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Result207Bi Sources and Setup Used Detectors

¸First datain: 2018

¸Studiedisotopes: 82Se(150Nd)

¸Planar, modular design.

¸Amountof isotope: 7kg (100+ kg*)

¸0ɜɓɓhalf-life > 6 1024 y (1026 y*)

¸Neutrinomass< 0.2 - 0.4 eV (0.04 - 0.11eV*)

¸
208Tl background< 2ɛBq/kg

¸
214Bi background< 10ɛBq/kg

¸Energyresolution: 8% @ 1MeV

¸SuperNEMO - NeutrinoEttoreMajoranaObservatory[1].

¸Designedto study2ɜɓɓand0ɜɓɓ.

¸PlacedatLSM inFr®justunnel nearModane (FRA-ITA border).

¸LSM is thedeepestEuropean laboratory (4800m.w.e.)!

¸Only 4 muons/day/m2!
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207Bi calibrationsources(No 227 and 139):

Goal of the presentedstudy is to measurespatial distribution and position of 207Bi droplet in SuperNEMO calibration sources.

Knowledgeof spatialdistributionof 207Bi within the calibrationsourceimproves quality of calibration . In thestudy,the main interst

waswhetherthesourceis well centeredinsideof theCopperframe(seephotoof sources). ThelengthofĂdecentralization vectorñwas

defined as a measureof source centering. Results of the study will be used to choose appropriate calibration sources for

SuperNEMO demonstrator.

¸Timepix pixel detectors[3], developedin 

IEAP CTU in Prague, wereusedin the

study.

¸We used3 Timepix detectors(two of them

with 300 ɛm thick Si sensor, third with

1 mm thick Si sensor).

¸Eachdetectorhas 14.08�î 14.08 mm2 chip

segmentedinto 256�î 256 pixels.

Measurementsetup:

¸Spatialcalibrationwasperformed

usingmetalic grid exposedto X-rays.

¸Onehole wascoveredin orderto 

identify positionof thegrid at thechip.

¸
207Bi droplet - visible in thedetector.

¸Copper frame - invisible in thedetector. 

¸ In orderto extractthe relative position of 

the 207Bi droplet and the Copper source 

frame thespatialcalibrationof thechip was

needed.

¸Eachsourcewascarefullyplacedin well

defined referenceposition (yellow arrows) 

on thedetectorwhichallowedto perform

spatialcalibration.

Exampleof one

frame(1s data

acquisitiontime):

¸All framesweresuperimposed, giving

2D depositionmap.

¸ In ROI, eventsof onepixel sizein 

energyrange3 keV < E < 30 keV

werechosen.

¸Depositiondistributionwasfitted and 

severalparameterswereextracted.

¸Fitting function:
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¸Extracted parameters:

¸HWHM :

¸
207Bi droplet center: (x0, y0)

¸Frame center: (Cx, Cy)

�Û

All 52 measurements(49 sources) summedup in a single plot. Eachdot

representsdecentralization vector for onemeasurement. Dot colourdenotes

sourcequality categorybasedon thelengthof decentralizationvector. x and 

y representsourcecoordinateswith origin in thecenter of sourceframe.

Spatial CalibrationData Analysis

Source Deployment System

Simplified schemeof SuperNEMOcalibration

sourcedeploymentsystem[2] - developedin 

Universityof Texas in Austin:

¸Automaticsourcedeploymentsystemwill

insert 207Bi sourcesbetween82Se ɓɓ-

sourcestrips.

¸Conversione- from 207Bi  will serve to 

calibrate calorimeter walls.

ÅSource207Bi droplet is depositedbetween

two transparent mylar foils sealed by 

radiopure Copper rectangular frame.
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