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BEGe in LAr: GDL test benchBEGe in LAr: GDL test bench
MPIK HeidelbergMPIK HeidelbergMPIK HeidelbergMarik BarnabMarik BarnabMarik Barnabééé HeiderHeiderHeider

60
 c

m

• 1st stage preamp 
from HdM (in Ar 
gas in dewar neck)gas in dewar neck)

• warm 2nd stage
• 30 ns rise time
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BEGe in LAr:BEGe in LAr: short term test 12. 2009short term test 12. 2009
G l

MPIK HeidelbergMPIK HeidelbergMPIK HeidelbergMarik BarnabMarik BarnabMarik Barnabééé HeiderHeiderHeider

• Goals:
 working in LAr?
 HV scan

• 1st cooling: 
high LC, some visible signals, high LC, some visible signals, 
but no spectrum 
 cure: 3 × methanol bath

• 2nd cooling: 
LC50 pA
FWHM 1.8 keV 
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depletion voltage:
3.5 kV

(1332 5 k V li )

depletion voltage:

(1332.5 keV line)

depletion voltage:
3.5 kV
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BEGe in LAr:BEGe in LAr: long term test 2. 2010long term test 2. 2010

Fit: y = a · x + b
a = (-0 5 ± 2 5)·10-3a  ( 0.5 ± 2.5) 10
b = 5.14 ± 0.04
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BEGe in LAr: overall system stabilityBEGe in LAr: overall system stability
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backgroundbackground
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BEGe in LAr: pulseBEGe in LAr: pulse--shape discrimination resultsshape discrimination results
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Error bars include systematic uncertainty of PSD calibration
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BEGe PSA constraints on frontBEGe PSA constraints on front--end bandwidthend bandwidth
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 test of PSD performance in dependence on signal bandwidth

 using recorded experimental pulse-data using recorded experimental pulse-data

 step 1: FE bandwidth restriction simulated by various filter methods
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BEGe PSA constraints on FE bandwidthBEGe PSA constraints on FE bandwidth
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 step 2: PSD on filtered pulses (DEP acceptance always fixed at 90%)

FEP 1621 keV
35%

40%

   
 

mo ing a erage
CC 1570 keV

65%

68%

   
   228Th 228Th 

20%

25%

30%

ba
bi

lit
y 

   
   

   
 moving average

local regression
12dB drop
24dB drop

8%

60%

63%

ob
ab

ili
ty

   
   

  

moving average
local regression
12dB drop
24dBdrop

5%

10%

15%

su
rv

iv
al

 p
ro

b

53%

55%

58%

su
rv

iv
al

 p
ro

24dB drop

0%
0 100 200 300 400 500

Rise time [ns]

50%
0 100 200 300 400 500

Rise time [ns]

60Co summation region 1570 keV

4%
5%
6%
7%

moving average
local regression

 possibility for improved 
PSD rejection with 
optimised shaping1%

2%
3%
4% local regression

12dB drop
24dB drop

11

0%
0 100 200 300 400 500

Rise time [ns]



Dušan BudjášDušan BudjášDušan Budjáš

11 BEGe in LAr test resultsBEGe in LAr test results1.1. BEGe in LAr test resultsBEGe in LAr test results

2.2. Constraints on frontConstraints on front--end bandwidthend bandwidth

3.3. Upcoming characterisation of Upcoming characterisation of 
depdepGe BEGe detectorsGe BEGe detectorsppGe BEGe detectorsGe BEGe detectors

12



Characterisation of Characterisation of depdepGe BEGe detectorsGe BEGe detectors
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Coordinators: Dušan, Assunta

 Participants from several GERDA institutes

 Goal: characterise spectroscopic, charge collection and PSD 
performance of the new BEGe detectors

 Work plan: 
• high-voltage scanning
• energy resolution measurements
• dead-layer and active volume determinationy
• PSD performance tests
• stability measurement

 Place: LNGS, laboratory at Autorimessa 2 (above ground)

 First detector arrival: in the next days
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 Schedule: under review (permanently...)
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Summary and conclusionsSummary and conclusions

 BEGe detector succesfully operated in LAr: 
1.8 keV FWHM, stable operation, 
PSD performance same as in vac. cryostat

 PSD requirements on front-end bandwidth not 
very demanding: ~100 ns risetime sufficient

f i i f Ready for acceptance testing campaign of 
the new depGe BEGe detectors, 

h i i  f h  t d  i  characterisation of the 1st detector starting 
after the meeting
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Backup slidesBackup slides
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BEGe in LAr:BEGe in LAr: short term test 12. 2009short term test 12. 2009
Marik BarnabMarik BarnabMarik Barnabééé HeiderHeiderHeider
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BEGe in LAr:BEGe in LAr: short term test 12. 2009short term test 12. 2009

Region LAr/GDL Vacuum/Hd

DEP 0.90  0.02 0.90  0.02

1621 keV 0.12  0.02 0.11  0.01

SEP 0.07  0.01 0.06  0.01

2614 keV 0.102  0.001 0.095  0.001

Q 0.42  0.03 0.42  0.02
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BEGe PSA constraints on FE bandwidthBEGe PSA constraints on FE bandwidth
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moving-average smoothing
smoothing span [points]:                                    5, 7, 9, 13, 17 ...
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BEGe PSA constraints on FE bandwidthBEGe PSA constraints on FE bandwidth
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smoothing via local regression using weigthed least squares
smoothing span [points]:                                  9, 11, 13, 15, 17, 19, 21, 23, ...
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BEGe PSA constraints on FE bandwidthBEGe PSA constraints on FE bandwidth
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IIR Butterworth filter, 12 dB drop

pass-band frequency [MHz]: 
8 7 6 5 4 3   2                   1                                      0.5
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IIR Butterworth filter, 24 dB drop

pass-band frequency [MHz]: 
8 7 6 5 4   3        2                            1
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Characterisation of Characterisation of depdepGe BEGe detectorsGe BEGe detectors

Measurements list
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