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The 0νββ decay

Some open questions we try to shed light on

What is the mass of the neutrinos?

Normal or inverted neutrino mass hierarchy?

Are neutrinos Majorana or Dirac particles?

Which physics beyond the Standard Model?

Search for the 0νββ decay

N (A,Z) → N (A,Z+2) + 2e− ///(+///////2νe)

Lepton number violating ∆L = 2

⇒ Physics beyond the standard model
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The Gerda experiment

The Gerda experiment

BEGe

Phase I T 0νββ
1/2 > 2.1 · 1025 yr 90% C.L. (med. sens. T 0νββ

1/2 > 2.4 · 1025 yr)

Phase II 30 new detectors + improve background rejection
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Motivation

Pulse shape analysis to reduce background
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Recognize and reject background events

We want to know how signal like events look
like in the detector
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Motivation

Single compton events with coincidence measurements

Energy compton scattered photon

E ′ν = Eν
(

1 + Eν

mec2 (1− cos Θ)
)−1

Energy electron

Ee = Eν − E ′ν

661 keV γs from a 137Cs source

Coincidence measurements

Depending on the observation angle cut on energy to select single
compton events

⇒ Parameters A/E, rise-time etc.

⇒ Neural network, pulse shape library
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Setup at LNL

LEGO... LEgnaro Germanium Observatory
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Setup at LNL

LEGO @ Laboratori Nazionali di Legnaro

MC geometry

⇐ Automatic filling every 14 h
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Setup at LNL

Remote control

Everything is remote controllable
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Simulations

Tuning the MC simulations
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Comparison of uncollimated measurement and simulation

Adding copper holder improves accordance
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Simulations

Collimated simulation

Coaxial detectors collimated to 1 mm (left) and 10 mm (right)
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Simulations

Confinement of the events

Most events within 4x4x4mm
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Simulations

Signal and Background events
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About 85% are single compton events
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Simulations

Rate... Events where are thou?

Events

X right energy

X confined in roughly 3x3x3 mm region

X roughly 85% are single compton events

Event rate is on the order of 1 MBq−1d−1

We can use a 740 MBq 137Cs source

! Careful

! Single rate cannot be too high ⇒ pile-up

! We cannot handle the source ourselves and need additional shielding
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Simulations

Pulse shape simulations using adl3
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Summary

Summary

Background suppression with PSA is essential for Gerda Phase II

Coincidence measurements to learn how Single Site events look like

LEGO has been set up and is ready to go

Compare with PS simulations

Build a new method to do PSA and cross check other methods
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Summary

Thanks for your attention!
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