Development of a cryogenic
detection concept for GNO




Outline

GNO, a solar neutrino monitor

Integration of LTDs in GNO

"1Ge Detection in 4n geometry

UGL Garching — test facility for ,cryoGNO®
Summary
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Detection with LTDs:
Interface to GNO:

—» Goal:
GeH, (Germane gas) Reduction of systematic and statistical

uncertainties: CryoGNO
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Motivation for ,CryoGNO* =

Uncertainties in GNO:
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Systematic error ics Statistical error
targetmass 0,8% after 108 solar runs

Neutrinos: a growing & powerful tool for astrophysics

. monitc Pulseshape cuts Ipp! 65-75 % for miniaturized yant of vs

other Cuts proportional counters
* seper: Sidereactions 2,0% and

BORE overall 4,3% overall 6,4%
 upper limit for CNO-C"= e utrino flux

Introduction of a highly efficient cryogenic detection system
looks promising !
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"1Ge detection in 4n geometry

Thermal deposition of Germane-gas
via CVD (= Chemical Vapour Deposition)
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GeH,—» Ge+2H, @T 280°C

4n-geometry realised by second detector

 Prefabricated & tested Ir/Au Thermometer :
on Silicon - =
 Decoupling of deposition & detection avoids Sl ccior B
deterioration of Ir/Au bilayer due to high CVD L 20z L
Temperatures (~500°C)

» Detection efficiency 98-100 %

 Low energy threshold ~100 eV | . e T e

* Energy resolution ~6% | S

« 4n-detector understood it e
« GeH, interface to GNO e
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“{TUnderground Laboratory in
f  Garching (15 m.w.e.)
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Background spectrum:

| CuK, * Cu-fluorescence, muon induce

(2570
cts/d)

Ik

Pb-210
| 247 cts/d 100 bis 200keV:
~0,22 cts/keV/d
<« '

25 50 75 100 125 150 175 200 225
Energie [ke]




_.,h i}

U

Technische
Universit &t

Summary
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* 47 efficient detection geometry realized

* highly efficient Ge-deposition tested
successfully
(compatibility with GNO guaranteed, GeH,
as interface)

 Detailed understanding of detector spectra

 decoupling of Ge-deposition and detection
realized

» first steps towards longterm runs
successful, further work necessary

» Present activity: analysis and supression of
background contributions

 Plan to prove feasibility of ,cryoGNO":
longterm run with artificially activated "'Ge




