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Les deux infinis

The SuperNEMO detector A tracker-calorimeter

SuperNEMO is a Ovpp experiment based on the NEMO-3 technique of tracking and calorimetry. It will search for
neutrinoless double beta decay in ~ 100 kg of enriched isotopes, reaching a half-life sensitivity of T,,, = 102 years, which — Decayvertex | | Charged particles

corresponds to a neutrino mass sensitivity of ~ 50 meV. Energy & TOF Ao
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The main wall calorimeter design Unique characterisation tools

520 Optical Modules each made of > 2 electron beam spectrometers to qualify the optical modules
10 L Envinet polystyrene scintillator . Mono-energetic electron beam from a ®°Sr 370 MBq B source
* R5912-03mod Hamamatsu Photonics 8 PMT * O,,=3mm
* Teflon and mylar wrapping ‘ * Energyrange [0.4-2.0] MeV
° FWHM @1MeV=10 = 0.2% )

Individual pure iron magnetic shields (25 G) . Automated X/Y scanning [2mXx1m]
Relative time/energy calibration with LED
Absolute energy calibration with 2°’Bi sources

Electron beam energy calibration Scintillateur 130 um
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Requirements
M Resolution £ 8 % [FWHM] /VE [MeV] e

note : NEMO3 = 16 % [FWHM] /VE [MeV]
 Time resolution 300 ps (o) @ 1 MeV A W)W'J

* No ageingin 5 years

 Gain survey with an accuracy <1 %
* Low background PMT (Radon emanation) And a fine tuned optical simulations based on GEANT4
 Low backscattering

 4nytagging 50 % @ 500 keV

Optical modules performances
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Polystyrene scintillator New 8" PMT (rs912-03 modo2)
» 10 L volume » 8 stages 2> G=2.10"-10°
» 10000 y/MeV » QE>30% @ 420 nm
» Highly uniform Light Yield » High uniformity o

Relative Light Yield at 1 MeV | quua v | R5912-03 MOD-2 Cathode Uniformity Spectral Response Characteristics

80/ . Entries 2688 130
~42 blocks x 64 positions n I R Tube Type R5912-03 MOD2 Max. QE. 362 %

F Serial No.  GA0017 Wavelength of max. 380 nm |

Date Dec.25, 2012
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New glass for photomultipliers has been developped and characterised by Hamamatsu e "
Photonics and the SuperNEMO collaboration to achieve a radiopurity of : T e
* 300 mBq/kg for °K
* 120 mBq/kg for 214Bi _ _
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