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GERDA @ Erica

90% CL (1 dof)
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Sensitivity of 0Ov2f- decay search @‘%
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experiment:

T, (OV) > 42.10% - € - (&/A) - VMt / B AE

e - detection efficiency at Qg
a - BB isotope fraction

M - mass of detector in kg
m < VB AE / Mt t - measurement time in years
Bp €q B - background in cts/(keV kg y)
AE - FWHM energy resolution at Qg in keV
A - mass number

~1 /N T,,(0v)



GERDA @ Erica
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Sensitivity of 0Ov2f- decay search
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state of the art for Ge before GERDA Mt =71.7kgy

IGEX, Heidelberg-Moscow experiments B =0.11/(keVkgy)
a =86%,¢e~1,AE ~ 3keV

o

arbitrary un

L=

K'Iapdor-KI'eingrotha'us etal. -
o : "hLE 2o8 5004) | Sensitivity T,,~ 2 x 10%y
201 M = - mﬁﬁ< 350 mev
; (V- \ Claim of Evidence !
; ‘ h \‘ i f\' N to test and to improve
R s i - increase Mt
o | TR } ; } - reduce background B
s s e me xe xe — 1 ton of isotopes and B <1023/ (kg y)

for 10 meV scale




GERDA - Idea

Hd-Moscow background given by: GERDA - Phase 1:

- detectors surroundings () bare detectors
in purified liquid Argon

_ m ' vati
cosmogenic activation of Ge and low Z shield




GERDA - Idea

Hd-Moscow background given by:

- detectors surroundings

- cosmogenic activation of Ge )
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GERDA - Phase 2:

reduce cosmogenic
background
by event recognition:
segmented detectors
and/or pulse shape
+
increase "°Ge-mass

site
events

-

OvZ2B— events
are single site

1800 1620
Energy [keV/]

1580

Co background
are multiple site



GERDA - set up at Gran Sasso

GERDA

from outside to inside

Water tank:
e L - Gamma shield
clean room s ac'gl \ 7_ - Neutron shield
- NN e ' - Muon Veto

Cryostat:
- contains liquid Ar

LAF E,EX‘?_ti”k - additional Cu shield inside

detector array

Liquid Argon provides:
- pure ‘inner* shielding
- operating T for detectors

Bare Ge detectors

support structure as
light as possible

detectors hold by strings

64 m3 of liquid Ar, 650 m?3 of water, . . . g
4m @ steel cryostat, 10 m @ water tank  |OW Z materials, liquids can be purified, ...



GERDA - set up at Gran Sasso

Stainless steel cryostat 25t, U/Th < 5mBg/kg

Internal Cu shield 20t, U/Th < 16mBg/kg

- in the center of the LAr-cryostat

- wter tank

LAr cryotank

detector array




GERDA - Phases

GERDA - Phase |

)

- 18 kg "6Ge (existing from Hd-M and IGEX

- 15 kg NaiGe

- background 102 /(keV kg y)
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- new segmented or BeGe detectors

GERDA - Phasel ll
= adds > 20kg "Ge
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ite / single si
- several detectors depleted in 76Ge
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- background 103 /(keV kg y)
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Phase lll

GERDA

1074

- world wide GERDA-MAJORANA collaboration

- background 0.1 / (keV ton y)

- ~1 ton 76Ge

ierarchy

h

ted neutrino mass
M ~ (some) 10meV

iInver

- test

1110 1MAass 11 €

lightest neut
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GERDA — Status — Phase | detectors

Long term stability test of HPGe detectors in LAr OK

— AE ~ 2.5 keV, leakage current stable
- problems reported by GENIUS TF
overcome by GERDA (different detector types)

IGEX and HdM crystals

- removed from vacuum cryostats

- refurbished by Canberra

- less than 1 week above ground

- new low mass holders

- now stored at LNGS
in vacuum containers
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GERDA — Status — Phase Il detectors

Preparation of 18 fold segmented detectors hitp://wwwgerda.mppmu.mpg.de/
- novel ‘snap’ contact

- only small amount of extra material (a few 10g / detector)

- successfully tested

6x alondg' ¢
3x along@ z

prototype Contact by mechanical pressure




GERDA — Status — Phase Il detectors

Detector in vacuum exposed to Th228 source

w 1 0.006
E — Al events I E All events
pd 1 Singlz segment events P s Single segment events
B10 Singlz segment evenls + PSA ©0.005 R Single segment events + PSA
0.004 |
0.003 |
0.002 |
0.001
0
1400 1600 1800 2000 2200 2400 2600 1560 1580 1600 1620 1640
E [keV] E [keV]

)

Double-escape peak
sample data MC (single-site dominant)

segment reduction factor in Rol

Th228  1.68 = 0.02  1.66 * 0.05 (multi-site dominant) __

(depend on source position)




GERDA @ Erica

typical SSE candidate typical MSE candidate
raw preamplifier output;

@ 81 mun

11+ conlacl

(+ HV)

charge pulse

ks p+ contact (signal read out)

current pulse

Time [10 ns]

‘b-energy.119+121_cal 7.t ——
'spectrum_cutM_fit. 119+121_cal_7tt —

o
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Muon veto




Muon veto

H

super structure




Muon veto

clean room

super structure







Inside the water tank













GERDA — Outlook

Commissioning of GERDA set up at Gran Sasso will start in 2009
Phase | (2009-2011):

After 1 year data taking (~ 15 kg y) with background 102/ (keV kg y)
= GERDA can confirm or
refute claim of Ov2 observation

L : 25 N
Limit: half live T;,(0v) > 3x10=°y, mgs< (815%, OSI\?) eV
Phase Il (starting 2011):

-Total "Ge mass of 40kg

-Background reduction by segmented detectors and/or PSA
-After exposure of 100 kg y with background 103/ (keV kg y)
= test degenerate neutrino mass regime

Limit: half live T,,(0v) > 1.5x10%6y, m 88< (giz}':A_ 051\%) eV
Phase lll (proposed to start 2014): 1

- GERDA — MAJORANA collaboration

- mass of 76Ge at 1 ton scale

- background reduction to 104/ (keV kg y)
= test inverted neutrino mass regime

nsion
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