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® process beyond SM

® |epton number violating AL =2 I i
e in principle all 2v[3[3 isotopes are W €
candidates i
® majorana mass component X M
® massive neutrino exchange W I
® constraints on lightest mass eigenstate "
® neutrino mass hierarchy —> >
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Search for neutrinoless double beta decay of 7°Ge: £
°Ge — 7°Se + 2e” )
=> AL=2 / Ov B
= beyond Standard Model physics f wpp i
= Majorana mass or other L-violating physics B o e 420
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background-free : Ty, ~ M-t
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e Q-value of °Ge: Q 5p=2039 keV
e High purity Ge detectors (87% "°Ge):
o source=detector
= high detection efficiency
o ultra radio-pure
= no intrinsic background
° high density
= 0VB[3 point like events
o semiconductor = AE = 0.2% at O‘BB

e OV[3[3 signature:
o point-like energy deposition in detector
bulk volume
> sharp energy peak at 2039 keV
(FWHM = 3-4 keV)

p* electrode
(read-out)

nt electrode
(3...4kV)
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Slgnal events (OVBB/ 2vBB events)
® |ocal energy deposit in single detector

Background events (y events)
® energy deposition in multiple locations (MSE) in single
detector

74

¥ surface

- -
p* electrode n* electrode

e additional energy deposition in LAr {fﬂr"d-m'f}\ﬁ_ (3..4KkY)

® coincident energy deposition in more than one
detector

Surface events (a/f3 events)
® energy deposited on or close by the detector contacts
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plastic scintillator panels

muon veto
a) 6

low activity

fibers with SiPM
read-out

i

I i v;lavelength shifting
1y

low activity
PMTs

64 m3 LAr cryostat
coolant, shielding

590 m3 ultra-pure water
neutron moderator/ absorber
muon Cherenkov veto

a) overview
b) liquid argon (LAr)
veto instrumentation
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plastic scintillator panels

ﬂ} muon veto 6

PMTs

64 m3 LAr cryostat
coolant, shielding

590 m? ultra-pure water
neutron moderator/ absorber | —TEE
muon Cherenkov veto

a) overview c) detector array
b) liquid argon (LAr) d) detector module
veto instrumentation
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low activity

low activity
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low-mass, low-
activity electronics

wavelength shifting
fibers with SiPM

read-out
)
Ge detector
array
d) 6
E III.- low mass
detector holder

BEGe detector
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- GERDA

Phase II: Final Integration in Dec 2015
40 detectors in 7 strings:

30 enrBEGe ( 20.0 kg )

7 enr semi-coaxial ( 15.8 kg )

3 nat semi-coaxial ( 7.6 kg )

— 35.8 kg of enr detector mass

String 1 String 2 String 3 String 4 String 5 String 6 String 7
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Data Taking & Duty Cycle
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February 2017: 28.5 kg yr
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Neutrino 2016: 10.8 kg yr
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Weekly calibrations with 222Th

Energy Resolution FWHM @ O‘BB= 2039 keV
® BEGe 3.0+£0.2 keV
e Coax 4.0 £0.2 keV
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“A/E cut “
single parameter based on current
amplitude A and event energy E

e tuned by DEP of 2615 keV from ‘
calibration data Sho S _______________________________________ _______________________________________ ,,,,,,,,,,,

e 80 % of background events o e e
rejected at Qg 5

e 2vPBP acceptance 85.4+0.8+1.7 % % phase I enidhad BEGeE ke B
e all surface alpha events removed ?02 = aerthrvelo g
® V-lines suppressed by factorof 6 3
e OV[3B acceptance (87 + 2)% 0

1
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energy [keV]
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enriched coaxial - 5.0 kg~yr I:l prior quuid argon (LAr) veto

[ after LAr veto
Monte Carlo 2vBp (T, =1.92- 10%'yr)

GERDA 16-07

z 10 L R L T T — T T T
i enriched BEGe - 5.8 kgyr l 3 E
0 N : =< 150F “K
o 1 a0 K | N K
*g' i ! Qﬁﬁ % 100
o = > F
S 102 5 1 : 8 50 = 210
o L ! 0: . i L Po
1 | 1460 1480 1500 1520 1540
] |

energy [keV]

1500 2000 2500 3000 3500 4000 4500 5000 KeV]
energy [ke
Background at reduced b
e Almost pure 2v[3p after LAr cut 5 Qg Y

factor 2
No reduction of a
Compton continuum strongly

suppressed
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(97%, 600-1300 keV)
® LAr cutsignal acceptance: (97.7
+0.1)%



exp FWHM BI
data set [kg-yr] [keV] € 10—3 kev(?l;(Sg~ 0
Pl golden 17.9 4.3(1) 0.57(3) 11 L B
Pl silver 1.3 4.3(1) 0.57(3) 30 + 10
Pl BEGe 2.4 2.7(2) 0.66(2) 5j‘§,)
Pl extra 1.9 4.2(2) 0.58(4) 5j‘é
PI 23.5
Plla Coax 5.0 40@2)  053(5) BT
Plla BEGe 5.8 30(2)  0.60(2) o.7j‘0~ 15
Plla 10.8
profile-likelihood Bayesian
2-sided flat prior
Ov B B best 0 0

fit value [cts]
0v
T1 /2 lower
limit [1020yr]

70V median

1/2
PR 25
sensitivity [10

yr]

5.3 (90% C.L.)

4.0 (90% C.L.)

3.5 (90% C.L.)

3.1(90% C.L)

frequentist test-statistics and methods [EPJC 71 (2011) 1554]
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e since summer 2016 additional (blinded) data
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*background windows weighted by exposure (=205keV)
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e GERDA Phase Il is running stable 18| o median
e 3-4 keV energy resolution @Q, 16 o o SIZE:
e blind analysis on first 10.8 kg yr of data 3: 141 gg:fprog-
e published in Nature 544 (2017) =ty Lo
S 1}
Phase lla achievements £ oal
S Phase |
background ~107 cts/(keV-kg-yr) § 06 T
@ 04}
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imit %% >5.3-10% yr (90%CL)
Mg < (0.15-0.33) eV (90%CL) 35<NME <5.8
s 1
GERDA Phase Il is the high-resolution and 3
background-free OVf3 experiment ?
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- GERDA |

LEGEND (Large Enriched Germanium _ ) 1
Experiment for Neutrinoless Double Beta g
Decay) : ) &
new collaboration formed in Oct 2016 s f
(=GERDA+Majorana+new groups) Y ‘
S L2 E 10 [ P Pt o e, 1
- 102} f . . 95% prob. 3
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216 members, 48 institutions, 16 count

Goals:
- 1 t enriched Ge

| 46 <NME <58
. \ : :

- reduce background with respect to GERDA 20112013 tg 42 44 & 12 44 18 48 +10
— remain background-free

— best discovery potential

time [yr]

Ann-Kathrin Schitz GERDA Quy Nhon, 20.07.2017 19



