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Activities since Tubingen meeting

¢ Database created

¢ Further gamma spectroscopy screening
measurements

¢ 222RNn emanation measurements started

¢ Surface contamination; studies (322Rn
davghter depesition)

9 | CE-IVISimeasurements
¢ R monitering in: air
9 Nitregen puity/meastiemenits




Database

¢ Two tables have been created:
— Results
— Queued samples

¢ Avallable on restricted area of MPIK-
GERDA homepage:

WAV IIPIEREIMPEde/Zeer 6/Zinternal
/g4 4l Internal/scereenming. Results; pdif

9 [Fyeu have new input please send e-mail
1o
o)f




Some remarks about the database

¢ Results (In particular upper limits) are
not (yet) given in an uniferm way!

— Column ,,Remarks™ proevides explanation

¢ Please spend some time: te understand
the meaning off the RUmIBErS!

¢ Colour code for the results:
2 ActUally measturec numeers

2 CaicuiEied RumkBErsrassuming
SecularreguilnarEtin




Extraction from the database

Marerial
Description

Method

Laboratory

Remarls

Activity/ concentration

Isotope [mBg/kz]

Element [ gz ]

7-Brnmo

MFIK

ULEDT)
k=1645
Errors:

k=1

1990 = 190

(161 = 15)- 10

1330 £ 110

(328 £26) - 10°

11900 = 2400

i -_ q—l‘- ':-
(383 =77) - 10

=395

Upper lmats
+ confidence
Imtervals:
CL. =00%
(frequentst
approach)

(02.113)

(017.091) - 10°

=170

<13 - 10°

=68

< 12-107

234

<0.84- 107

=21

£032-10°

(640, 850)

(13, 78) - 107

=32

(1E.7.1)

Upper limits:
Decision
threshold

CL ™ 9%
(k=169

Errors:

CL ™ 95%)

k=2

0.072 Z 0.046

(59237 10"

=16

< 130- 10°°

= 0.032

<00 . 10"

= 0.031

<13 - 107"

= 0.045

<11 - 107

0.570.26

(184284) 107

= 0.023

0442030 (at start of measurement)




y—SPECtroscopy measurements

& PTEE:

— 28 kg of high purity material from Elring-
Klinger

— Leong measurement with GeMPI (finished)

—\WillFve used! for phase | detector hoelder

¢ SUper-ipsulation forl

— 2 clean) samples identiiiedint =D at
10 mBg/kg level

— Preferied one (freom Austiian Aerespace )
phrESERtY measured 9y GelviRi




y—SPECtroscopy measurements

& Kapton
— Measurements done in Hd, LNGS, Geel

— Sufficiently clean Kapten cable not yet
ldentified (1. mBg/kg sensitivity reguired)

— Search for alternatives: (Cuflion, ...)

¢ Participatien en NPE(UKSNatienail
PhRysicall LaberaterRy) envirenmenital
radieacuVity, COMPANISERI EXErCISE:

— Results willf be presented next time

¢ Activities In Baksan: — Talk of A.
Smolnikov




222Rn emanation measurements

» Stamped copper foil (200m x 0.3m; X
100um)
— get a clue for typical 222Rn emanation
rates for Cu

— Jlest: purification procedures
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222Rn emanation measurements

» Stamped copper foil (200m x 0.3m; X
100um)
— get a clue for typical 222Rn emanation
rates for Cu

— Jlest: purification procedures
¢ Result fer untreated: foil:
(1.6 £ 0.1) pBe/mz¢

¥ EIrSt purhication test started: Copper
jelFRaSs BEeen flushed Wit gUaEiz=
gistliednwaterrand diedsagans




222Rn emanation samples




222Rn emanation measurements

¢ Tooth belt (Polyurethane)
(230 £ 30) uBg for complete belt
(1.6 £ 0.2) mBg/kg
(115 £ 15) uBg/m

» Next samples:

— [GLIDURE Sliding plastics

— Big shuit valve fer tep flange (Viten seal)
% Rl emanation e viten: (B0=300) mBg/m?
¢ Critcall Do werneed it




Surface contamination studies

¢ Starting question: How should we treat
the copper cryostat?

¢ Problem of 2*°Pb (3*°BI) accumulation on
COPPEr

» Copper discs loaded wiith
222Rn daughters inf HD

9 Vieasurements periermead
I Cracew: Y IVIEWVE)CIK

¢ Results: — Talk off G. Zuzel




ICP-MS measurements

¢ Cooperation with A. Gerdes (U
Erankfurt) on standy

¢ Instead: ICP-MS measurements @
Gran $Sasso

¢ Contact wWith E. Pernicka (U Tfukingen,
fermerly, VIPIKS new lalseratern/ in
Vianmhenm) established

—Is Interested In collaboration

¢ Activities In Russia: — talk of V.
KOENGUKIAGW,




222Rn monitoring In air

¢ Big electrostatic chamber under
development.

— To be dene: HV tests, cleaning, calibration
— [Design sensitivity: —50 uBg/me




_ Electrostatlc Chamber




222Rn monitoring In air

¢ Big electrostatic chamber under
development.

— To be dene: HV tests, cleaning, calibration
— [Design sensitivity: —50 uBg/me

¢ Sensitivity of Lucas cells: —1 Bg/m=

» R&Dr pregramm fior simplée setup wWith
sensitivity: off —100r mBg/ime started.

— Plant Luecas cellrwithr enlarged veltime
— EXplolvngpoetential el VAVIZO0O refiector foll




Latest results on nitrogen
pUrty: measurements
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What we know about #22Rn in N,

¢ N, can be purified from #22Rn by cryo-
adsorption on activated carlon.

¢ 222Rn| purity <0.5 uBg/m= (STP) can be
achieved at flux ofi 100 m=/h (STR).

¢ PUrfication off liguid N5 pessibie!

» Reguiremenis for GERDA can lbe
filfilied 9y same puidiication plantras
UsSed N BOREXING:




BOREXINO N purlflcatlon plant




The BOREXINO purification plant

¢ 2 Identical purification columns:

— 2Kkg of expensive (rare) activated carbon
with very lew 222Rn emanation rate (0.3
mBqg/kg).

— Coopled withr LN

— EquIpped with heater (can| ve haked [or
FfEgeneraten):

9 Viaylee ener columnlsuiiicient o)

BOREXINO(URCEF IRVEestgation)).




To purity or not to purity?

¢ Purification plant a la BOREXINO
— IS not cheap (One column: —80 KE€)
— reguires additional space

— consumes a lot of N5 for cooling (—30%
off produced: N>)

— NEEdS operators/maintenance

¢ IS puUificabien avelcdale?

= 22BN MEaSUrEMERES Off LRPUREIHEd
NS aneiel Steracer tanksSreguired.




Storage tank measurements

» Standard cryo-tank for technical quality.
LAK/LN, (3.5 m= / Westfalen AG):

180 mBg = 75 uBg/m= (SI1P)
¢ Electropolished cryo-tank for Righest
purity: LN (8fm= / LINDE):
ZoramBes =il SnBa/mes (SiiE)
¢ Standard ch/e-tank e RIGRESE PUILY,
LN (A6 ma= /- SOL):
vOrmBe = GruBa/mE(Si P)







222Rn Ini SOL nitrogen

¢ Nitrogen produced in Italy at 24.01.06

Date Result
26.01.06 | (15 £ 1) uBg/m= (STP)
30.01.06 | (11 £ 1) uBg/m= (SITP)
02.02.06 | (12 £ 1) uBg/m= (SiIP)
08.02.06 (7 £ 1) uBg/m= (SiP)
16.02.06 (B £ 1) nBg/me (SIiP)

¥ EXpectation; (emegenous disthHuticon’)
I eguilibritimE 6rpBe/m= (SiP)




222Rn in SOL nitrogen

SOL N2 measurements

'DAMPIK\SOL.dat’
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Is SOL N, sufficiently pure for us?

¢ Reguirement for GERDA:
— MC simulation (see proposal):
0.5 uBg/mes (STP) = <10% cts/(kg-keV-y)
¢ 8 uBg/m= (STP) Is OK for phase Il

¢ MoreoVer: 222Rn decays as, soon as
pustide of sterage: tamk

9 PUrfication prehaikly; aveldanie

o mlriell #2252 [avel eleitarinicel o)y
arleipieitlor) frarer cryosicert ziplel o




Conclusion

¢ N, can be purified from #22Rn.
¢ It IS desirable to avold purification.
¢ SOL N, would be good enough for Us.

¢ A pPossIible scenario:
— No purification for first filling
—\Wallt for 222Rn; decay/ ifi AECESSary/

— EOIF quIcCk rEplacEmERL Oif EVaporatediiNG
withr222Rn=iireer NS Smalifscalerpuriicaten
colUMmPN(ES0ra a6SERPEN)

» Ner majer differences fer Ar expected.




