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This workshop examines topics in low radioactivity materials

and techniques, such as solar neutrinos, dark matter, — » ~ N
double beta decay and long half-life phenomena. W L(__ % i % Li g o %‘ 0) ), g E ZIK —Z:‘ (:I I:;/E
This conference is intended to be wide in scope
to include all aspects of the development

of low background detectors and techniques. ;\E_ )P 5|:|:| fﬁ%b LYLD 7'3\ t ») C i LJ 72_ ) t LY
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60Co 5.27 2.40x101 4.18x1010 B
137Cs 30.16 1.37x1012 3.21x10° P
210Ppb 22.2 1.37x1012 2.82x10° 2B~ + o
226Ra 1600 7.28x1013 3.66x107 4B~ + Sa
232Th 1.4x1010 6.40x1020 4.06 4B~ + 60
2381 4.5%109 2.03x1020 12.4 6P~ + 8a
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method suited for sensitivity for U/Th
Ge-spectroscopy™ vy emitting nuclides 10-100 uBq/kg
Rn emanation assay 226R3, 228Th 0.1-10 uBqg/kg
neutron activation primordial parents 0. 01 uBg/kg
liquid scintillation counting a,[3 emitting nuclides 1 mBg/kg
mass spectrometry (ICP-MS; AMS)  primordial parents 1-100 uBg/kg
graphite furnace AAS primordial parents 1-1000 uBq/kg
Rontgen Excitation Analysis primordial parents 10 mBqg/kg
oL spectroscopy 210pgo, o emitting nuclides 1 mBqg/kg

* Needs counting times from several weeks to several months for large samples

. Photon
Borexino, Astrop. Phys. 18 (2002) 1-25

Activation
EXO-200, Nucl. Instrum. Meth. A591 (2008) 490-509

Xenon-100, Astrop. Phys. 35 (2011) 43-49
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HPGe detector (Canberra) p-type x 2 ICRR
HPGe detector (Canberra) p-type x 2 IPMU
HPGe detector (Canberra) n-type x 1 IPMU
ICP-MS ICRR
Gas chromatography IPMU
API-MS (Mass spectrometer) IPMU
Rni& 2

1L :SK,Lab-1, LabC -16{&+5 = 21 (KEKXKEH XU >T3)

70L : (IHEY) LabCx3 SKx3

70L : (#78Y) Lab-1x 1 SK x 2 Lab-1 x 1(xenon HradonfrEHERF )
ICF70L:SK x5 IPMUx2 (&{EH)
Lab1 : emanationf&¥R 5~10mBg/m3 => /R JBiEH
700L x3:ICRR: ki@

0.5L Rni& 28, Gas chromatography ,
Mass spectrometer B4t K= (KamLAND)
HPGe detector (AFLH)

HPGe detector (Canberra) ARBRAKZ(Lab-D)
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SUS304 3mm-thick electro-polished H PG d t t
Windowless PIN Photodiode e e eC O r

(10mm*10mm Hamamatsu $3590-02)

Gas chromatograph

preamplifier ClearPulse CS-515-1
DAQ interface LPC-320901 (PClbus40MHz FADC) YA VAN VA ===
< .". =R o o
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NP
— HPGe detectors

PIN

150mm
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e INVPEIDKEMRY—ILKR (Passive Shield)

FHES 1 —A4 > DVeto (Actlve Shield)

o MAREXLD DT KVERE (Rn-less air, N2 grove box)
o FMEFDEE, HEXDHY(o,n)
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| background comparison of GIOVE with other MPI detectors and HDM |
8

IJ

| compromise design for GIOVE |

GeMPI

K Il GIOVE no passive shield (MPIK, 15 mwe.)
-2 [ GIOVE shield but no veto (MPIK, 15 mwe.)
3 Il CORRADO shield+veto (MPIK, 15 mwe.)
I GIOVE shield+veto (MPIK, 15 mwe.)

I Heidelberg-Moscow 33 (LNGS, 3800 mwe.)
| | | 1 | | | | | | 1 | | | | | | | | 1 |
500 1000 1500 2000 2500
E e gy [keV]
201

Talk by Gerd Heusser
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LRT 2013. Gran Sasso. April 2013

Talk by Héctor Gomez Maluenda

ELECTROSTATIC CHAMBERS

Pictures provided by
Y. Takeuchi (XMASS)

high voltage divider
and amplifier clroult

air outiet

= S 250210
plat I feed-through 200 ‘ 214P0

PIN photodiod

/ 150
stainless stael 218PO
vessel 100~
‘ .| |
volume: ~80 liter 50 | {
" : # } : n 1 ] L 1
500mm(D 0 50 100 150 200 @ 230

Good energy resolution
May be used for 222Rn, ?29Rn and ?19Rn

Commonly used in our field:
Super-K: NIM A 421 (1999) 334
SNO: NIM A 421 (1999) 601
Borexino: NIM A 460 (2001) 272
NEMO, EXO, XMASS, Gerda, ...

Talk by Hardy Simgen
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ICP-MS
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- High Resolution ICP MS (double focusing mass analyzer) Thermo
Element2 -

107> g/g (ppq)

iIn water sample

10-11 g/g(ppt) In
solid sample

Interface —7

- 4 <
Plasma ion \
source ; Spray
i chamber
Sample

introduction

Double focusing mass analyzer el T .
(MSA + ESA) B Talk by Stefano Nisi

4/10/2013 LRT2013-LNGS M.L. di Vacri - S. Nisi 9
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Seibersdorf Laboratories- Austria (above ground, ~3 mw.e.)

CE LLAR MPI-Heidelberg - Germany (~8m=15mw.e.)
IAEA-MEL - Monaco (~14m=30mw.e.)
Collaboration of European Low- C VKTA - Germany (~50 m =110 m w.e.)
level underground E University of Iceland (~165m =350 mw.e.)
LAboRatories L IRMM - EU - Belgium (~225m =500 m w.e.)
T L PTB - Germany (~925 m = 2100 m w.e.)
A R LNGS - Italy (~ 1400 m = 3800 m w.e.)
LSCE - France (~ 1750 m = 4800 m w.e.)
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Talk by Matthias Laubenstein



Introducing: Assay and Acquisition of Radiopure Materials

The AARM Scientific collaboration is open to all interested parties

Original Goals were tied to DUSEL: A 3 year NSF grant to

*  Characterize backgrounds at all levels of Homestake

*  Design a common low background counting facility: FAARM
*  Develop common screening tools (R&D as needed)

Current Goal is to forge an alliance between experiments searching for rare
events, to help understand and mitigate backgrounds.

Simulation recognized as a major “infrastructure”

Validate and improve current simulation tools
Background characterization more broadly defined as

Community Materials Assay Database

Neutron benchmarking (data vs sim)

Integration of existing assay resources around the world

and the development of a unified plan to increase availability

FAARM (A 3" generation counting facility) needs to be re-imagined

FAARM:

Facility for Assay and Acquisition of Radiopure Materials

Original Design fit into Lab
Module 2 in the DUSEL
plans at Homestake

Inner Tunnel Lab
y-flux  7.974x105 cm2s!
n-flux  4.817x1019 cm?2 s

4 < ppt (GeMPI, arrays)
6 < ppb (well, clover, coax)
2 Beta Cages
Prototyping Space
(DM or Ovf3 or novel assay)

Radon Mitigation
Common cryogen plumbing and
LN boil-off for screeners

AARM

Talk by Priscilla Cushman
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Central Pool
0.1 counts/day, E > 250 keV
sensitivity of 104 g/g U/Th 102g/g K
modeled on Borexino CTF
2m diam nylon vessel filled with LS
Observed by low rad QUPIDs
Top-loading from dedicated Clean Room

Initial Suite of Assay Centers of Excellence

PNNL (perhaps also the lead institution)

ICP-MS and electro-refinement and actinide chemistry

Gamma Counting

LBNL LBCF, SURF/CUBED, Soudan LBCF, KURF LBCF, PNNL UL

Neutron Activation Analysis
Alabama and UC Davis
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PGT HPGe Typical Detector Sensitivity

SNOLAB Data Repository (for a standard 1L or 1 kg sample)
. . . | 1 Ba/k 1 ppb Sensitivity for Typical for
SNOLAB maintains a database in a spreadsheet format for each solope | B4 PP Stndard e bt Crust
experiment. . 28y 81 ppb 12mBg/kg | ~ 1 mBa/kg 37 B/kg
~ 0.1 ppb 3 ppm
. . . 232 _
The data is shown in units of mBg/kg and pp(b or m). Th| 2aomeb | admBdkg | e 1h o
40k 32 ppm 0.031 mBa/kg| ~ 317'2521/k9 goso(fq/kg
The table shows data from the standard gamma searches | .

238U 235U 232Th 40K 137CS GOCO

Increased sensitivities have been achieved for specialized very large
samples, on the order of 10 kg, combined with a long counting period:

While searching for the above gammas, we also search for any wthe 002 oo
other peaks in the spectrum between 100 keV and 2800 keV, K 87.0ppb
For example, **Mn is usually observed in steel. These are also 1010412013 LRT 2013 9
included in the spreadsheet for each Sample- | Measurements To Date For Each Experiment
Experiment 2006 2007 2008 2009 2010 2011 2012 2013 Total
The database is available to all SNOLAB users and can be made <NO 5 — T T T T T
available to others upon request as it is password protected, SNO+ o 2 18 14 15 3% 5 3 @
contact lan.Lawson@snolab.ca or Bruce.Cleveland@snolab.ca. e
MiniCLEAN 5 1 9 18 8 7 3 54
. 10/04/2013 LRT 2013 11 | DpeapP 8 8 12 10 8 15 18 4 83
) HALO 0 0 0 2 3 1 1 0 7
_\ PICASSO 1 1 4 3 0 0 9
& al’ 7 *+—~ I\ —Z\‘EI:ITEL\ DW-ICE | = - 9 9 5 0 23
COUPP -- -- -- -- 1 15 17 4 37
~ A\Y ~
\ S DAMIC - -- - - - -- 1 3 4
LAB O) >( // \ Eﬁ —g_ % L/ fd \I Li 1 -Ij_ 7':) /;%IE Total 24 23 43 49 34 85 71 19 369
Calibrations 30 34 14 9 4 3 11 3 108
&Tests
Samples in Detector Queue: - 16, countin_g time per sample averages one week.
Talk by Ian Lawson -\t/r;(rayqitrinegjsrtlgnti-suallyvery long, so additional counters are

“. 10/04/2013 LRT 2013 10
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https://github.com/nepahwin/persephone James Loach, S|TU
radiopurity@googlegroups.com Jodi Cooley, SMU
info@radiopurity.org Keith Adler, SMU *

Matthew Bruemmer, SMU *
Ben Wise, SMU *
Adam Cox, KIT

radiopurity.or radiopurity.com
PETTEFOTS . Alan Poon, LBNL

radiopuritynet  radiopurity.info * student

100’s assays Ported, partially online
~250 assays Complete, online
~50 assays Complete, online
Next

Talk by James Loach
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