts
epe | E 8 - j [ ] Countrate of Po-218+Po-214
Preampllfler backgrou nd come from? ‘E - Exponential fit Rn decay
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Working principle Testing the radial position of sources

* a-particles decelerate in the : * Detector was previousl :
PAIILIEs AeEEte . UPPEIGHd e S P P y . UPPEIGHd e S
P5-gas via ionization used for small samples [3]
. Anode o Anode

* Electron and ion charge clouds 1225V * Investigating the detector response 1225V

are created ol L B m | s0v to extended samples necessary ol L1 B m |0y
* Positive bias voltages: * 18Gd and 2**Am sources placed at

— Electrons drift through the grid different radii, from center

toward the anode (r=1cm)tor=13cm

— Anode and grid signal used for Y \/ \/ \/ 0V

evaluation Spectra of different positions, left: only quallty cuts applied, right: all cuts applied
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v 5 C 2 § FWHM (*3Am, 5.5 MeV)*:
% i % T Center: 3.6%
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2000 — I cere . LI e
: 3 drifting ions, grid pulse PH.c depends 0 T A= M
TE 5 on z-position of the ions 10-50‘ . L] \ il L, | LD |
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- Al * Mean energy decreases with increasing distance to center, energy resolution gets worse
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WO T pulses depends on the electron drift * Physical cuts reduce the detection efficiency for sources placed at a high radius
Time [ns] 1
velouty Ve z-Position vs Energy at center (1cm) z-Position vs Energy atr=9cm
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Energy calibration, quality and physical cuts determined with *3Gd and *!Am (. o -
* Quality cuts: Only keep events in the detection region below the lower grid 2500 ol
2000 :
* Physical cuts: Determine event position and electron drift velocity using | to Il 1500 o
z-Position vs Energy Electron dr|ft velouty vs Energy ;zzo 20}
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e 21Am e = o= * Potential reason: electrons are absorbed on the rings holding the lower grid
a0l 148 . /"JI_,»'.” — 4000 - GOf— — (4000 . . T4
: | Gd o — grid pulse higher, anode pulse lower — lower energy and z-position reconstructed!
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3 w0 Possible solutions:
— 2000 30— S 2000 . oy 0 .
b wE * New energy reconstruction and cut conditions, using more parameters of the pulses
- 1000 = 1000 . . . . . .
o : 0= * Guard ring with ground/negative potential to drift the electrons through the grid
............. RO 0 or 4 ! | ! | | ! 0 . .
ot e s ® Enctoy el ; : T eyl * Any suggestions or help is welcome :)
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