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same detection technique as NEMO-3 : 
- full reconstruction of the topology of the event [tracks of charged particle (and sign of 

charge) measured by the tracker + energy and time measured by the calorimeter]  
- measurement of his backgrounds in independent channels with higher statistics than bb 

 



 



 

end of 2015 

[1st module, ~7 kg of source] 



 



CALORIMETER [France] 

 



 



Uniformity of scintillator response 

 



PMTs characteristics 

 



Optical modules energy resolution 

 



 



5 inches 
70/80 OM [scintillators + PMTs] produced 
70/80 characterized 
40/80 in the magnetic shields 
 
8 inches 
40/460 scintillators already produced (arrived in 
CENBG) 
400/460 PMTs already produced (arrived in CENBG) 
6/460 OM produced (scintillators + PMTs) 

Status of the calorimeter 



 



 



TRACKER [UK] 

•  Production with the robot [weaving of the 
cells] + tests at Manchester 

•  Assembly of the tracker at MSSL : C0 (1/4) of 
the tracker completed, in commissionning 

•  Planning of installation at LSM 



 



Radiopurity of the tracker 

 

cells made of pure copper, delrin and inox 
all components are cleaned : ultrasonic bath in a detergent solution followed by 
an ultrasonic bath in distilled water 
all copper parts are passivated in citric acid to prevent corrosion 



 



Tests of the Geiger cells 

Test of 18 cells at Manchester : very stable (and wide) plateau 



 



CO (1/4 of the tracker) is filled with drift cells… 

 



TRACKER 



To measure Radon emanation of C0 

 



 

A Radon emanation of the C0 (1/4 of the tracker) is possible with a sensivity comparable to the 
demonstrator Radon requirement ~150 mBq/m3 



TRACKER Planning 



 

SOURCE [RUSSIA, FRANCE, USA] 



The source geometry 

very thin (~57 mg/cm2) source to minimize energy loss in the foil 
36 strips [2.7 m long, 13 cm wide, ~ 200 mm thick] placed in the middle of the detector 
 
6 calibration tubes to introduce sources with an automated source deployment, 
gas contamination free [to avoid penetration of Radon] 

207Bi source 
envelope 

Suspension 
wires 



The 2 possibles source design under study 
82Se powder mix with PVA glue to produce a solid and uniform thin foil 



Foil production 

The PVA glue is dissolved at 800C 
in ultrapure water and mixed with  
powder of Selenium. 

The tulle (or the mylar)  is installed on a dedicated 
support specifically to keep the tulle fabric in place. 

The Se powder mixed with the 
liquid PVA is poured on the 
support and spread uniformly. 
Upon drying, the foil is resistant 
and flexible. 



Measurement of the radiopurity of the first 82Se 
source with BiPo-3 

with 74 days of data, 240 g of source (1/4 of BiPo-3): 

A(208Tl) < 27 mBq/kg (90% CL) 
214Bi analysis still on going : more complicated because of random 
coïncidences 

 

source components [mylar, tulle, …] measured with BiPo-3 



 



Conclusion 

 
• goals of the demonstrator : 
- demonstrate that the extremely low background level for 

SuperNEMO can be reached ~ < 5-10 bckg events for 100 kg x 5 
years 

-  obtain a sensitivity in exclusion at 90%CL of  
 6.5 x 1024 y in T1/2 

 [0.2-0.4]eV in <mn>  
      for 7 kg of 82Se in 2.5 years 
• planning : 
- end of 2015 : calorimeter delivered at LSM, under commissioning. ½ 
of the tracker delivered to LSM. Under discussion : possible data taking 
without the source [commissionning of the detector, possible radon 
measurement ?] 
- mid-2016 : full tracker deliver. Data taking  



BACKUP 



Current status of NEMO-3 sources 

 



 



 



 



 



 



 



The calorimeter [France] 

 



Radon emanation measurement 

 



 



 


