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The LRT (Low Background Techniques) workshop was 
proposed by Art McDonald and David Sinclair as the 
Sudbury Neutrino Observatory (SNO) was being 
decommissioned, and excavation had just started for the 
expansion to create SNOLAB. 

LRT2004.snolab.ca

LRT2004
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The next generation of proposed experiments will 
demand ultra-low detector backgrounds. This will require 
novel techniques in the development, construction, 
operation and analysis of these experiments. Such issues 
include the low background radioactivity assay and 
purification of detector components and materials, and 
the development of high purity noble gases.

LRT2004 was held at 
Laurentian University,
Sudbury, 
12 – 14 December 2004.

-Survey of existing and planned low background facilities and resources.
-Low background detectors, shielding techniques and radiopurity requirements.
-New scintillators (optical properties, loading, and purification).
-Radon emanation and diffusion studies.
-Radon assay techniques.
-Radon free air, very low background noble gases (free of Rn, Ar and Kr).
-Radium assay techniques.
-Wash-off, leaching, surface contamination, screening and cleanliness studies.
-Water and scintillator purification studies.
-Low-level gamma-ray spectrometry.
-Neutron activation analysis techniques.
-ICPMS, atomic absorption and x-ray fluorescence spectroscopy.
-Studies of cosmogenic activation of materials.
-Software, simulations, electronics, vetoes and in-situ assay techniques.
-Simulation of background radiation, cosmic rays, and neutron fluxes.
-Adaptation of industrial processes and instrumentation.

LRT2004
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Gerd Heusser
MPI Heidelberg

Keynote talk at LRT2004 to 
celebrate Gerd’s retirement 
from MPI and his 40 years 
of experience in low 
background counting.
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- Counting meteorites with Ge spectrometry
- Miniature proportional counters (Rn, Ar, Kr, GeH4)
- Radon emanation, permeability, concentration, counting
- Heidelberg-Moscow (76Ge-0νββ)
- Naked Ge crystals in N2/Ar -> GERDA
- GeMPI at LNGS

- Borexino (MOREX, HP-N2, LAK-N2)



6

LRT2004 Highlights
• Overviews of low background facilities

(Miramonti, Nakahata, Cushman, Hime)
• Low background techniques

(Heusser, Litherland (AMS), Pillalamarri (NNA))
• Materials screening

(Inoue, Bauer, Gaitskell, Shutt)
• Detectors and components

(Danevich, Kim, Loaiza, Kishimoto, Irastorza)
• Radon reduced air and noble gases

(Simgen, Takeuchi, Orzel, Zuzel, Koga)
• Clean fabrication techniques

(Pocar, Hallman, Aalseth, Pirro, Leung) 
• Purification systems

(Kishimoto, Farine, Yeh)
• Calculation/simulations of backgrounds

(Formaggio, Mitsui, Kudryavtsev, Moriyama, Pocar)

 Round table discussion about resource sharing

 Preliminary SAC and decision for LRT2006
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LRT2006

LRT2006 was held 1-6 October 2006 at the beautiful 
mountain ski resort Centre Paul Langevin in Aussois, 
France. The workshop was organized by Pia Loaiza and 
colleagues at nearby Laboratoire Souterrian de Modane 
(LSM) in the Frejus road tunnel. The workshop included 
hiking in the mountains and a visit to LSM, which was 
planning an expansion of the underground lab.
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LRT2006 Highlights

• NEMO results and SuperNEMO

• Electroforming at Canfranc

• Ultrapure gases – H. Simgen and G. Zuzel

• 222Rn daughters on Cu – M. Wojeik, G. Zuzel

• Rn assay – H. Simgen

• XIA, Betacage, …

• ICP-MS for U, Th in materials – E. Hoppe

• Vac-swing Rn reduced air plant – R. Schnee

• Low background gamma spectroscopy for determining

origin of marine salts and prunes (and vintage wine, 

paintings, …)

• Updates NEXT-100, DEAP3600, XMASS, GERDA, …
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LRT2010
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LRT2010 Highlights

• DUSEL design proposal – Murdock Gilchriese

• FAARM concept design – Prisca Cushman

• Low background labs at SNOLAB and Sanford lab

• XIA – Jodi Cooley

• Betacage – Zeesh Ahmed

• Radon reduction in UHP-Cu – E. Hoppe

• CUORE crystals – I. Dafinei

• Reduced Rn air plant and cleanroom – A. Hallin

• Liquid scintillator purifications – Yoshida, Hans, Keefer, Ford

• LRT and community coordination round table discussion
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LRT2013
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LRT2013 Highlights
AARM and FAARM update – Prisca Cushman

Rollout of radioactivity.org – James Loach, Jodi Cooley

SNOLAB LBL – Ian Lawson

LBNL Low background lab -

GIOVE – New shallow HPGe ~100  – G. Heusser

Overview of Cosmogenic Activation – S. Cebrian

Ultra pure Ti – Nisi, Suvorov, M. di Vacre

Low background crystal growth

Many updates: COUPP, Edelweise, SuperNEMO, ANAIS, DEAP3600
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LRT2015
• Facilities overviews
• Trace assays in metals – Eric Hoppe and Isaac Arnquist
• Betacage (surface) – Richard Schnee
• BiPo-3 – Sarazin
• AARM / radiopurity.org – Prisca Cushman, Jodi Cooley
• Review of Rn progeny – Frank Calaprice
• LZ backgrounds – V. Kudryavtsev
• Purification systems – several talks on water and scintillator
• Background models
• Results GERDA, CANDLES, …
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LRT2017

LRT2017 was held in Seol, Korea, at the 
Ewha Women’s University hosted by the 
IBS Center for Underground Physics. 
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LRT2017 Highlights
Trip to Yangyang (Y2L) underground lab. 
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LRT2019
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LRT2019
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LRT2022 Highlights
• Overviews of global facilities

• Additive manufacturing – D. Orlandi

• Radioactivity and Quantum science – J. Formaggio, J. 
Hall, XinRan Li, G. D’Imperio

• Purification and growth of crystals – cosine-200, Amore

• Stawell Underground Lab (SUPL) – Lindsey Bignell

• New updates and features radioactivity.org – S. Scorza

• Many experiments low background updates

• Background models and simulation updates
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LRT2024 Highlights
• Keynote talk by Frank Avignone – History and methods in HP crystals

• Low background for Quantum devices – Laura Cardani, Ben Loer

• JUNO scintillator purification plants – Cecilia Landini

• Update on radiopurity.org and background explorer model tools – B. Loer

• Radon adsorbents – IRENE project – J. Busto

• Cu electroforming – Canfranc (S. Sanchez), Birmingham/PNNL alloys (Spathara)

• Gd-PMMA studies for neutron tagging in acrylic cryostats – Yi Wang

• Background studies/models – Kudryavtsev, Santorelli
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LRT ToR

The LRT workshop series is maintained on the 
principle that the venue host organizes all aspects of 
the workshop. The baton passes from one host to the 
next, on a cycle of every two years.

A Steering Committee sustains the workshop series 
by running a process to seek and select the next 
venue host. The steering committee provides 
stewardship and advise to ensure the format and 
organization of each workshop is consistent and 
meets the needs of the community. 
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LRT Committees
The LRT workshop series is functionally organized through the following committees:

1) The local organizing committee (LOC) – has ultimate responsibility for the workshop
• Formed and chaired by each venue host
• Venue, budget, caterings, hotels, transport, brand and website, tours, volunteers, …
• Works with the SAC on agenda logistics

2) The science advisory committee (SAC)
• Formed and chaired by each venue host (now Paul Scovell)
• Includes all SC, and adds new local members, and members at large
• Fixes dates, and organizes the workshop agenda, solicits speakers, …
• Helps the LOC publish the proceedings

3) The steering committee (SC)
• Chaired by nominated and elected member (now Pia Loaiza)
• SAC chair from each venue host joins the SC, provides continued experience
• Selects next host, stewardship, serves on the SAC, helps with proceedings, …
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The Next LRT Workshop

• The SC will send out a solicitation memo later this year
• Proposals to host the next LRT will be reviewed by the SC
• Consider hosting LRT!! Many benefits!
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End – Questions?


