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SuperNEMO will search for the OvBB decay

in 100 kg of BB emitter, exploiting tracking- .
calorimetry technique pioneered by NEMO3. r\\
The detector has been designed to reach a
sensitivity T12% > 1026 y in 5 years

SuperNEMO will be able to study different isotopes at the same time.
48Ca, 825e and '%9Nd are currently under consideration.

In the demonstrator phase, the BB source is
made of enriched 82Se powder shaped in
thin foils to minimise the energy loss of the
out-coming particles and placed in the
middle of the detector.
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7 kg of 8Se will be distributed
over 36 strips 2700 cm long and
~18 cm wide for a thickness of
about 200 um. The strips will be
hung on the source frame and
placed in the middle of the
detector.

Foil Design

The 82Se powder is mixed with a polyvinyl-alcohol (PVA) glue to produce
a solid and uniform thin foil. A mechanical support is required to provide
enough strength over 3 m long foil. Two designs are under consideration.

Mylar

MYLAR Design: Two thin layers of

B
mylar film envelop the Se+PVA bulk. {1 S
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The mylar acts as the physical bound
of the foil, preventing loss of the
powder. About 5-10 % of PVA is
enough to glue the Se.

TULLE Design: A thin bobbinet tulle
produced by warp & weft nylon
monofilament is embedded in the foil.

Se + PVA bulk

The tulle is a lighter support w.r.t. to the
Mylar inducing a lower background rate
for a similar material contamination.
About 10-15 % of PVA is required to
glue the Se.

Radio-purity

To eliminate background events from impurities in the source foil, the
required radio-purity level for 2%8T| and 2'*Bi are 2 uBag/kg and 10 puBa/kg.

BiPo is a dedicated detector for the
measurements of ultra-low levels of
contamination present in the SuperNEMO
source foils.

The measurement is based on the
detection of the BiPo cascade: e followed
by a delayed a.

238U 232Th
2 N 205, Ny
Rn\\ 2|4PO Rn'y B 212p,

gy Eraeiy ey O 2057; Qp (212B) = 2.26 MeV

{(19.9min)’ (60.6 min) : :

wl o =y ¢ Eo22P0) = 8.8 MeV
5 °
2 . « 208 214 214Ri) —
3 B_,20pp-- JES S} Pb Bi: Qg (*'*Bi) = 3.27 MeV
20y (223 i 208 /(stable)

aaT e i Eol2%P0) = 7.7 MoV

light-guide

source

« 40 paired optical modules: 3.6m? active
surface

e

e 2 mm thick polystyrene scintillator plates

Qgelay

o Nitrogen flushing for Rn suppression

scintillator

o 2 detectors: measure 8 SuperNEMO foil
strips simultaneously

BiPo is taking data since January 2013 at the Canfranc Underground
Laboratory in Spain.

In order to choose the best materials to build the source foil, the radio-
purity of each component is measured in BiPo.
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Foil Production

The PVA powder is dissolved in ultra-
pure water at 80 °C to produce a liquid
glue which is mixed with Se powder.

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

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

Exposure: 7kg x 3y
BROV (T1/2 ~ 4.3 10%y)
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the foil design.

Measured value of contamination in ° x €
208T| and 2'“Bi are used. The

background levels depend on the foil
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component and their relative mass 2, 2 Ecan, [KeV]
fraction w.r.t. Se.
N4 : Avogadro number
W : Se Atomic mass
TOV > log 2NA X €0 M X T €0y : Selection efficiency
1/2 W v NEXC M x T : Exposure
Ngxc. : Excluded 580 @ 90% C.L.
Foil R.O.L € (Signal)  Background Half-life
design [MeV] (%] [cts] lyx10*]  Expected half-life sensitivity @
T 90% C.L. for 7kg x 3y
Ideal [2.72; 3.20] exposure (SuperNEMO
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, demonstrator).
Mylar BED 820 The plot shows the detector
response for the “Tulle" foil
Tulle [2.71; 3.20] design.




