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ActivitiesActivities sincesince TTüübingen bingen meetingmeeting

Database Database createdcreated
FurtherFurther gammagamma spectroscopyspectroscopy screeningscreening
measurementsmeasurements
222222Rn Rn emanationemanation measurementsmeasurements startedstarted
SurfaceSurface contaminationcontamination studiesstudies ((222222Rn Rn 
daughterdaughter depositiondeposition))
ICPICP--MS MS measurementsmeasurements
222222Rn Rn monitoringmonitoring in in airair
NitrogenNitrogen puritypurity measurementsmeasurements



DatabaseDatabase
TwoTwo tablestables havehave beenbeen createdcreated::
–– ResultsResults
–– QueuedQueued samplessamples

AvailableAvailable on on restrictedrestricted areaarea of MPIKof MPIK--
GERDA GERDA homepagehomepage::

www.mpiwww.mpi--hd.mpg.dehd.mpg.de/ge76//ge76/internainternall
/tg11_internal//tg11_internal/Screening_Results.pdfScreening_Results.pdf

IfIf youyou havehave newnew inputinput pleaseplease send send ee--mailmail
toto Wolfgang.Hampel@mpi-hd.mpg.de
oror Hardy.Simgen@mpi-hd.mpg.de



SomeSome remarksremarks aboutabout thethe databasedatabase

ResultsResults (in (in particularparticular upperupper limits) limits) areare
notnot ((yetyet) ) givengiven in an uniform way!in an uniform way!
–– ColumnColumn „„RemarksRemarks““ providesprovides explanationexplanation

PleasePlease spend spend somesome time to time to understandunderstand
thethe meaningmeaning of of thethe numbersnumbers!!

ColourColour codecode forfor thethe resultsresults::
–– In In blueblue: : ActuallyActually measuredmeasured numbersnumbers
–– In redIn red:  :  CalculatedCalculated numbersnumbers assumingassuming

secularsecular equilibriumequilibrium



ExtractionExtraction fromfrom thethe databasedatabase



γγ−−spectroscopyspectroscopy measurementsmeasurements

PTFE:PTFE:
–– 28 kg of high 28 kg of high puritypurity material material fromfrom ElringElring--

KlingerKlinger
–– Long Long measurementmeasurement withwith GeMPIGeMPI ((finishedfinished))
–– Will Will bebe usedused forfor phasephase I I detectordetector holderholder

SuperSuper--insulationinsulation foilfoil
–– 2 clean 2 clean samplessamples identifiedidentified in HD at        in HD at        

10 mBq/kg 10 mBq/kg levellevel
–– PreferredPreferred oneone ((fromfrom AustrianAustrian Aerospace) Aerospace) 

presentlypresently measuredmeasured byby GeMPIGeMPI



γγ−−spectroscopyspectroscopy measurementsmeasurements

KaptonKapton
–– MeasurementsMeasurements donedone in in HdHd, LNGS, , LNGS, GeelGeel
–– SufficientlySufficiently clean clean KaptonKapton cablecable notnot yetyet

identifiedidentified (1 mBq/kg (1 mBq/kg sensitivitysensitivity requiredrequired))
–– SearchSearch forfor alternatives: (alternatives: (CuflonCuflon, , ……))

ParticipationParticipation on NPL (UK National on NPL (UK National 
PhysicalPhysical Laboratory) Laboratory) environmentalenvironmental
radioactivityradioactivity comparisoncomparison exerciseexercise..
–– ResultsResults will will bebe presentedpresented nextnext timetime

ActivitiesActivities in in BaksanBaksan: : →→ Talk of A. Talk of A. 
SmolnikovSmolnikov



222222Rn Rn emanationemanation measurementsmeasurements

StampedStamped coppercopper foilfoil (200m x 0.3m x (200m x 0.3m x 
100100μμm)m)
–– getget a a clueclue forfor typicaltypical 222222Rn Rn emanationemanation

ratesrates forfor CuCu
–– Test Test purificationpurification proceduresprocedures



StampedStamped coppercopper foilfoil



222222Rn Rn emanationemanation measurementsmeasurements

StampedStamped coppercopper foilfoil (200m x 0.3m x (200m x 0.3m x 
100100μμm)m)
–– getget a a clueclue forfor typicaltypical 222222Rn Rn emanationemanation

ratesrates forfor CuCu
–– Test Test purificationpurification proceduresprocedures

ResultResult forfor untreateduntreated foilfoil::
(1.6 (1.6 ±± 0.1) 0.1) μμBq/mBq/m22

First First purificationpurification test test startedstarted: : CopperCopper
foilfoil has has beenbeen flushedflushed withwith quartzquartz--
distilleddistilled waterwater and and drieddried againagain. . 



222222Rn Rn emanationemanation samplessamples

Tooth belt

IGLIDUR



222222Rn Rn emanationemanation measurementsmeasurements

ToothTooth beltbelt (Polyurethane)(Polyurethane)
(230 (230 ±± 30) 30) μμBq Bq forfor completecomplete beltbelt
(1.6 (1.6 ±± 0.2) mBq/kg0.2) mBq/kg
(115 (115 ±± 15) 15) μμBq/mBq/m

NextNext samplessamples::
–– IGLIDUR: IGLIDUR: SlidingSliding plasticsplastics
–– Big Big shutshut valvevalve forfor toptop flangeflange ((VitonViton sealseal))

222222Rn Rn emanationemanation of of vitonviton: (80: (80--300) mBq/m300) mBq/m22

CriticalCritical! Do ! Do wewe needneed itit??



SurfaceSurface contaminationcontamination studiesstudies

StartingStarting questionquestion: : HowHow shouldshould wewe treattreat
thethe coppercopper cryostatcryostat??
Problem of Problem of 210210Pb (Pb (210210Bi) Bi) accumulationaccumulation on on 
coppercopper
CopperCopper discsdiscs loadedloaded withwith
222222Rn Rn daughtersdaughters in HDin HD
MeasurementsMeasurements performedperformed
in in CracowCracow byby M. M. WWóójcikjcik
ResultsResults: : →→ Talk of G. Talk of G. ZuzelZuzel



ICPICP--MS MS measurementsmeasurements
CooperationCooperation withwith A. A. GerdesGerdes (U (U 
Frankfurt) on Frankfurt) on standbystandby
InsteadInstead: ICP: ICP--MS MS measurementsmeasurements @ @ 
Gran Gran SassoSasso
ContactContact withwith E. E. PernickaPernicka (U T(U Tüübingen, bingen, 
formerlyformerly MPIK, MPIK, newnew laboratorylaboratory in in 
Mannheim) Mannheim) establishedestablished
–– IsIs interestedinterested in in collaborationcollaboration

ActivitiesActivities in in RussiaRussia: : →→ talktalk of V. of V. 
KornoukhovKornoukhov



222222Rn Rn monitoringmonitoring in in airair

Big Big electrostaticelectrostatic chamberchamber underunder
developmentdevelopment..
–– To To bebe donedone: HV : HV teststests, , cleaningcleaning, , calibrationcalibration
–– Design Design sensitivitysensitivity: ~50 : ~50 μμBq/mBq/m33



ElectrostaticElectrostatic chamberchamber



222222Rn Rn monitoringmonitoring in in airair

Big Big electrostaticelectrostatic chamberchamber underunder
developmentdevelopment..
–– To To bebe donedone: HV : HV teststests, , cleaningcleaning, , calibrationcalibration
–– Design Design sensitivitysensitivity: ~50 : ~50 μμBq/mBq/m33

SensitivitySensitivity of Lucas of Lucas cellscells: ~1 Bq/m: ~1 Bq/m33

R&D R&D programmprogramm forfor simple simple setupsetup withwith
sensitivitysensitivity of ~100 mBq/mof ~100 mBq/m33 startedstarted..
–– Plan: Lucas Plan: Lucas cellcell withwith enlargedenlarged volumevolume
–– ExploitingExploiting potential of VM2000 potential of VM2000 reflectorreflector foilfoil



LatestLatest resultsresults on on nitrogennitrogen
puritypurity measurementsmeasurements

H. H. SimgenSimgen
MaxMax--PlanckPlanck--Institut fInstitut füür Kernphysikr Kernphysik



WhatWhat wewe knowknow aboutabout 222222Rn in NRn in N22

NN22 cancan bebe purifiedpurified fromfrom 222222Rn Rn byby cryocryo--
adsorptionadsorption on on activatedactivated carboncarbon..
222222Rn Rn puritypurity <0.5 <0.5 μμBq/mBq/m33 (STP) (STP) cancan bebe
achievedachieved at at fluxflux of 100 mof 100 m33/h (STP)./h (STP).
PurificationPurification of  liquid Nof  liquid N22 possiblepossible!!
RequirementsRequirements forfor GERDA GERDA cancan bebe
fulfilledfulfilled byby samesame purificationpurification plant as plant as 
usedused in BOREXINO.in BOREXINO.



BOREXINO NBOREXINO N22 purificationpurification plantplant



TheThe BOREXINO BOREXINO purificationpurification plantplant

2 2 identicalidentical purificationpurification columnscolumns::
–– 2kg of 2kg of expensiveexpensive (rare) (rare) activatedactivated carboncarbon

withwith veryvery lowlow 222222Rn Rn emanationemanation rate (0.3 rate (0.3 
mBq/kg).mBq/kg).

–– CooledCooled withwith LNLN2.2.

–– EquippedEquipped withwith heaterheater ((cancan bebe bakedbaked forfor
regenerationregeneration).).

MaybeMaybe oneone columncolumn sufficientsufficient forfor
BOREXINO (BOREXINO (underunder investigationinvestigation).).



To To purifypurify oror notnot to to purifypurify??

PurificationPurification plant plant áá la BOREXINOla BOREXINO
–– isis notnot cheapcheap (One (One columncolumn: ~80 : ~80 kk€€))
–– requiresrequires additional additional spacespace
–– consumesconsumes a lot of Na lot of N22 forfor coolingcooling (~30% (~30% 

of of producedproduced NN22))
–– needsneeds operatorsoperators//maintenancemaintenance

IsIs purificationpurification avoidableavoidable??
→→ 222222Rn Rn measurementsmeasurements of of unpurifiedunpurified

NN22 and of and of storagestorage tankstanks requiredrequired..



StorageStorage tank tank measurementsmeasurements

Standard Standard cryocryo--tanktank forfor technicaltechnical qualityquality
LArLAr/LN/LN2 2 (3.5 m(3.5 m3 3 / Westfalen AG):/ Westfalen AG):

180 mBq  180 mBq  ⇒⇒ 75 75 μμBq/mBq/m33 (STP)(STP)

ElectropolishedElectropolished cryocryo--tanktank forfor highesthighest
puritypurity LNLN22 (3 m(3 m3 3 / LINDE):/ LINDE):

2.7 mBq  2.7 mBq  ⇒⇒ 1.3 1.3 μμBq/mBq/m33 (STP)(STP)

Standard Standard cryocryo--tanktank forfor highesthighest puritypurity
LNLN22 (16 m(16 m33 / SOL):/ SOL):

70 mBq  70 mBq  ⇒⇒ 6 6 μμBq/mBq/m33 (STP)(STP)



SOL high SOL high puritypurity NN22 tanktank



NitrogenNitrogen producedproduced in in ItalyItaly at 24.01.06at 24.01.06

ExpectationExpectation ((homogenoushomogenous distributiondistribution) ) 
in in equilibriumequilibrium: 6 : 6 μμBq/mBq/m33 (STP)(STP)

222222Rn in SOL Rn in SOL nitrogennitrogen

(11 (11 ±± 1) 1) μμBq/mBq/m33 (STP)(STP)30.01.0630.01.06
(12 (12 ±± 1) 1) μμBq/mBq/m33 (STP)(STP)02.02.0602.02.06
(7 (7 ±± 1) 1) μμBq/mBq/m33 (STP)(STP)08.02.0608.02.06
(8 (8 ±± 1) 1) μμBq/mBq/m33 (STP)(STP)16.02.0616.02.06

(15 (15 ±± 1) 1) μμBq/mBq/m33 (STP)(STP)26.01.0626.01.06
ResultResultDateDate



222222Rn in SOL Rn in SOL nitrogennitrogen
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IsIs SOL NSOL N22 sufficientlysufficiently pure pure forfor usus??

RequirementRequirement forfor GERDA:GERDA:
–– MC MC simulationsimulation ((seesee proposalproposal):):

0.5 0.5 μμBq/mBq/m33 (STP) (STP) ⇒⇒ <10<10--44 ctscts/(kg/(kg··keVkeV··y)y)

8 8 μμBq/mBq/m33 (STP) (STP) isis OK OK forfor phasephase IIII
MoreoverMoreover:: 222222Rn Rn decaysdecays as as soonsoon as as 
oustideoustide of of storagestorage tanktank
PurificationPurification probablyprobably avoidableavoidable
Final Final 222222Rn Rn levellevel determineddetermined byby
emanationemanation fromfrom cryostatcryostat and lock.and lock.



ConclusionConclusion
NN22 cancan bebe purifiedpurified fromfrom 222222Rn.Rn.
ItIt isis desirabledesirable to to avoidavoid purificationpurification..
SOL NSOL N22 wouldwould bebe good good enoughenough forfor us.us.
A A possiblepossible scenarioscenario::
–– No No purificationpurification forfor firstfirst fillingfilling
–– WaitWait forfor 222222Rn Rn decaydecay ifif necessarynecessary
–– For quick For quick replacementreplacement of of evaporatedevaporated NN2 2 

withwith 222222RnRn--free Nfree N22: Small : Small scalescale purificationpurification
columncolumn (150 g (150 g adsorberadsorber))

No No majormajor differencesdifferences forfor Ar Ar expectedexpected..


