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Ge Ge spectrometersspectrometers��BaksanBaksan::
–– 4 4 detectordetector setupsetup ((IGEXIGEX spectrometersspectrometers) ) 
cancan bebe usedused forfor material material screeningscreening

––New New spectrometerspectrometer underunder constructionconstruction
((readyready: end of 2005): end of 2005)

––Will Will bebe movedmoved fromfrom 600 600 mw.emw.e. to. to
4900 4900 mw.emw.e. lab. lab��HADES:HADES:

–– seesee Mikaels Mikaels talktalk
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Ge Ge spectrometersspectrometers��MPIK:MPIK:
–– 2 2 spectrometersspectrometers operationaloperational
–– 1 1 spectrometerspectrometer underunder constructionconstruction ((readyready
in in septemberseptember))�� LNGSLNGS

––New New ultralowultralow backgroundbackground spectrometerspectrometer
((GeMPIGeMPI 2) operational2) operational

–– GeMPIGeMPI 3 to come3 to come
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OtherOther techniquestechniques: : 222222RnRn�� Emanation Emanation techniquetechnique
–– powerfulpowerful tooltool to to identifyidentify 226226RaRa
–– ideal ideal forfor surfacesurface contamniationcontamniation analysisanalysis
–– also also forfor bulkbulk activityactivity analysisanalysis, , ifif��samplesample material material isis softsoft��samplesample isis thinthin filmfilm
–– sensitivitysensitivity: 0.5 : 0.5 µµBq/mBq/m22 and  10 and  10 µµBq/kgBq/kg��Gas Gas puritypurity analysisanalysis
–– sensitivitysensitivity: 0.5 : 0.5 µµBq/mBq/m33 New setup for

LNGS under
preparation
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222222Rn in Rn in argonargon��Rn Rn concentrationconcentration at at thethe time of time of trucktruck
fillingfilling::
–– Argon 5.0: 8.5 mBq/mArgon 5.0: 8.5 mBq/m33 ((STPSTP))
–– Argon 6.0: 0.4 mBq/mArgon 6.0: 0.4 mBq/m33 ((STPSTP))��ReductionReduction factorfactor in liquid in liquid phasephase: 10: 10--2020
–– 60 g 60 g activatedactivated carboncarbon
–– argonargon flowflow rate: 20 mrate: 20 m33/h (/h (STPSTP))
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CopperCopper surfacesurface puritypurity studystudy��Simulation of Cu Simulation of Cu purificationpurification withwith Cu Cu foilfoil�� 1 1 µµBq/mBq/m22 sensitivitysensitivity forfor 226226RaRa��Rn Rn daugtherdaugther purificationpurification teststests�� Test of Test of 210210Pb/Pb/210210Po Po washwash--offoff��Cu Cu disksdisks exposedexposed to to strongstrong Rn Rn sourcesource
forfor 2 2 monthmonth
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αααααααα--spectroscopyspectroscopy��AirAir--filledfilled pulse pulse ionizationionization chamberchamber
availableavailable at at BaksanBaksan
––Quick (1000 s) Quick (1000 s) monitoringmonitoring at 10 Bq/mat 10 Bq/m33
sensitivitysensitivity�� Ion Pulse Ion Pulse IonizationIonization chamberchamber forfor

surfacesurface impurityimpurity analysisanalysis
–– 0.002 0.002 αα/(cm/(cm22*h) *h) backgroundbackground
–– furtherfurther improvmnetimprovmnet byby pulse pulse shapeshape
analysisanalysis ((tracktrack reconstructionreconstruction))
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ElectrostaticElectrostatic chamberschambers�� For For RnRn--monitoringmonitoring in gas at 0.1 mBq/min gas at 0.1 mBq/m33
to 1 mBq/mto 1 mBq/m33 levellevel��MPIK:MPIK:
––New New chamberchamber delivereddelivered, will , will bebe mountedmounted
soonsoon�� JINRJINR::

––DetectorDetector almostalmost readyready (2 (2 weeksweeks))
–– SophisticatedSophisticated calibrationcalibration procedureprocedure underunder
developmentdevelopment
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ICPMSICPMS��MeasurementsMeasurements performedperformed byby Axel Axel 
GerdesGerdes, University of Frankfurt, University of Frankfurt��U/Th U/Th sensitivitiessensitivities in in thethe rangerange of of µµBq/kgBq/kg��K K sensitivitiessensitivities muchmuch worseworse –– firstfirst resultsresults
will will bebe availableavailable soonsoon��Main Main problemproblem: : secularsecular equilibriumequilibrium maymay
bebe brokenbroken��HowHow meaningfulmeaningful forfor GERDA?GERDA?
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TorlonTorlon

0.30.3

7.47.4

ICPMSICPMS
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thoriumthorium
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((232232Th/Th/228228Th)Th)
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KaptonKapton cablecable

< 10< 10
< 4 (< 4 (LNGSLNGS))0.050.05thoriumthorium chainchain

((232232Th/Th/228228Th)Th)

88
9 (9 (LNGSLNGS))1.21.2uraniumuranium chainchain

((238238U/U/226226Ra)Ra)

Ge Ge spectrometryspectrometry
[mBq/kg][mBq/kg]
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ActivityActivity
measuredmeasured byby
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Steel (Steel (ShieldingShielding forfor LArGeLArGe))

4.5 (MPIK)4.5 (MPIK)2.72.7thoriumthorium chainchain
((232232Th/Th/228228Th)Th)

< 2 (MPIK)< 2 (MPIK)4949uraniumuranium chainchain
((238238U/U/226226Ra)Ra)

Ge Ge spectrometryspectrometry
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ICPMSICPMS
[mBq/kg][mBq/kg]

ActivityActivity
measuredmeasured byby
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PMT PMT glassglass

170 (HADES)170 (HADES)
220 (MPIK)220 (MPIK)1515thoriumthorium chainchain

((232232Th/Th/228228Th)Th)

1950 (HADES)1950 (HADES)
2100 (MPIK)2100 (MPIK)175175uraniumuranium chainchain

((238238U/U/226226Ra)Ra)

Ge Ge spectrometryspectrometry
[mBq/kg][mBq/kg]

ICPMSICPMS
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PMT PMT glassglass

< 65 (HADES)< 65 (HADES)175175238238UU
Ge Ge spectrometryspectrometry

[mBq/kg][mBq/kg]
ICPMSICPMS

[mBq/kg][mBq/kg]
ActivityActivity

measuredmeasured byby

Still in agreement?
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SuperinsulationSuperinsulation foilfoil

5 (5 (LNGSLNGS))22thoriumthorium chainchain
((232232Th/Th/228228Th)Th)

23 (23 (LNGSLNGS))2828uraniumuranium chainchain
((238238U/U/226226Ra)Ra)

Ge Ge spectrometryspectrometry
[mBq/kg][mBq/kg]

ICPMSICPMS
[mBq/kg][mBq/kg]

ActivityActivity
measuredmeasured byby
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TeflonTeflon

< 0.16 (< 0.16 (LNGSLNGS))1.31.3thoriumthorium chainchain
((232232Th/Th/228228Th)Th)

1.5 (1.5 (LNGSLNGS))0.70.74040KK
< 0.16 (< 0.16 (LNGSLNGS))0.740.74uraniumuranium chainchain

((238238U/U/226226Ra)Ra)

Ge Ge spectrometryspectrometry
[mBq/kg][mBq/kg]

NAANAA
[mBq/kg][mBq/kg]

ActivityActivity
measuredmeasured byby
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Cu(90%) / P(10%) Cu(90%) / P(10%) pelletspellets

< 5 (MPIK)< 5 (MPIK)
< 1.8 (HADES)< 1.8 (HADES)0.90.9uraniumuranium chainchain

((238238U/U/226226Ra)Ra)

< 6.4 (HADES)< 6.4 (HADES)
11.4 (11.4 (BaksanBaksan))??40K40K

< 6 (MPIK)< 6 (MPIK)
< 1.5 (HADES)< 1.5 (HADES)
0.9 (0.9 (BaksanBaksan))

0.050.05thoriumthorium chainchain
((232232Th/Th/228228Th)Th)

Ge Ge spectrometryspectrometry
[mBq/kg][mBq/kg]

ICPMSICPMS
[mBq/kg][mBq/kg]

ActivityActivity
measuredmeasured byby
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FurtherFurther ICPMSICPMS measurementsmeasurements

0.030.030.190.19ASICASIC ((siliconsilicon chipchip))
0.010.010.060.06GermaniumGermanium

1.41.42424electrelectr. . contactcontact (spring)(spring)
555511201120electrelectr. . contactcontact ((casecase))
105105350350Cu/Be Cu/Be wirewire IIII
323211601160Cu/Be Cu/Be wirewire II

232232Th Th 
[mBq/kg][mBq/kg]

238238U U 
[mBq/kg][mBq/kg]
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ConclusionsConclusions II��CrucialCrucial questionquestion: : SecularSecular equilibriumequilibrium
–– IsIs itit brokenbroken??
��γγ--// 222222RnRn--// αα--measurementsmeasurements havehave

immediate immediate influenceinfluence on GERDAon GERDA�� ICPMSICPMS / / NAANAA measurementsmeasurements requirerequire
–– eithereither confidenceconfidence in in secularsecular equilibriumequilibrium
–– oror good good modelmodel forfor breakingbreaking mechanismsmechanisms��RequiresRequires deepdeep understandunderstand of of chemicalchemical
productionproduction processesprocesses
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ConclusionsConclusions IIII�� Not Not solvedsolved: : CableCable contaminationcontamination ((insulationinsulation) ) �� ≤≤10 10 µµBq/kg Bq/kg sensitivitysensitivity requiredrequired!!�� directdirect gammagamma measurementsmeasurements cancan achieveachieve
thisthis onlyonly forfor high high densitydensity materialsmaterials
((coppercopper//leadlead))�� PossiblePossible solutionssolutions::
–– 222222Rn Rn emanationemanation measurementsmeasurements ((forfor uraniumuranium

chainchain))
–– studystudy of of secularsecular equilibriumequilibrium breakingbreaking mechanismsmechanisms
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Claudias Claudias questionquestion marksmarks�� Time schedule for measurementsTime schedule for measurements ??�� List of materials to be measured ?List of materials to be measured ?�� Required sensitivities ? Required sensitivities ? �� IntercomparisonIntercomparison between radioactivity analysis between radioactivity analysis 
laboratories ?laboratories ?�� IntercomparisonIntercomparison between screening techniques ?between screening techniques ?�� HarmonisationHarmonisation of results (units/upper limits, of results (units/upper limits, ……))�� Exchange of reference sampleExchange of reference sample�� All results will be available at TG11 page onAll results will be available at TG11 page on
http://www.mpihttp://www.mpi--hd.mpg.de/ge76/home.htmlhd.mpg.de/ge76/home.html


