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 Location and physical description

« Current activities
* Dosimetry
» Low background Gamma spectrometry
« Cosmic muon flux applications

» Future plans
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«  Temperature: 12.0 -13.0°C
*  Humidity: 65-70 % :
- Excavated volume: 2.9 million m3 N\
Floor area: 70000 m? "
: Q;‘ifagﬁth'gfég;'w m « Theoretical depth: 290 m

. urity: 0 -

. Salt '.Oens é’imensions; * Real depth: ~170 m (due to excavations above)

Length: 5 km ~600 MWE

Width: 3 km : -
Thickness: 0.5 km e Member in CELLAR since 2017
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Low background Gamma spectrometry

CANBERRA HPGe relative efficiency 22.3%
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LLow background Gamma spectrometry

CANBERRA HPGe relative efficiency 136%
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Muon detectors — The mobile muon detector

Plate 1
PM 1
é‘oH\” PM 2
éHv& @ Or
2
g
And g — Counter module
Plate 2 ‘é
;‘;‘ PM 7 o
HV 8 PM 8 -
Location Theoretical depth Iuon flux for Real depth | Muon flux for | MMuon fux
the thecretical depth the real depth
() (r2s7) () s | (r2e)
Unirea. 297 0.051 170 0.18 0.18
Mihai - main cavity 204 01z 90 0.51 0.52
Mihai - amall cavity 204 012 125 0,32 0.33
I Aas N TN . Cantacuzino mine - Level & 173 017 165 0.19
. e A— Clantacuzine mine - Level 6 184 0.1k 173 0.17
Clantacuzino mine - Level 7 205 0.12 181 0.16
Clantacuzino mine - Level 2 291 0.11 1&9 0.15 0.19
Clantacuzine mine - Level 9 287 010 197 01z
Clantacuzino mine - Level 10 253 0.0% 205 0.12
Clantacuzino mine - Level 11 269 0.06 213 0.11 0.09
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Muon detectors — The SIRO Detector

« Hamamatsu MPPC S10362-33-100C 3x3 mm?

« 4 x1x100 cm? plastic scintillators

» W.LS used for light collection and transport

» 24 channels per module, 6 modules , 144 channel
DAQ

Package Ceramic
Active Area 3 x 3mm
Number of Elements 1

Pixel Size
Fill Factor
Spectral Response Range

100 x 100ym
78.5%
320 to 900nm

Peak Wavelength 440nm
Operating Voltage T0£10V
Dark Count 8000keps
Terminal Capacitance 320pF
Temperature Coefficience of Reverse Voltage | 56mV/deg. C
Gain 2400000
Measurement Condition Ta=25 °C
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Muon detectors — The SIRO Detector
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Heavy temperature dependency
Old FEE: manual calibration of every SiPM bias voltage,
slow high gain amplifiers, slow DAQ.
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Muon detectors — Work In progress

Operating parameters MPPC S10362-33-100C Micro FC C-series SMTPA
- 30050

Active detection surface 3x3 mm 3x3 mm

Number of pixels 900 2668

Pixel Size 100um 50um

Operating voltage ~75V ~25V

Peak Wavelength 440nm 420nm

Gain maxim 24x10° 6x 10°

Dark Count 8000 - 12000 kcps 300 - 860 kcps

4/29/2022
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Muon detectors — Work In progress

* ON semi Micro FC-C 3x3 mm?

« 2.5x1x 100 cm? plastic scintillators

* WLS used for light collection and transport (1/SiPM)

» 36 channels per module, 4 modules , 144 channel
DAQ based ona ZYNQ7000 FPGA

» Temperature correction
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Future Plans

 Investigate the lower levels of the Cantacuzino mine (possible better location of a new laboratory)
 Install a more complex muon flux measurement system
« Test the new muon detectors, develop and test reconstruction software for muography applications

 Increase the number of HPGe detectors and develop muon anticoincidence triggers

 Collaboration with Atomki, Debrecen — paused due to COVID
« Groundwater dating using 3°Ar and &Kr
« HPGe and Low-energy photon spectrometer

* New experiments ?

THANK YOU!
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