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Expectations and Goals

Neutrinoless Double Beta Decay <
should be studied down to 10 meV v °
to exclude inverted hierarchy -5

Majorana
|_} 1t for 5 years with Nature

1 background event in 5 years
background at 10**-5 /kg /keV ly

Dark Matter
should be studied until neutrinos are seen

| : 1t for 5 years with
a few background events

at very low threshold
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Background and Technology

Photons Segmentation can /@\@

gain a factor 10

in background suppression

low threshold => point contact

Alphas typical surface contamination

Neutrons from muons
how to measure, how to shield
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Segmented Point Contact Detector
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Clearly see the crystal axes

The axes are needed as input for the
Monte Carlo to simulate pulses.
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Segmented Point Contact Detector

T05399.3 ns
risetime 480.4 ns
data/MC 0.7901
chi-2 1.4011
tit all pulses
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Reconstruct phi of
individual events to
some degrees.

Simulated pulses do
not quite match, under-
estimate unisotropies.

Mmmmmmmmmmm
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Detector was turned.
Cryostat problems.
New cryostat ordered.
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Special 18+1
segmented
detector

70 mm

wuw ez

No material Y ==
between collimator ,
source and
detector

Characterize alpha events on _ . .
passivated surface with Ameri(iigill SOUFE = ;
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- fixed phi scanning alonq the radius
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Alphas

Core Energy [keV]

5 MeV alphas from Americium
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Dead Layers
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Electron Trappin
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Hole Trapping

Energy [keV]

see hole drift

m mnergy[ eV]
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Hole Trapping
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Hole Trapping
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Muon Induced Neutrons

Irreducible and nasty background, especially
when meta-stable states are created.

Worth
measuring

Use two standard germanium
detector to see signal

- E— |
from neutron capture in water. ——T

Iris Abt & Xiang Liu GeDet
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Muon Induced Neutrons

Too much background on the surface

Go to shallow lab in Tubingen:
MC: expect S/Bof 5~ 6

% Cooperatlon

Max- llm( k ln titut lul Physik
enberg-Institut)

EBERHARD KARLS

UNIVERSITAT
TUBINGEN

Deutsch-Chinesische-Kooperationsgruppe

Development of High Purity Germanium Detector Techniques
for Applications in Fundamental Research

Finanziell unterstiitzt durch: Chinesisch-Deutsches Zentrum fiir Wissenschaftsfarderung Peking, China
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Muon Induced Neutrons

10?
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MC says

i Data confirm predicted
99% come S
1 . time structure
within o iR -
1ms w | {] S/B
1 : } Hl!mllﬂfﬁ,} 60
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Muon Induced Neutrons

Get a fast
neutron
detector

EBERHARD KARLS

UNIVERSITAT
TUBINGEN

nstitut fiir Physik
leisenberg-Institut)

Deutsch-Chinesische-Kooperationsgruppe

Development of High Purity Germanium Detector Techniques
for Applications in Fundamental Research

Finanziell unterstiitzt durch: Chinesisch-Deutsches Zentrum fiir Wissenschaftsforderung Peking, China

RESEMRFRNE
NAFEMARNSEERURBRAHAL

BYE: PREHZHRO / HE =R
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Muon Induced Neutrons

-

| total energy spectrum of PMT1+PMT2 |
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Muon Induced Neutrons

2d histogram - discrimination method in which we first discriminate and then take the sum - just for promt events with a time difference to a following events which is <40musec
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Test with Neutron Source
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China Jinping Laboratory

It would be nice to open the
deepest underground lab to
the international

community.
Expression of

Intg_rest

g
e

2400m of rock 4 x 2 labs each lab: 63.5m x 14m x 14m

7500 mwe This is under construction - plus end-cavities.
Rockworkvolume of 8x labs 130591 m® -

60 muonS /mzly Concrete work volume 26427 m3 Constructiog

Steel structure 912 T under Way
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Symposium at Ringberg

Excavation started 1.11.14

gttt T .14’.‘

Tsinghua is starting
an effort to enrich
6Ge to ~85%

Supply and control system of cascade
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Symposium at Ringberg

Dark Matter Neutrino
Germanium detectors target low coherent

mass wimps. scattering
Projected sensitivities of CDEX Look at reactor
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Symposium at Ringberg

10~%2 p~r——————r——p
_a4[ Spinindependent (Vector) |
107" F 90% CL projected limits |

I

Simplified model
currently used by
DM community:

10736 | === HL-LHC14: gg=gpm=1.45

[ === HL-LHC14: gq=gpm=1.0
10—38 _ == == HL-LHC14: gq=gpm=0.5 l
. HL-LHC14: g4=gpm=0.25 \

N pmm = EEEEDE DS E &

€ 1070} \ . 1 vector boson
o7 10°2f 5 %3‘ 1 DM is spin1/2 fermion
1074} 4  pure s wave
10:‘:; point like nucleon
1250 dow——=""" | LHC does best
o0 10t 10T 10T 5t low masses.
mpwm [GeV]

1409.4075v3 [ref 28] | ¢ age of models
has come.
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Symposium at Ringberg

We are looking for ways to intensify international
cooperation and share information and work more

effectively.
Support for an Eol is growing.

US groups are interested.
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[In][Famous Last Words

Germanium detectors might give us the chance
to address some very fundamental

questions. . -
VEZ V
E

We need new detector technologies
to get to the next level.

We work on detector development.
We try to evaluate future options.
After the final symposium of our
cooperation at Ringberg, we are working
on future network for R & D.
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