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Test of a Ge-LD-“gravity”-on-LMO approach



Motivation (I)

2

EPJC 75 (2015) 12 
JLTP 184 (2016) 286

NIMA  935 (2019) 150

Light @ 2.6 MeV:
0.09-0.1  keV

(44-50 mm Ge)

Light @ 2.6 MeV:
0.15  keV

(44 mm Ge)

LD performance:
Rwork = 1.5 M
SA = 3.9 V/keV
Noise = 20 eV RMS

~50% gain in LY
with LD-”gravity”

555 cm4.5 cm



Motivation (II)
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Test of a Ge-LD-“gravity”-on-LMO approach
Ge LD “normal” Ge LD “gravity” put on LMO LMO with two Ge LDs

 Li2MoO4 scintillating bolometer (LMO) based on a 0.28 g sample (454545 mm)
 Two light detectors (LDs) made of identical Ge wafers (45450.3 mm), no SiO coating
 Cu holder, PTFE supports, Cu reflecting cavity; NTDs (LMO & LDs), heater (LMO)
 Pulse-tube cryostat “Ulysse” (Run65, measurement0005, 28-29/10/2020) at IJCLab
 Regulated temperature of 15 mK, stabilized on the sample holder
 Stream data (16 bit, 5 kHz sampling rate, 5 V / 1 V dynamic range for LMO / LDs)
 232Th calibration measurements over 16 h 4
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Detector response
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Noise power spectra
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LDs calibration

Muons, ~210 keV
Mo, X-ray

Ge LD “normal” Muons, ~210 keV

Mo, 
X-ray

Ge LD “gravity”
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LMO calibration

 208Tl 
2615 keV

6Li(n,t)
(Q = 4784 keV)
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Detector performance

Channel INTD
[nA]

RNTD
[M]

Rise
[ms]

Decay
[ms]

Signal
[V/keV]

FWHMnoise
[keV]

FWHMnoise
[V]

LD 
“norm”

15 0.53 1.2 6.7 0.48 0.31 0.15

LD 
“gravity”

20 0.60 0.85 5.1 0.24 2.0 0.47

LMO 4 0.70 14 78 0.008 52 0.42
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LD normal vs LMO

Heater

()

muons

6Li(n,t)

6Li(n,t)

 208Tl
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6Li(n,t)

 208Tl

Heater

()

muons

6Li(n,t)

LD gravity vs LMO
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Ge LD “normal” vs LMO
Ge LD “gravity” vs LMO

LDs vs LMO

selected muon events
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Light: ”gravity” LD vs “normal” LD

selected muon events
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LY vs Heat

Ge LD “normal” vs LMO
Ge LD “gravity” vs LMO

Ge LD “normal” / “gravity” vs LMOselected 
muon
events selected 

muon
events



Summary

 The LD-gravity-on-LMO test has been realized at IJCLab (Orsay, France) 

 Li2MoO4 bolometer (LMO, 454545 mm) viewed by two identical Ge light 
detectors (45450.3 mm), “gravity” (on LMO) & “normal” (~5 mm from LMO)

 Detectors were operated in noisy conditions (detector construction issue ?) 

 LD “gravity” noise is ~7x worse than that of the “normal” LD

 No difference in the light yield measured by “gravity” vs “normal” LDs is observed
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Backups
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Baseline traces


