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1. What is the BiPo radio-impurity?
Detection technigue

2. R&D program description

3. Protetype BiPo | : scintillator cubes
— 20000

4. Prototype BiPo Il : scintillator plates
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BIPO decay process

212Bj from Thorium“decays " =£20 1k
1/3 into 208T| ,2/34nto 212Pg

a

——

BiPo detector measures the

e~ from 212Bi --> 212pg, and
after ~300ns, the a from

212pQ --> 208pp
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Detection technique

=>» Detection efficiency of 7.5% (G4 MC)

Background sources :

sRandom coincidence

sSurface contamination (until a depth of 100um)
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Additional cut for surface
contamination

Important’'background::
surface,Contamination TR

’ A from 212Bj: ~ 50 KeViin 100 um of scintillator

@US0 e withienergy:= S0rkeVan the scintillator of the o

seiliciency/ M e6Ya

N LSBUT gaiekeroviie] = (L5
Merit factor: Signal/v(Background) A by 300 %: ! ¥
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R&D program

e 2 different prototypes studied :
— 25 blocks of scintillator/mé; L PMii/bleck
- 1l plate of scintillater/m?, =30 PMTs/plate

P P P e ey

—

— | ==

«Additional R&D : ultra-thin scintillating fiber for e/o separation

«Common electronic : acquisition by card MATACQ
(12 bits, 0-1V, 2.5us, 2GHz/s)

L ow background test in LSC, Canfranc, Spain (2500 m.w.e.)
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Canfranc Shielding
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Description of the BiPo |
prototype

eScintillator blocs: 20 x 20 x 1 cm

‘NEMO-3 equipments (radiopure 5” PMTs,
radiopure scintillator, etc...)

. .i/ *First capsule installed in Canfranc end of
the year 2006 with ultra-pure Al

*For the moment, DAQ with Lecroy

oscilloscope 'l ’ m
‘PMMA s
optical guide =>» “ p _

BiPo | CAPSULE
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Measurement of the
guenching factor

e 24IAm a source, peak at 5.6 MeV
Scintillator
b O . : : :

Light in a scintillator detected by a PMT

241Am source
Q,=35.6 MeV

Successive mylar foils to
decrease the o energy

e A Bk 4y o
G 500 TOBD 1300 000 2500 3000 :mm #4000 4500
ke
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Measurement of the
guenching factor

Quenching vs Eapna
o

40 keV threshold

for e- = ~1MeV
threshold for a
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Calculation principle of the
BIPO sensitivity

PM 5”

If we see during T, N events,
we can calculate the sensitivity

~as follows” | ‘

Surface of 1 Capsule : S = 400 cm*—

Efficiency: € = 36% because :
50%

x.90%...delay.time up to 1 s (= 3.3 T,,,(?12P0))
X 80% :

=2 Sensitivity : A(*?Bi — 212P0) < N, jugeq / (€ X SX T )




15t sensibility result of BiPo |
capsules

1 capsule alone,: 10.1 days of measurement
— 0 BiPo “intime” events (<1ps)

— 1 BiPe “random” event (>1us) compatible with 0.32 expected
caineidences

imitA(%12Bi — 212Po) <65 uBg/m?

(A(?%8T1) < 32.5 uBg/m?)

e 2 capsules: 11.3 days
— 0 BiPo “in time” events

——=0.BiPo-random” events for 1 expected coincidence
= A(?1°Bi — %12P0) <29 uBg/m?
(ACOTI) < 14.5 uBg/m?)
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Description of BiPo Il prototype

e Scintillating plate 75x75¢m2 or wider
e ~20 PMTS’ lecture on 2 sides

» Optical guides to transier the light from
. scintillator to PMTs

e R&D Issues :
— How many PMT1is? 2™ or 3~ ? =
— Optimized shape of the optical guides?
~—Enengysthreshold for an o in the middle?
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Position reconstrution

e 4 PMTs reading a 20x20iem? plate
- 241Am o source placed every sem on the
plate

. We n_eéd tO reconstruct the source
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Neural Network Software

Entries 45000 Entries 45000
Mean 0.3248 Mean 0.2691
RMS 2.025 RMS 1.598

Q_\I\I‘IIII|IIII|IIII|IIII|IIII|IIII|IIII|I

o
a_
e

= [esting sample (different from Ilearning one) Iis

leconstructed. Estimation: of the position resolution
by AV Xreconstructed - X and AY

A

e
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Technical solutions

=December 2006 :
source support for its “magnetic” displacement
5mm precision

eJanuary 200
Iar}/yack box = SOcm X 50 cm plate available
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Planning

=20 BiIPo | capsules tested in Canfranc in 2007

eSummer 2007 : 50x50 cm? and 75%75 cm¢ scintillator
plates tested

<End of year2007 : 1st 2-layers BiPO2 prototype installed
In CanfraM low radioactivity measurement
__...__--J"‘"f
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Conclusion

= |ntense R&D program for the BiPo detector.

e 1St important questions will-ioe answered: this
year (BiPo/l/or Il 2 PMIs  size 2?2 Expected
sensitivityZe1/0.2 uBg/m#is reachable ?)

- Collaborétlon with Osaka University for BiPo | :

cm? scintillator plate with 32 PMTs.

e A the middle term, we need to builld an

operative prototype in the year 2008. Test of
B source foils (ILIAS JRAZ2).

s [ranspationalaccess for test in Canfranc,
around: 100 days.
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Thanks, mer€l; gracias,
Evyoptoto, , Crmacu0o,

grazie, s il ja Omaromaps,

dekuy
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Candidate

FOAT A1 - e T AT b I

AT BRI L1106 - et & T e I

channel 1

Delay time : 1.4 us

E =275 keV

ZO00OM
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Why SuperNEMO needs a
radiopurity ultra-sensitive
detector ?

e Goal of BiPo : precise measurement of
the 22Z(Via =*Bi) on source foils before

—fgeir installation iniSuper NEMO
= Reguired sensitivity: 2 pBg/kg in 1 month
= 0.2 pBg/m?

= echnigues plastic scintillator to search
for Bl --> Po decay
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