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OutlineOutline

nn NeutrinolessNeutrinoless double beta decay: motivation, challenge, double beta decay: motivation, challenge, 
brief current statusbrief current status

nn Merit of a Gas Merit of a Gas XeXe TPC for double beta decay searches.TPC for double beta decay searches.
nn NEXT: new initiative. Motivation, proposal. NEXT: new initiative. Motivation, proposal. ExpresionExpresion of of 

Interest to Interest to CanfrancCanfranc..
nn New New CanfrancCanfranc Underground Laboratory.Underground Laboratory.
nn Some recent R&D results (E resolution with Micromegas)Some recent R&D results (E resolution with Micromegas)
nn Signal and backgrounds (preliminary)Signal and backgrounds (preliminary)
nn Expected next 5Expected next 5--year plan. Funding.year plan. Funding.
nn ConclusionsConclusions
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NeutrinolessNeutrinoless DoubleDouble Beta (0Beta (0νββνββ))

ØØ ββββ decaydecay isis relevantrelevant whenwhen the the nucleusnucleus cannotcannot decaydecay ββ. . 

ββ

β− üü WithWith emissionemission of 2 of 2 νν
((2νββ2νββ). Standard ). Standard processprocess, , 
observedobserved in a in a numbernumber of of 
isotopesisotopes..

üü WithWith no neutrino (no neutrino (0νββ0νββ). ). 
OnlyOnly possiblepossible ifif neutrino neutrino isis
massivemassive andand MajoranaMajorana. . 
NotNot yetyet seenseen(*).(*).

nn PreciousPrecious informationinformation onon neutrino neutrino 
propertiesproperties ((massmass scalescale, , 
MajoranaMajorana//DiracDirac naturenature,,……))
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NeutrinolessNeutrinoless DoubleDouble Beta (0Beta (0νββνββ))

nn ““VisibleVisible”” energyenergy (i.e. the 2 e(i.e. the 2 e--) ) spectrumspectrum: : 

2νββ

0νββ

Q value

2νββ

0νββ

nn EnergyEnergy resolutionresolution veryvery importantimportant. . 
OnlyOnly wayway to to distinguishdistinguish
betweenbetween bothboth processesprocesses
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NeutrinolessNeutrinoless DoubleDouble Beta (0Beta (0νββνββ))
nn (A,Z) (A,Z) àà (A,Z+2) + 2 e(A,Z+2) + 2 e--

nn Lepton number violation (Lepton number violation (∆∆L =2)L =2)
nn Neutrino must be Neutrino must be MajoranaMajorana (equal to its (equal to its 

antiparticle)antiparticle)
nn Decay rate:Decay rate:

nn Effective neutrino mass is the underlying Effective neutrino mass is the underlying 
quantity (assuming light neutrino exchange quantity (assuming light neutrino exchange 
as fundamental process, others possible)as fundamental process, others possible)

e-

ν

e-

Phase space 
factor

Nuclear Matrix 
Element
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Neutrino Neutrino massmass scalescale andand 00νββνββ

Cosmological 
disfavoured 

Region

Direct hierarchy
∆m2

12= ∆m2
sol

Inverse hierarchy
∆m2

12= ∆m2
atm

“quasi” degeneracy
m1≈ m2 ≈ m3

Region being explored by 
present experiments

Claimed evidence (0.2-0.6 eV)
PLB586(04)092007PLB586(04)092007

nn IGEX (IGEX (7676Ge) <Ge) <mmνν> < 0.33 > < 0.33 –– 1.35 1.35 eVeV PRD65(02)092007PRD65(02)092007

nn NEMONEMO--3 (3 (100100Mo) <Mo) <mmνν> < 0.6 > < 0.6 –– 1.3 1.3 eVeV PRL95(05)182302 & PRL95(05)182302 & talktalk @ TAUP07@ TAUP07

expectedexpected soonsoon < 0.3 < 0.3 –– 0.7 0.7 eVeV
nn CUORICINO (CUORICINO (130130Te) <Te) <mmνν> < 0.2 > < 0.2 –– 1.1 1.1 eVeV PRL95(05)142501PRL95(05)142501
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CurrentCurrent generationgeneration ββββ experimentsexperiments
nn SourceSource = = targettarget nn SourceSource ?? targettarget

CUORICINO/CUORECUORICINO/CUORE

NEMO/SUPERNEMONEMO/SUPERNEMO

••GoodGood E E resolutionresolution
••GoodGood scalingscaling--upup
••BUT, BUT, modestmodest background background discridiscri. . 
ààstrongstrong requirementsrequirements onon radiopurity radiopurity 
andand shieldingshielding

••EventEvent topologytopology informationinformation
••BUT, BUT, moderatemoderate energyenergy resolutionresolution andand
difficultdifficult scalingscaling upup

GERDAGERDA
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Gas Gas XeXe TPCsTPCs forfor ββββ??
Are Are theythey competitivecompetitive in the in the racerace towardstowards ton ton oror multitonmultiton scalescale expexp’’ss??

nn Gas Gas TPCsTPCs offeroffer in in principleprinciple the the 
advantagesadvantages of of bothboth previousprevious
approachesapproaches: : topologicaltopological signaturesignature
& & scalingscaling--upup

nn ButBut alsoalso::
–– XeXe easyeasy to to enrichenrich
–– No long No long livedlived isotopeisotope to to activateactivate
–– VeryVery weakweak 22νββνββ modemode ((stillstill to be to be 

measuredmeasured!)!)
–– Single Single homogeneushomogeneus mediummedium (no (no 

surfacessurfaces//boundariesboundaries))
–– BaBa++ ++ tagingtaging, as , as proposedproposed by EXO by EXO 

((R&DR&D neededneeded)) 870 keV e870 keV e-- in the in the 
MUNU TPCMUNU TPC
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Gas Gas XeXe TPCsTPCs forfor ββββ??
nn NotNot presentlypresently comtemplatedcomtemplated in in 

presentpresent projectsprojects (EXO:(EXO: liquidliquid TPC) TPC) 
WhyWhy?:?:
–– EnergyEnergy resolutionresolution: Fano factor, : Fano factor, 

gaingain stabilitystability
–– homogeneityhomogeneity, , equalizationequalization, , 

ballisticballistic deficitdeficit,,……
–– ComplexComplex detectorsdetectors. . SpeciallySpecially forfor

largelarge V V neededneeded. . 

nn GothardGothard TPC in the 90TPC in the 90´́ss

nn 180 l 180 l @ @ 5 5 barbar = = 3.3 3.3 kgkg XeXe136136

nn 6.6% FWHM 6.6% FWHM E E resolutionresolution at at QQββββ
nn 96.5% 96.5% topologicaltopological rejectionrejection of single eof single e--
nn Background Background limitedlimited ((environenviron. gammas). gammas)
nn TT1/21/2

00νν > 4.4 x 10> 4.4 x 102323 yearsyears

PLB 434 (98) 407
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LiquidLiquid vs. Gasvs. Gas
nn EXO EXO experimentexperiment::

–– LiquidLiquid XeXe TPCTPC
–– EnergyEnergy measurementmeasurement by by ionizationionization + + 

scintillationscintillation
–– No single eNo single e-- identificationidentification àà poorpoor

background background rejectionrejection
–– R&DR&D forfor BaBa ionion taggingtagging in in progressprogress

(136Xe (136Xe àà 136Ba++ + 2e136Ba++ + 2e--))

–– EXO200 EXO200 beingbeing builtbuilt in WIPP, in WIPP, withoutwithout
BaBa taggingtagging

+ + AndAnd BaBa taggingtagging can can 
be done be done betterbetter in gasin gas

Gas Gas XeXeLiquidLiquid XeXe

üü ScalabilityScalability üü
üü Compact      Compact      ûû

CryogenicsCryogenics ComplexityComplexity HighHigh PP

ûû TopologyTopology üü
üü E E resolutionresolution üü
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The role of E resolution @ the ton scaleThe role of E resolution @ the ton scale
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The The topologicaltopological signaturesignature
nn A gas TPC A gas TPC havehave accessaccess toto the the 

““imageimage”” of the of the eventevent..
nn 1 e1 e-- eventsevents andand 2 e2 e-- eventsevents havehave

differentdifferent topologiestopologies. . ThisThis can be can be 
usedused toto rejectreject gamma gamma 
background (1 ebackground (1 e--))

nn GothardGothard demostrateddemostrated thatthat thisthis
can be done. can be done. TheyThey achievedachieved a a 
96.5% 96.5% efficiencyefficiency in in rejectingrejecting
single esingle e-- eventsevents. . WeWe may do may do 
betterbetter..

nn A gas TPC A gas TPC wouldwould havehave anan
extra extra handlehandle toto reduce reduce 
background by a factor of at background by a factor of at 
leastleast 101022 ((mostmost probablyprobably
more?)more?)..

1 e-

2 e-
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A A newnew initiativeinitiative: NEXT: NEXT
nn WeWe considerconsider……

A A NNeutrino eutrino EExperimentxperiment withwith a a 
gas gas XXee TTPC may:PC may:

1.1. HaveHave allall advantagesadvantages of a of a XeXe
monolithicmonolithic detector (detector (likelike EXO)EXO)

2.2. OutdoOutdo LiquidLiquid XeXe by by gettinggetting
topologicaltopological infoinfo

3.3. OverrideOverride tradicional tradicional limitationlimitation of gas of gas 
TPCsTPCs ((GothardGothard) by ) by applyingapplying the the 
latestlatest developmentsdevelopments onon TPC TPC readoutsreadouts

nn CompetitiveCompetitive optionoption forfor the the nextnext (ton (ton 
scalescale) ) generationgeneration of of experimentsexperiments

Xe

HV

Readout
plane

cathode

Readout
planes

PMTs
Pressure
vessel

InitiativeInitiative pushedpushed by by spanishspanish groupsgroups
(Barcelona, (Barcelona, CiematCiemat, Santiago, Valencia, Santiago, Valencia,,

Zaragoza)Zaragoza) forfor 100 100 kgkg detector detector 
constructionconstruction in in CanfrancCanfranc (+ (+ eventuallyeventually
““jumpjump”” toto 1 ton). 1 ton). InterestInterest andand supportsupport
by by otherother groupsgroups. . EspeciallyEspecially SaclaySaclay (Y. (Y. 
Giomataris), Giomataris), BerkeleyBerkeley (D. (D. NygrenNygren), ), 
LivermoreLivermore (A. (A. BernsteinBernstein), ), CanadianCanadian
groupsgroups ((R&DR&D)), , ……
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A A newnew initiativeinitiative: NEXT: NEXT
nn WeWe proposepropose……

1.1. ToTo define define allall technicaltechnical aspectsaspects of a of a 
100 100 kgkg XeXe gas TPC. gas TPC. 

•• By By doingdoing somesome R&DR&D, , andand buildingbuilding a a 
demostratordemostrator of 10 of 10 kgkg, , NEXT10NEXT10,  ,  toto
operateoperate undergroundunderground in a in a timescaletimescale
of 2of 2--3 3 yearsyears..

2.2. ToTo buildbuild a 100 a 100 kgkg detector, detector, 
NEXT100NEXT100, , alreadyalready withwith physicsphysics
interestinterest.. (in a (in a timescaletimescale of 5 of 5 yearsyears))

3.3. ToTo assessassess the the optionoption of of scalingscaling up up 
toto 1 ton, NEXT1000, 1 ton, NEXT1000, andand eventuallyeventually
buildbuild itit. . 

Xe

HV

Readout
plane

cathode

Readout
planes

PMTs
Pressure
vessel

InitiativeInitiative pushedpushed by by spanishspanish groupsgroups
(Barcelona, (Barcelona, CiematCiemat, Santiago, Valencia, Santiago, Valencia,,

Zaragoza)Zaragoza) forfor 100 100 kgkg detector detector 
constructionconstruction in in CanfrancCanfranc (+ (+ eventuallyeventually
““jumpjump”” toto 1 ton). 1 ton). InterestInterest andand supportsupport
by by otherother groupsgroups. . EspeciallyEspecially SaclaySaclay (Y. (Y. 
Giomataris), Giomataris), BerkeleyBerkeley (D. (D. NygrenNygren), ), 
LivermoreLivermore (A. (A. BernsteinBernstein), ), CanadianCanadian
groupsgroups ((R&DR&D)), , ……
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NEXT NEXT expectedexpected sensitivitysensitivity

Of Of coursecourse, IF, IF
nn LowLow enoughenough resolutionresolution isis

achievedachieved (~1% FWHM)(~1% FWHM)
nn LowLow enoughenough backgroungbackgroung

afterafter topologytopology cutscuts (i.e. (i.e. notnot
background background limitedlimited))

nn WeWe believebelieve thisthis isis possiblepossible
afterafter lastlast developmentsdevelopments onon
TPC TPC readoutsreadouts

nn A dedicated A dedicated R&DR&D isis
neededneeded nownow to to 
demonstratedemonstrate thesethese issuesissues
(as (as wellwell as as otherother technicaltechnical onesones))

nn VeryVery encouragingencouraging firstfirst stepssteps

10 10 yearsyears

nn A A sensitivitysensitivity downdown to 60 to 60 eVeV ((forfor NEXTNEXT--100) 100) andand 20 20 eVeV ((forfor NEXTNEXT--
1000) 1000) isis a priori a priori reachablereachable::
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ExpresionExpresion of of InterestInterest toto CanfrancCanfranc
nn Footprint of 30 m2 area requested to Footprint of 30 m2 area requested to 

LSC to perform R&D and operate the LSC to perform R&D and operate the 
prototype NEXT10prototype NEXT10

nn 100 m2 in the hall A is anticipated for 100 m2 in the hall A is anticipated for 
the construction of the NEXT100 the construction of the NEXT100 
detector detector 

EoIEoI approvedapproved by LSC by LSC scientificscientific
committeecommittee onon April08April08



SSééminaire IRFU, Saclay, minaire IRFU, Saclay, 
30/09/0830/09/08 Igor G. IrastorzaIgor G. Irastorza 1717

CanfrancCanfranc UndergroundUnderground LabLab
Laboratorio SubterrLaboratorio Subterrááneo de neo de CanfrancCanfranc (LSC)(LSC)
nn OldOld laboratorylaboratory existingexisting sincesince 1985. 1985. 
nn CreatedCreated andand operatedoperated by Zaragoza by Zaragoza groupgroup..

One main Laboratory of 110 m2

(4.5 m height) under the Tobazo
mount (~2000 m), providing 
shielding of rock equivalent to 
2450 meters of water.

One main Laboratory of 110 m2

(4.5 m height) under the Tobazo
mount (~2000 m), providing 
shielding of rock equivalent to 
2450 meters of water.

nn SeveralSeveral sitessites alongalong unusedunused
railwayrailway tunneltunnel. . 

nn LargestLargest oneone of 110 m2 of 110 m2 
nn 2450 2450 m.w.em.w.e..
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CanfrancCanfranc UndergroundUnderground LabLab
nn ImportantImportant traditiontradition of of doubledouble beta beta decaydecay searchessearches. . 
nn IGEX IGEX experimentexperiment (1991(1991--2000).2000).

nn StillStill oneone of the best of the best limitslimits
nn CrystalsCrystals currentlycurrently in GERDA in GERDA 

setupsetup..

0 25
1 / 2T 1.57x10 yν ≥

m (0.33 to 1.31) eVν〈 〉 <
90% C.L.

0 25
1 / 2T 1.57x10 yν ≥

m (0.33 to 1.31) eVν〈 〉 <
90% C.L.
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NEW NEW CanfrancCanfranc LaboratoryLaboratory
nn 2006: new laboratory 2006: new laboratory 

constructed expanding x10 old constructed expanding x10 old 
lablab’’s underground spaces underground space

nn Institutional structure created to Institutional structure created to 
manage new laboratory manage new laboratory 
((ZaragozaZaragoza University, Regional University, Regional 
Government, Science Ministry)Government, Science Ministry)

nn International dimension of the International dimension of the 
laboratory stressed:laboratory stressed:
–– International Scientific International Scientific 

committee createdcommittee created
–– Open call for proposalsOpen call for proposals

nn Director appointed in 2007 Director appointed in 2007 
((SandroSandro BettiniBettini))

nn ZaragozaZaragoza is the host group of the is the host group of the 
LaboratoryLaboratory
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NEW NEW CanfrancCanfranc LaboratoryLaboratory
nn The Main Hall (Hall A) The Main Hall (Hall A) 

has  40 x 15 x 12 mhas  40 x 15 x 12 m33

and it is oriented and it is oriented 
towards CERNtowards CERN

nn A Hall B of 150 mA Hall B of 150 m22 of of 
surface and 8 m height surface and 8 m height 
constitutes the constitutes the ultralowultralow
background Lab. for background Lab. for 
dark matter studies and dark matter studies and 
other needs.other needs.

nn In the access corridor, In the access corridor, 
one has a clean room, one has a clean room, 
offices and workshops offices and workshops 
for more than 1000 mfor more than 1000 m22..

Hall A

Hall B

Underground
services

Old Lab
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NEW NEW CanfrancCanfranc LaboratoryLaboratory
Access Access fromfrom roadroad tunneltunnel

Hall AHall A Hall BHall B

GalleryGallery
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Novel concepts on TPC readoutsNovel concepts on TPC readouts
MicropatternMicropattern detectors:detectors:
seminal idea is seminal idea is atributedatributed to to 
OedOed (88)(88)

Drift field
typical 102-3 V/cm

Amplification field
typical 104-5 V/cm

50-100 µm

e.g. MICROMEGASe.g. MICROMEGAS
Giomataris, Giomataris, CharpakCharpak (96)(96)

Gas Proportional Gas Proportional 
Scintillation Counter Scintillation Counter 
(XENON dark matter (XENON dark matter 
exp.)exp.)
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Micromegas: Micromegas: latestlatest developmentsdevelopments

Ease of constructionEase of construction

granularitygranularity

Energy resolutionEnergy resolution

stabilitystability

CAST CAST 
readout readout 
300 300 µµm m 
pitchpitch

BULK Micromegas BULK Micromegas 
manufacturing manufacturing 
techniquetechnique

Gain stability over Gain stability over 
7 months (less 7 months (less 
than 5%) in the than 5%) in the 
CAST experimentCAST experiment

Fe55 6keV sourceFe55 6keV source
<12% FWHM<12% FWHM

Completely overrides common
prejudices on conventional

multiwire TPCs
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EnergyEnergy resolutionresolution measurementsmeasurements
nn MeasurementMeasurement of E of E resolutionresolution at at highhigh

energiesenergies::
–– HighHigh pressurepressure ArAr++IsobIsob smallsmall setupsetup, , 

readread by by newnew generationgeneration Micromegas Micromegas 
readoutreadout ((microbulkmicrobulk) non) non--pixelizedpixelized
anodeanode

nn Mixtures testes: Mixtures testes: ArAr + + IsoIso 2%, 2%, ArAr + + IsoIso 5%5%
nn PressuresPressures testedtested: : fromfrom 1 to 5 1 to 5 barbar

P

exhaust

µM

Americium alpha source: 5.5 MeV alpha

P

exhaust

µM

Americium alpha source: 5.5 MeV alpha

HELLAZ setup at HELLAZ setup at SaclaySaclay
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nn Obtained resolutions in Obtained resolutions in 
Ar/IsobAr/Isob ::

1.5 1.5 –– 2 % (FWHM) 2 % (FWHM) 
in in Ar/IsobAr/Isob

in a wide range of in a wide range of 
parameters (mesh and parameters (mesh and 
drift V, P, etcdrift V, P, etc……))

nn Landau Landau deconvolutiondeconvolution
analysis indicate possible analysis indicate possible 
intrinsic Micromegas intrinsic Micromegas 
energy resolution of 0.7 energy resolution of 0.7 
% FWHM.% FWHM.

EnergyEnergy resolutionresolution measurementsmeasurements

Am 5.5 MeV α

55Fe 6 keV
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EnergyEnergy resolutionresolution in in XeXe
nn PreliminaryPreliminary: : resolutionresolution measuredmeasured

in in purepure XenonXenon::

nn GainsGains wellwell aboveabove 100100
nn FurtherFurther improvementsimprovements expectedexpected

fromfrom::
–– BetterBetter gas gas systemsystem qualityquality
–– QuencherQuencher
–– AdditionAddition of Light of Light readoutreadout
–– Micromegas Micromegas geometrygeometry

nn BUT, BUT, alreadyalready enoughenough forfor NEXT100 NEXT100 
requirementsrequirements onon E E resolutionresolution

nn LessonsLessons onon gas gas systemsystem

• at 2 at 2 barsbars: 2.8 % FWHM: 2.8 % FWHM
•• at 4 at 4 barsbars: 4.5 % FWHM: 4.5 % FWHM

ONLY charge channel !!
Pure Xenon !!
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NEXT NEXT R&DR&D
nn EnergyEnergy resolutionresolution andand gas mixturegas mixture

–– DemonstrateDemonstrate in in XeXe
–– Role of Role of quencherquencher. . CompromiseCompromise withwith

scintillationscintillation signalsignal..
nn T0 T0 measurementmeasurement (UV (UV lightlight))
nn Software: Software: simulationssimulations

–– Best use of Best use of topologytopology informationinformation
–– BackgroundsBackgrounds

nn MechanicsMechanics ((highhigh P P issuesissues))
nn BackgroundBackground

–– NeededNeeded radiopurity radiopurity measurementmeasurement programprogram
–– NeededNeeded shieldingshielding? Active/? Active/pasivepasive? ? 

SelfshieldingSelfshielding??
nn ReadoutReadout typetype andand designdesign

–– WhichWhich isis best best forfor NEXT? NEXT? 
–– ImplicationsImplications to radiopurityto radiopurity

Xe

HV

Readout
plane

cathode

Readout
planes

PMTs
Pressure
vessel
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NEXT NEXT signalsignal
nn VeryVery characteristiccharacteristic topologytopology of of ββββ eventevent in a gas TPC: 1 single in a gas TPC: 1 single twistedtwisted tracktrack

of of aboutabout 20 20 cmscms ((ifif P=10 P=10 atmsatms) ) withwith blobsblobs at at eacheach endend..
nn BremstrahlungBremstrahlung (50% of the times) can produce (50% of the times) can produce disconnecteddisconnected

trackstracks/clusters. /clusters. ButBut mostmost of of themthem are are veryvery lowlow energyenergy àà veryvery closeclose toto the the 
mainmain tracktrack..

DisconnectedDisconnected clusters (clusters (fewfew
cmscms awayaway) of ) of substantialsubstantial
energyenergy (>10%) (>10%) producedproduced onlyonly
rarelyrarely ((fewfew % of cases)% of cases)

““physicalphysical”” simulationsimulation ““PixelizedPixelized”” simulationsimulation
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NEXT backgroundNEXT background
nn GoalGoal background background forfor NEXT100 NEXT100 isis <10<10--33 c/keV/c/keV/kgkg//yearyear

2νββ

0νββ

nn 22νββνββ : : NegligibleNegligible ifif goodgood energyenergy
resolutionresolution (< 5% FWHM) (< 5% FWHM) 

nn EnvironmentalEnvironmental (gamma) (gamma) 
backgroundsbackgrounds::
–– ExternalExternal: : environmentalenvironmental

radioactivityradioactivity (can be (can be shieldedshielded))
–– IntrinsicIntrinsic: : radioactivityradioactivity of detector of detector 

componentscomponents andand innerinner shieldingshielding

nn EnergyEnergy depositdeposit mustmust be in the E be in the E 
windowwindow determineddetermined by detector by detector 
resolutionresolution. . OnlyOnly sourcessources aboveabove
2480 keV are of 2480 keV are of concernconcern
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NEXT NEXT backgroundsbackgrounds
nn 208208Tl Tl isis the the mainmain gamma gamma lineline of natural of natural radioactivityradioactivity aboveabove QQββββ..
nn IllustrativeIllustrative 208208Tl Tl rawraw spectrumspectrum (no (no cutscuts).).
nn XeXe QQββββ fallsfalls betweenbetween ComptonCompton edgeedge andand photopeakphotopeak..
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Discrimination by topologyDiscrimination by topology
nn Only a fraction of gammas (few %) produce single trackOnly a fraction of gammas (few %) produce single track
nn Most of them linked with edge effects (Most of them linked with edge effects (photoelecticphotoelectic with with 

radiativeradiative losses that escape the chamber). losses that escape the chamber). FiducialFiducial cut. cut. 
nn Single track topology (two blobs versus one blob). Extra Single track topology (two blobs versus one blob). Extra 

factor >100 discrimination.factor >100 discrimination.

1 e-

2 e-

Overall discrimination factors Overall discrimination factors 
can reach up to 10can reach up to 1066 -- 101077

with respect to raw (no with respect to raw (no 
topology) background levelstopology) background levels
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NEXT background NEXT background budgetbudget
nn Work under progress Work under progress to quantify with precision all possible to quantify with precision all possible 

contributions.contributions.

nn Very preliminary results indicate that background goal may be Very preliminary results indicate that background goal may be 
reached with moderate shielding and selected efforts on radiopurreached with moderate shielding and selected efforts on radiopurity ity 
of detectors componentsof detectors components

nn ExternalExternal àà shieldedshielded
nn InternalInternal àà

radiopurity + radiopurity + 
topologicaltopological cutscuts

nn NegligibleNegligible

nn NegligibleNegligible

nn NegligibleNegligible??
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NEXTNEXT--0 : 0 : R&DR&D, , prototypingprototyping
nn SeveralSeveral 00--generationgeneration prototypesprototypes underunder constructionconstruction toto performperform R&DR&D

((testtest differentdifferent optionsoptions forfor lightlight//chargecharge readoutreadout, , triggertrigger, E , E resolutionresolution, , 
electronicselectronics, , etcetc……))

DesignDesign andand picturespictures
of NEXT0 @ IFAEof NEXT0 @ IFAE
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NEXTNEXT--0 : 0 : R&DR&D, , prototypingprototyping
nn 3 3 independentindependent testtest benchesbenches beingbeing setset

up up withwith gas gas systemssystems forfor prototypeprototype
testingtesting andand R&DR&D. . 

Gas detector Lab at Gas detector Lab at 
ZaragozaZaragoza University University 
being refurbishedbeing refurbished

Gas system and test Gas system and test 
bench at IFICbench at IFIC
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““CUPCUP”” CONSOLIDERCONSOLIDER
nn CONSOLIDER: Program of the CONSOLIDER: Program of the 

Spanish Ministry of Science and Spanish Ministry of Science and 
Innovation, to fund large specific Innovation, to fund large specific 
projects of international scientific projects of international scientific 
excellence.excellence.

nn CUP (CUP (CanfrancCanfranc Underground Underground 
PhysicsPhysics) proposal, including NEXT ) proposal, including NEXT 
as main activity, approved recently as main activity, approved recently 
and funded with and funded with 5 million euros5 million euros..

nn Project Project periodperiod: 5 years: 5 years
nn Main Main milestonemilestone: the : the contructioncontruction of of 

NEXT100 at NEXT100 at CanfrancCanfranc..

nn Contract arrangements under Contract arrangements under 
progress, project officially to start progress, project officially to start 
soon.soon.

nn NEXT NEXT SpanishSpanish groupsgroups signingsigning CUP:CUP:
–– CIEMAT, Madrid.CIEMAT, Madrid.
–– IFAE BarcelonaIFAE Barcelona
–– IFIC ValenciaIFIC Valencia
–– U. U. PolitecnicaPolitecnica Valencia.Valencia.
–– U. Santiago Compostela.U. Santiago Compostela.
–– U. ZaragozaU. Zaragoza

nn ExternalExternal collaboratorscollaborators fromfrom
–– CEA/CEA/SaclaySaclay
–– LBL LBL BerkeleyBerkeley
–– LLNL LLNL LivermoreLivermore


