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SuperNEMO Demonstrator Source Deployment System

~ I ﬂ:irstdatain: 2018 (Automaticsourcedeploymensystemvvill )

- SuperNEMO - NeutrinoEttore M ajoranaObservatory 1]. Hat . 2070 8o
Designedo study23 b @nd03 b. b - Studiedisotopes®2Se(1°INd) Insert 2°/Bi sourcesbetweenssSeb b
| sourcestrips.

PlacedatLSM in F r ® jfumnsl nearModane (FRA-ITA borde). - Planar, modular design

 LSM is thedeepestEuropean laboratory (4800m.w.e.)! . Amountof isotope 7kg (100+ kg*) . Conversione from 22Bi will serve to
Only 4 muongday/m? 03 bHalflife >6 104y (1026y*) \_ calibrate calorimeter walls. )
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Goal of the presentedstudy is to measurespatial distribution and position of 2°Bi droplet in SuperNEMO calibration sources
Knowledgeof spatialdistributionof °/Bi within the calibrationsourceimproves quality of calibration. In the study,the main interst
waswhetherthe sourceis well centerednsideof the Copperframe (seephotoof sourced Thelengthof Adecentralization vectorfi was
defined as a measureof source centering Results of the study will be usedto choose appropriate calibration sources for
SuperNEMO demonstrator.

207Bj Sources and Setup Result Used Detectors

(R SourceVBi droplet is deposited:)etweea / Timepix pixel detectors|[3], de\{elopedn\
two transparentnylar foils sealed by - “ Source quality: IEAP CTU inPraguewereusedin the

radiopure Copper rectangular frame. 12 - study. -
y, * The best (r< 0,5 mm) - We used3 Timepix detectors(two of them

(-0,91; 3,45) Good (0,5mm <r<1mm) with 300em thick Si sensaorthird with

038 e Bad (1mm<r) 1 mmthick Si sensoy.

- Eachdetectorhas14.081 14.08 mn# chip
\segmente([hto 2561 256 pixels.
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(All 52 measurementg49 sourcessummedupin a single plotEachdot Exampleof one
representslecentralization vector for onemeasuremenDot colourdenotes framg(_l_sda_lta
sourcequality categornybasedn thelengthof decentralizatiovector x and acquisitiontime):
\Y represensourcecoordinatesvith origin in thecenter ofsourceframe ~ 4

Spatial Calibration

/, All framesweresuperimpose iving\ ﬂWBi droplet - visible in thedetector \
2D depositionmap Y . Copper frame - invisible in the detector

. In RO, eventsof onepixel sizein y . In orderto extracttherelative position of
energyrange3 keV < E < 30keV | P the 297Bi droplet and the Copper source
werechosen. | ,/’,7 tg;}\ | frame the spatialcalibrationof the chip was

- Depositiondistributionwasfitted and IRRNTYY i o o T needed

\severaparametersvereextracted / G 2 NSk . Eachsourcewascarefully placedin well

' ' AAAE defined referenceposition (yellow arrows
onthedetectoiwhich allowedto perform
kspatialcalibration /

(, Extracted parameters A ( Fitting function:
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. 207Bj droplet center: (X, Yo) (&L
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bdbael - - - Spatialcalibrationwasperformed
bttt - - usingmetalic grid exposedo X-rays.

®seccccccee . One holewascoveredin orderto

Ccolmn mumbers 238 identify positionof thegrid at the chip.
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