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AvsTRACT: First studies of event discnmination with a Broad-Energy Germanium (BEGe)
detector are presented. A novel pulse shape method, exploiting the charactenistic electrical field

distribution inside BEGe detectors, allows to identify efficiently si ite events and to reject PSD -I-h d d -I- |b -|-
- st events. The st e typical for netrinaless dowble bets evays (9P) ad the Jer o meTtnoa and I1S callioraftion
for backgrounds from pamma-ray interactions. The obtamed survival probabilities of back-

unds at ies close t Ge) = 2030 ke are (0.93 = 0.08)% for events from “'Co, . . . . 5
g‘;zﬂ‘}im‘%ﬁcﬁ-'-LtEJ%ﬁg‘}".ﬁmﬂﬁhmﬂeackgmdmpmgofizﬂmhimf:dm; V(]“d(]'hon VIid CO|nC|den'|' SCS

(89 = 1)% acceptance of . double escape events, which are dominated by single site mter-

f:m?amm%mmmﬁwmmﬁfﬁm:ﬁwg and collimated 2.6 MeV beam
pendent o mteraction ton ms crystal and v te se-shape cut m
experimental PSD results

energy range of Oy The application of BEGe detectors in the GEFDA and the Majorana
double beta decay experiments 1s under study.

EevworDs: Gamma detectors; Particle identification methods.

» also: proceedings from CIPANP
2009 (4 pages, submitted to AlP)

* Comespondmg author.

> previously: IEEE 2008 proceedings

arXiv: 0812.1735v1[nucl-ex] 3



DUEGEH BUG|ESs MEIEHEIGEIRENG
™) =

Imination method
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crimination method
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PSID calibration
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PSID calibration
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PSS calipration
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Assuming gaussian distribution (resolution dominated by noise):
20 = 97.7% SSE acceptance
arbitrary choice of "SSE identification probability”

SSE defined as events with charge cluster extent so small that
the electric field doesn't change significantly across it's width 10
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Updated experimental resuits
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PSD vValidation via coincident ¢
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PSIperiormance in dependence on spatial eventaistrioution
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€ ol ESD periormance
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ESDIperormman

counts per 1 keV bin

2000}

U

1000

! IEICE GG
MPIFREIGElRErG

5000+t

4000}

3000+t

v 1588 keV

v 1621 keV

S

232-Th spectrum I
after 2 o PSD cut

1560

1580

1600
Energy [keV]

1620 1640

16



DUsGEH BUe|Es MPEIREIGEIREIG

ESDIpEeriormanceinidependence on crysial size
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SUmmary and conclusions

\_/ \.J V \N (J \_/ \_/ \_/ " Y \N

the read-out electrode (specific to our PSD method)
» no spatial dependence of SSE acceptance found

» no change of PSD sensitivity in dependence on HV
(except for a slight growth of the MSE-insensitive
volume)

» PSD performance in smaller crystals likely different only
due to lower y-ray absorption efficiency
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with LNGS BEGe team in advance of acceptance
testing of new BEGe's from 9erGe

» coordination with ZUrich group (Francis) on definition
of the Phase 2 calibration source from the point of
view of PSD calibration requirements
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Backup slic

20
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HV Scan
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HV Scan
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