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Outline 

ÅPrinciples of the detector. 

ÅApplications of the SPC & NEWS network. 

ÅSetup & motivation of this work. 

ÅMain results: performance & the effect of field corrector. 

ÅConclusions and prospects. 
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The Spherical Proportional Counter (SPC) 

Description 

ÅSphere cavity + spherical sensor at 
the center at high voltage. 

ÅCharges created by radiation drift to 
the central sensor & are amplified in 
the last milimetres. 

 

Main features 

ÅSingle readout channel reads a big 
gas volume (big mass). 

ÅRisetime discrimination: fiducial 
volume & topology. 

ÅLow energy threshold due to its low 
noise (C ~Rin < 1 pF). 

ÅGood energy resolution. 

Characterization of a SPC in Ar-based mixtures, F.J. Iguaz et al.                                                        3 

I. Giomataris, JINST 3 (2008) P09007 



Main features of the SPC 

ÅEnergy resolution: 9% FWHM at 22.1 keV.  

ÅEnergy threshold: < 0.1 keV. 

ÅRisetime discrimination: 

ÅTopology: muons vs x-rays. 

ÅFiducial volume: risetime is related to 
the event position by diffusion. 

E. Bougamont, J. Mod. Phys. 3 (2012) 57 
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Applications of the SPC & NEWs 

ÅLight WIMPs search with SEDINE (G. Gerbier, TAUP 2013, arXiv:1401.7902). 

ÅThermal & fast neutron detection. 

ÅSuperNovae neutrino detection (I. Giomataris, Phys. Lett. B 634 (2006) 23). 

ÅReactor neutrino coherent scattering (J.D. Vergados, Phys. Rev. D 79 (2009) 113001) 

ÅDouble beta decay (I. Giomataris, J. Phys. Conf. Ser. 309 (2011) 012010). 

ÅALPs (Axion Like Particle): decays in 2 photons inside the SPC. Motivated by the 
solar corona temperature problem (L. Di Lella, Astro. Part. 19 (2003) 145). 

NEWS: New Experiments With Spheres. 

ÅA network to develop the SPC. 

ÅInstitutes: 

ÅFrance: IRFU/Saclay & Lab. Modane. 

ÅGreece: University Ioannina, Demokritos, Hellenic Open University. 

ÅChina: University Tsinghua, Sanghai Jiao Tong University 

ÅSpain: University Zaragoza 

Tessaloniki 2012 
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SEDINE: a SPC for Dark Matter Searches 

ÅMotivation: search for very light 
dark matter particles (< 10 GeV). 

ÅFavoured by CoGeNT/DAMA-LIBRA 
claims & LHC results. 

ÅSPC made of radiopure copper 
vessel & Pb/Pe shielded installed at 
Modane Laboratory (LSM). 

ÅTaking data since Sep 2012. 

ÅCalibration with 37Ar source for 
volume response: 260 eV & 2.6 keV. 

ÅGases: Ne & Ne/He at 2-4 bars. 
G. Gerbier, talk at TAUP 2013, arXiv:1401.7902 
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See Ali Dastgheibi-CŀǊŘΩǎ 
poster for the latest results! 



Setup & motivation of this work 
Setup description 

Å530 liter stainless steel vessel.  

ÅOutgassing < 10-6 mbar l/sec. 

ÅOperation in seal-mode > 1 week.  

ÅA filter decouples the signal from 
the High Voltage. 

ÅDAQ: Tektronix oscilloscope. 

ÅTwo central electrodes tested: 
with & without field corrector. 

ÅCalibrations from inside (bottom 
& lateral) and outside. 

Filter & 
preamplifier 

Gas system 

Vacuum 
system 
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Goals of this work 

ÅStudy of the SPC performance for argon-based mixtures up to 2 bar. 
Important for the sensitivity studies of SPC applications. 

ÅStudy of the effect of field corrector on the SPC performance. 

Calibrations 



Central electrode with (out) field corrector 

ÅCentral electrodes tested with a 5 mm ball: 

ÅWithout field corrector (teflon at 30 mm). 
(Good data only calibrating from bottom part) 

ÅWith field corrector (situated at 20 mm).  

ÅClearly degradation in SPC performance 
without  field corrector for lateral calibrations. 
The energy resolution goes from 10% to 25% 
FWHM at 22.1 keV. 

Characterization of a SPC in Ar-based mixtures, F.J. Iguaz et al.                                                        8 

Readout with field corrector 

Readout without  
field corrector 

I. Giomataris, JINST 3 (2008) P09007 



Performance study: procedure & analysis 

ÅCalibration with 109Cd (22.1 keV line) used to study the SPC performance. 

ÅPulses recorded by oscilloscope for an offline analysis (amplitude, risetimeΧύ 

ÅRisetime selection: 

ÅUpper bound: to remove muons & ballistic effects. 

ÅLower bound: to remove ball surface effects (without field corrector). 

ÅFinally, the 22.1 keV line is fitted to a gaussian: mean & sigma. 

ÅFluorescence lines of Cr (5.5), Fe (6.4) & Cu (8.0 keV) are also observed. 
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