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Reiche Zeche by Helmut Mischo

;5 Example Forschungs-und Lehrbergwerk Reiche Zeche
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b 2 Reiche Zeche by Helmut Mischo
C R
SU mma ry @ Felsenkeller by Kai Zuber

- Neutrino-lessdouble beta decay is
a very hot topicin science
- There is no super-isotope, so different
groups focus on this topic
- The observation would prove that lepton number
would be violated by 2 units and thus Physics beyond the
Standard Modelof Particle Physics

Dhcscins  2022|

TECHNISCHE
@ UNIVERSITAT
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Kai Zuber, Cellar Meeting 28.11.2022
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Felsenkeller by Kai Zuber

Felsenkeller by Daniel Bemmerer
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Felsenkeller by Daniel Bemmerer
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5 MV accelerator (0.4-3.8 MV), two alternative ion sources

+ Internal RF ion source: 30 A H, ‘He
| « SNICS sputterion source: 30 pA 2C

+ 24 hour operation permitted even without operator
4 - - « Personnel is allowed at target while beam is on
} ) - 1 e Sl . Control and counting rooms at surface

+ EU-supported transnational access available

Irradiatiovn station with 20+ HPGe crystals \

- - =
21 28112022  Daniel Bemmerer: Nuclear astrophysics in an underground lab Ch@“ Eﬁfy&'gﬁ,ﬁ ,","T'%.f,fﬂ "‘\ ===
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Nuclear astrophysics in an underground lab

CELLAR Community. Moeting
Dresden-Rossendorf, 28.-30.11.2022

Daniel Bemmerer
Helmholtz-Zentrum Dresden-Rossendor
o
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Felsenkeller by Kai Zuber

| Das Low-Seismic-Lab

Felsenkeller by Daniel Bemmerer

DZA by Michéle Heurs

» Technology development for
gravitational wave astronomy

» Adaptive seismic noise
reduction

* Sub-nanometer microscopy
and photolithography

» Astrophysics with accelerators

Research
In the treasure of Lusatia
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22.11.2022
40 years underground laboratory Felsenkeller

CONCLUSIONS
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Upgrade STELLA laboratory

» Planned since 2018;

o Fundingavallable ca, 700 k€;

» Hold-ups due to pandemic and
administrative problems;

« Hopefullydone and working by the end of
2023;

» New laboratory space;

» Detector lab unfortunately rather small.

ot A bt
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CALLIO

+ LOCATED AT THE 1.4 KM DEEP PYHASALMI
MINE, IN PYHAJARVI, FINLAND (~4000
M.W.E.)

CELLAR Community Meeting 2022

Reiche Zeche by Helmut Mischo

Felsenkeller by Kai Zuber

Felsenkeller by Daniel Bemmerer

DZA by Michéle Heurs
B OUND MINING 1962-2022 Felsenkeller by Matthias Kéhler

+ POST-MINING ACTIVITIES COORDINATED
BY THE PYHAJARVI TOWN OWNED CALLIO

LNGS by Matthias Laubenstein

« SCIENTIFIC ACTIVITIES ARE COORDINATED Callio by Julia Puputti

THROUGH CALLIO LAB

Reuse coordinator: Callio Pyhajarvi

Owner of site: Pyhdsalmi Mine
Scientific coordination: Callio Lab

N
077 universiTy oF ouLu

VW OULLLFIfENJCALLD-LAS
WWW.CALIOLAB (o1
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Low background Gamma spectrometry

Reiche Zeche by Helmut Mischo

Felsenkeller by Kai Zuber

Felsenkeller by Daniel Bemmerer
CANBERRA GeHP rel. efic. 136%

DZA by Michéle Heurs

Felsenkeller by Matthias Kéhler

&

LNGS by Matthias Laubenstein

bR
2 & =

Callio by Julia Puputti

&

W
&

Counts/(day*keV*kg)

Unirea by Alexandru Gherghel-Lascu

&
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I" Reiche Zeche by Helmut Mischo
HADES Felsenkeller by Kai Zuber
Felsenkeller by Daniel Bemmerer
8 ultra low-background HPGe-detecor systems
DZA by Michéle Heurs
+ SAGe-well detectors, BEGe, REGe, XtRa
i . Felsenkeller by Matthias Kéhler
+ 2 systems for scanning deadlayers (via LEGEND)
. . LNGS by Matthias Laubenstein
» 2 Systems for detector testing (via LEGEND) y
- Callio by Julia Puputti

» Storage of materials (including a “normal” freezer)

« ISO/IEC 17025

Unirea by Alexandru Gherghel-Lascu

HADES by Mikael Hult

European |

» Science in the deep underground. Short versior® — YouTub&8 &,

| CELLAR meetin,
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IAEA’s underground laboratory in Monaco:
upgrades and projects

lolanda Osvath
IAEA Marine Environment Laboratories, Monaco

CELLAR Community Meeting, Dresden, 28-30.11.2022

: IAEA’s underground |
upgrades and Projects

lolanda Osvath
IAEA Marine Environment Laboratories, @

CELLAR Community Meeting, Dre*
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Modane by Guillaume Warot
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Science and
Technology
Facilities Council

Boulby Underground Laboratory  gouby underground

¢ The UK’s deep underground
science facility at 1.1km

* One of six STFC sites

* Low naturalradon levels (3

.. Ba/m?
oo, €900 * Diverse science programme
¢ Science and industry
United .
Kingdom @)1 partnership
 CallioLab 400 “Overburden ‘ Mancheste
.t * Mowsan |
Ca\lnubsum:‘ o R . simignam
“\.e CallioLab 990 ML
Boulby 1100 u LNGS Lorg
Boulby 1400 ™\ CallioLab 1390 1

surpe =M

snouas o M

I I | i I
1000 2000 3000 4000 5000 6000 7000 8000
Vertical depth [m w.e.]

Modane by Guillaume Warot

Boulby by Edward Banks
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Former exploration tunnel
from iron ore mining
(today main access)

 BerggieBhiibel (BRG)

Measurement chambers
36 m below the surface

* Excelent coupling of the
instruments to the
crystalline basement

Modane by Guillaume Warot
Boulby by Edward Banks

Berggiefhtbel by Olaf Hellwig
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Innovation Session

Latest development of the specialty ultra-low background detector manufacturing Pascal Quirin
Building 114, Room 201/202, HZDR 11:10 - 11:30
Developments in low level radiation detector technology Paul Schotanus
Building 114, Room 201/202, HZDR 11:30 - 11:50

Presentation of SHR - an universal High Precision High Voltage Laboratory Source and Measure Unit by iseg, manufact...
Tobias Pothig
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Results: Suggested shield design with 2 cm of very pure lead as inner layer

* Results suggest for future GeMPI detectors:
2 cm layer of very pure Pb as inner shield:

Assuming 0.5 Bq/kg Pb210 in new inner layer and 10
Bg/kg in outer layer

-2 Reduction of Pb210 contribution to (3.12 + 0.59)
cts/d/kg in the interval [40, 2700] keV

30.11.22 Nicola Ackermann (MPIK) - CELLAR community meeting 2022 12

Modane by Guillaume Warot
Boulby by Edward Banks
Berggiefhtbel by Olaf Hellwig

GeMPI by Nicola Ackermann
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OUTLOOK INTRODUCTION

Location, Characterisation, Methods, Equipment

Plan fo the (e

iy

o ;
= BT IA Ri e (o Location:

E = e —y .
» Cellars of a former brewery used for

storage of ice
laboratory founded in 1982 (NAA)
=140m w.e. overburden
(=45 m of rock)
Monzonite (low quartz content):
28 100...230Ba/kg

S [ — 2Th  100...210Bag/kg
- pimre S 4K 400...1300Bq/kg
Tunnel:
22Rn 130...500 Bg/m? (/> since 2018)
Measuring chambers:
MK1: old steel + serpentinite
(1.3 Ba/kg 340,03 Ba/kg 33Th, 6 Ba/kg “°K)
MK2:  28cm steel + 5 cmold steel
+3 cm "boliden" lead
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Boulby by Edward Banks
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GeMPI by Nicola Ackermann

Felsenkeller by Detlev Degering
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Falsenkeller shallov: underground iaboratory

oW
* 7Be sample Fasiie « acive
" — Background

Applying the active veto on TU1

)

o

Integrated counting rate [40keV;2700keV] i 'L‘l. ‘ i "‘| .
wetsmfgle L)y

» Passive: R = 1982(3)kg'd"’ 4
~ Passive & active: R= 116(1)kg"d" B B R
Ery kev]

Veto efficiency of the active veto
» Efficiency: 99.52(19) %
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Poster Session and Innovation Exhibition

POSTER: Low POSTER: Pulse ... POSTER: Invest... POSTER: POSTER: COBRA: Innovation

background X-ray  Yingjie ... Matrie ... Felsenkeller Low background session: Coffee

setup Neutron measurements exhibition

Christoph Background with CdZnTe

Seibt Thomas detectors Building 114,
Building 114, upp... = Building 114, upp...  Hensel Juliane Room 203, HZDR
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DRESDEN 7%\

Konrad Schmidt - Closing Remarks - November 30, 2021 - Cellar Community Meeting 2022
concept d

1 D
Institute of Radiation Physics - Division of Nuclear Physics - konrad.schmidt@hzdr.de - www.hzdr.de l I ‘ i '

36



Conference Dinner
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Dinner Talk
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Reiche Zeche by Helmut Mischo
Felsenkeller by Kai Zuber
Felsenkeller by Daniel Bemmerer
DZA by Michéle Heurs
Felsenkeller by Matthias Kéhler
LNGS by Matthias Laubenstein
Callio by Julia Puputti

Unirea by Alexandru Gherghel-Lascu
HADES by Mikael Hult

IAEA Monaco by lolanda Osvath
Modane by Guillaume Warot
Boulby by Edward Banks

Berggiefhtbel by Olaf Hellwig

GeMPI by Nicola Ackermann
Felsenkeller by Detlev Degering

Felsenkeller by Steffen Turkat

LAFARA by Pieter van Beek
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» New facility created in 2016
(FEDER funding)

- Aulosompler developped with 2El company, Tarascon-sur-Ariege. france

» Run via APEX software

» Large capacity (360 samples)

UNION EUROPEENNE

La Réglgn ,
Il Occitanie
Pyrénées - Miiteranée
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Boulby by Edward Banks
Berggiefhtbel by Olaf Hellwig
GeMPI by Nicola Ackermann
Felsenkeller by Detlev Degering

Felsenkeller by Steffen Turkat

LAFARA by Pieter van Beek
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CELLAR Community Meeting 2022 — a trip through Europe

The PTB Underground laboratory for DOsimetry and

salt mine.

=
4

S

Konrad Schmidt - Closing Remarks - November 30, 2021 - Cellar Community Meeting 2022 DRESDEN
Institute of Radiation Physics - Division of Nuclear Physics - konrad.schmidt@hzdr.de - www.hzdr.de concept
42

-PTB The PTB Underground laboratory for DOsimetry (UDO II)

UDO Il is located at a depth of 430 m below
the ground and serves as a reference facility
for calibrations at ultralow dose rates.

The secondary cosmic radiation intensity
(exclusively, muon intensity) is reduced by
about 4 orders of magnitude compared to
ground level

Determine M, and gqg via Ra-226
Background dose rate (1.5+0.2) nSv/h

A.Réttger and P. Kessler, Journal of Environmental
Radioactivity 205 (2019) 48-54.

H. D ki and S. ier, Radiation Pi
Dosimetry 140, 223 (2010).

spectrometry (UDO ll) at the Braunschweig-Liineburg rock
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Felsenkeller by Detlev Degering
Felsenkeller by Steffen Turkat
LAFARA by Pieter van Beek

Udo by UIf Stolzenberg
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GeMSE: Design

GeMSE: Location

Vue-des-Alpes Underground Laboratory
(near Neuchatel, Switzerland)

e 230 m rock overburden (620 m.w.e)
— 2000x reduction of cosmic muons

10 B des Alpes "
107 e i
L. E .\\ 1PF e
a Soudan S
= ik ®®Kamioka =
o E JBoulby 3
g E *LNGS o
5§ 10k 3 =
zg E ‘M‘k:l_SM f
107 % .
SNoLAB | 7 e Car tunnel provides easy access
. ‘ ‘ [N | = e One-hour drive from Bern, 2h from Freiburg
107000 2000 3000 3000 5000 6000 700

Laboratory Depth [m.w.e.] 5
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Detection by moderation — Bonner Sphere Approach

Response (cm’)

L0 = N w & o o o~

0® 107 10° 10 10" 10 10°
Neutron energy (MeV)

Also see poster by Thomas Hensel: ,Ambient Neutron Background in the Felsenkeller Underground Laboratory”

30.112022 Neutron Flux Studies at the Canfranc Underground Laboratory

Q) HZDR
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LAFARA by Pieter van Beek
Udo by UIf Stolzenberg
GeMSE by Sebastian Lindenstein

Canfranc by Marcel Grieger



CELLAR Community Meeting 2022 — a trip through Europe

Reiche Zeche by Helmut Mischo

39 participants Felsenkeller by Kai Zuber
7 females (18%) Felsenkeller by Daniel Bemmerer
20 science talks DZA by Michéle Heurs

16 locations Felsenkeller by Matthias Kahler
9 countries LNGS by Matthias Laubenstein
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CELLAR Community Meeting 2022 — a trip through Europe
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