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A Principlesof the detector.

A Applicationsof the SPC & NEW&twork.

A Setup& motivation of this work.

A Mainresults performance &he effect of field corrector.
A Conclusionsind prospects
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The SphericalProportional Counter(SPC)

Description
A Spherecavity+ sphericalsensor at
the center athighvoltage Drift region

E=A/R?

A Chargesreatedby radiationdrift to
the central sensor & aramplifiedin .
the lastmilimetres Ampl regiok
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Main features /
A Singlereadoutchannelreadsa big S -
gasvolume(bigmassy.

A Risetimediscrimination fiducial
volume& topology. = > signal

A Lowenergythresholddueto itslow  gxyjr2#r_ W
noise(C ~Rin < fF).

A Goodenergyresolution |. Giomataris JINST (2008) P09007

1. Giomataris
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Main featuresof the SPC
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— Cr/Fefluorescence
E.Bougamont J.Mod. Phys 3 (2012) 57 . §
. [T Ar+5%CH4
A Energyresolution 9% FWHM at 22.keV. zzz - hmbar
A Energythreshold < 0.1keV. 850
A Risetimediscrimination 200
Topology muonsvs xrays 5190
. : i i ) 100F—
Fiducialvolume risetimeis relatedto el
the eventpositionby diffusion of M,
1 Energ1y0(keV) 10
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Applications of the SPC &NEWSs Vew§

A LightWIMPssearchwith SEDINEZ. Gerbiey TAUP 2013, arXiv:1401.7902
A Thermal& fast neutron detection

A SuperNovaaeutrino detection (1. Giomataris Phys Lett B 634 (2006) 23
A Reactor neutrinaoherentscattering(J.D.VergadosPhys Rev. D 79 (2009) 11300
A Doublebetadecay(l. Giomataris J.Phys Conf. Ser. 309 (2011) O1L).

A ALPgAxionLikeParticld: decaysn 2 photonsinsidethe SPCMotivated by the
solar corongemperatureproblem(L. DiLellg Astro.Part 19 (2003) 146

NEWS: NeviExperimentsWith Spheres
A Anetworkto developthe SPC.
A Institutes
France: IRF®aclay& Lah Modane
Greece Universityloanning Demokritos HellenicOpenUniversity
China:UniversityTsinghuaSanghaliaoTongUniversity
Spain UniversityZaragoza
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SEDINE: a SPiGr Dark 5/|atter Searches
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A Motivation: searchfor very light
dark matter particles(< 10Ge\).

A Favouredby CoGeN'DAMA-LIBRA
claims& LHQesults

A SPGnadeof radiopurecopper
vessel&k Pb/Peshieldedinstalledat
ModanelLaboratory(LSM).

A TakingdatasinceSep2012.

Cross—section [cmz] (normalised to nucleon)

Neutrino background

A Calibrationwith 37Ar sourcefor 10 10’ 10

WIMP Mass [GeV/c?]

volumeresponse: 260 eV & 2k&V
A Gases: Ne & Ne/Hat 2-4 bars

SeeAli DastgheibiC | N

posterfor the latest resultd
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Setup& motivation of this work

O ’.‘ i @,

Setupdescription Treamolifie

A 530liter stainlesssteelvessel
A Outgassing 108 mbar l/sec.
A Operationin seatmode> 1week A =

A Afilter decoupleghe signalfrom == |
the HighVoltage

A DAQ:Tektronixoscilloscope

A Twocentralelectrodestested:
with & without field corrector.

A Calibrationfrom inside (bottom
& lateral) andoutside 2

Goalsof this work

A Studyof the SPC performander argonbasedmixtures up to 2 bar.
Importantfor the sensitivitystudiesof SPG@pplications

A Studyof the effect of field correctoron the SPC performance.
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Centralelectrodewﬂh (out) field corrector
<
field corrector

=

A Centralelectrodestestedwith a5 mmball:

Without field corrector feflon at 30 mm).
(Gooddataonly calibratingfrom bottom part)

With field corrector Gituatedat 20 mm).

A Clearlydegradationin SPC performance
without field correctorfor lateral calibrations
Theenergyresolutiongoesfrom 10% to 25%
FWHM at 22.keV.

19900 -80 -60 -30 -20 0 20 4o 60 80 100
mm

|. Giomataris JINST (2008) P09007
Characterizatioof a SPC in Arasedmixtures, F.Jguazet al.




Performancestudy: procedure & analysis

A Calibrationwith 109Cd(22.1keVline) usedto studythe SPC performance.
A Pulsegecordedby oscilloscopdor an offline analysifamplitude, risetimeX 0
A Risetimeselection
Upperbound to removemuonsé& ballisticeffects
Lowerbound to removeball surfaceeffects(without field corrector).
A Finallythe 22.1keVlineisfitted to agaussianmean & sigma.
A Fluorescencéinesof Cr (5.5), Fe (6.4) & Cu (&6V) are alsoobserved
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