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Outline

The counting bunker at Felsenkeller
— HPGe, SAGe Well, SDD, PIPS, LaBr, CeBr, GaGG, Csl, CZT, Nal...

Setup of the new TU1 detector
— Appropriate passive shielding

— Active muon veto

Dewar panel ($15)

Fun with coincidences
— How to veto muons in a shallow-underground lab

Top panel (S16)

Front panel (S17) Right panel {S45)
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Felsenkeller shallow underground laboratory

> Located in Dresden/Germany

> 45 m rock overburden (140 m.w.e.)

> 40x less muons, 180x less neutrons, 70x less y-rays

Source: https://stadtplan.dresden.de/

Matthias K. + Detlev D.

Daniel B. + this presentation
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The counting bunker at FK
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The counting bunker at FK
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The counting bunker at FK

163% p-type -

TECHNISCHE A new ultra low-level HPGe activity counting setup in the Felsenkeller shallow-underground laboratory pr
@ UNIVERSITAT CELLAR community meeting Dresden - 29.11.2022 Slide 4/11 DRESDEN h
DRESDEN Steffen Turkat concept ‘vl



The counting bunker at FK

41% n-type
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The counting bunker at FK

Low BG X-ray setup

Poster by C. Seibt
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The counting bunker at FK

Low BG X-ray setup

Poster by C. Seibt
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The counting bunker at FK

Low BG X-ray setup

Poster by C. Seibt
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Passive shielding of TU1

Some numbers for the TU1 detector
» Canberra GX 150-250-R (ULB)

» HPGe with 163% relative efficiency
» Diameter: 90mm, Length: 90mm

+ 40cm concrete
(low activity)
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Passive shielding of TU1

Some numbers for the TU1 detector
» Canberra GX 150-250-R (ULB)

» HPGe with 163% relative efficiency
» Diameter: 90mm, Length: 90mm
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Passive shielding of TU1

Some numbers for the TU1 detector
» Canberra GX 150-250-R (ULB)
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Active shielding of TU1
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Setup of the active shielding
» Five scintillation panels
» Surrounding the passive shield
» DAQ: Digitizer with list mode
o Veto the muon-induced events

o Make nice physics with coincidences

Ml
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Active shielding of TU1

Dewar panel (S15)

v

Left panel (S44)

'

Top panel (S16)

Y

f

Front panel (S17)

!

Right panel (S45)

TECHNISCHE
@ UNIVERSITAT
DRESDEN

Steffen Turkat

CELLAR community meeting Dresden - 29.11.2022

Counts / 5keV

108

10°

10°

10°

10?

10°F . .
- ‘Energy in panel
10°
10°E
107
10E
17 I L I
1 10 10?
— 545
545 and any other detector

Counting rate [(keV - kg - dj]

—— S845and TU1

=
o
2]

Counts / 2 ps
3
T IHHHI T T TTTI

Timing

10*

10°

10?

10

1

I ”ﬂWWﬂM’“[W MN’MW{”W ]

A new ultra low-level HPGe activity counting setup in the Felsenkeller shallow-underground laboratory

-500 -400 -300 -200 -100 0 100 200 300 400 500
E g5 [MeV] faas = Ly [HS]
10°
10° Energy in TU1
10° £
10°
10°
10 = ~ 4300
1
g vy L
10_| o lwu\.ﬂu
107
Ll L P S TSI R N
500 1000 1500 2000 2500 3000
Energy [keV]
(L
Slide 6/11 DRESDEN h
concept

~ i



=
o
2]

- - t:l,')_ E
Delayed coincidences ~ Timing
w
E10°:
3 =
[=} F
o r
10%E
o 10° = - - i
S E Timin : ! -
g £ ''ming i I 10°e
10" =— ] 1 c
= ! ! 107
— 1 1 F
10° E_ | I - r k
= I i 10 W' W \"M
- i : W
wl- . . i |
= ! ! .
— I -500 -400 -300 -200 -100 O 100 200 300 400 500
10 ! ! faas = Ly [HS]
1 1
1
1 AL LR L L LT L VA N
-0.15 -0.14 -0.13 -0.12 0.1 -0.10 -0.09 -0.08 -0.07 -0.06 -0.05 -0.04 -0.03 -0.02 -0.01 0.00
Time delay [ms]
Lot panel (S44) Dewar pfnel (S15)
Top panel (S16)
Front panel (S17) Right panel (S45)
TECHNISCHE A new ultra low-level HPGe activity counting setup in the Felsenkeller shallow-underground laboratory pr
@ UNIVERSITAT CELLAR community meeting Dresden - 29.11.2022 Slide 7/11 DRESDEN h
DRESDEN Steffen Turkat concept B



Delayed coincidences
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Delayed coincidences
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Applying the active veto on TU1

Integrated counting rate [40keV;2700keV]
> Passive: R =1982(3)kgd-’

Front panel (S17) Right panel (S45)
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Applying the active veto on TU1

Integrated counting rate [40keV;2700keV]
> Passive: R =1982(3)kg-d"
> Passive & active: R= 116(1)kgd’

Veto efficiency of the active veto
» Efficiency: 99.52(19) %
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Remaining TU1 spectrum

=

i

Integrated counting rate [40keV;2700keV]
> Passive: R =1982(3)kgd-’
> Passive & active: R= 116(1)kgd’

Veto efficiency of the active veto
> Efficiency: 99.52(19) %
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Summary & Outlook

CEe + The new TU1 detector
— Unprecedented counting rates for non-deep underground labs
2 of ( — e Active Veto
8 Eeriia g e — The power of offline optimization
-g A ey i rf i
8 muj‘ﬂﬁ‘fﬂw L 1 ALHF mT"ﬁ § A
10400 420 440 460 480 500 520 Tu‘ [5k4§V]
Outlook
— Upcoming publication in Astroparticle Physics
— TU1 is also highly interested in non-Dresden samples!!
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