
Super-low background environmental radioactivity measurements for geosciences

@

Fabien Arnaud
Délégué scientifique / Scientific deputy



3 CNRS research units are operating ultra-low background germanium detectors @ LSM for geoscience purposes



Usage statistics

Unit Main 
CNRS 

institute

Person in 
charge 

(science)

Person in 
charge 

(technics)

Dedicated
soft money 

agent

Intern or 
collaboration 

/ extern

Number of 
detectors

Number of 
sample / 

year

% of 
potential
machine

time usage

EDYTEM INEE Pierre
Sabatier 

Anne-Lise 
Develle

Alice 
Mollard

70% 2 566 ca. 100%

LSCE INSU Olivier 
Evrard

Irène Lefèvre - 30% 3 134 30 %

Chronoenvironnement INEE Damien
Rius

Christophe
Mavon

- 66% 1 ? 60 – 90 %



Main achievements



Guadeloupe Island : dating hurricane-triggered deposits



EDYTEM
Guadeloupe Island : linking pesticide usage and dispersal with erosion processes



EDYTEM
Guadeloupe Island : linking pesticide usage and dispersal with erosion processes

Scientific publication

Mediatic and societal outcome



Agriculture expansion in the South American Pampa grassland led to an 
inexorable increase in land degradation (1982-2019)



Late
cropland use

Early cropland use
The surface area cultivated with soybeans has increased 

by 1,000% between 1990 and 2020 in Uruguay.



Eucalyptus
plantation 
phase

Economic crisis (2000-2002)

Second plantation phase

Late cropland use

Early cropland use



Synthetic eutrophication trajectories from 46 lakes



Major ongoing programmes 
DEEP-C & CarboNium (PEPR FairCarbon > 1 M €)

PEPR Faircarbon : 2 projets financés pour les 
5 prochaines années

Projet ciblé CarboNium
CarboN dynamic in the terrestrial- aquatic continuum

J. Nemery L.Gandois

Projet Deep-C
Carbon sink or methane source – local to global scale 
assesment of lentic waters’ role in the climate system

J-P Jenny L. Millet

Projet région Graduate School Transbio
CARLA

Projet OSU Stock-Car, convention PNR Jura …

Redefining
and 

quantifying
the role of 
lakes and 

soils in 
carbon
storage



Cha

Chaboche et al., 2022 STOTEN

- Southern hemisphere 137Cs fallout map
- Relative contribution of latter French bomb tests (Pu isotopes)
- Enhance the reliabitity and precision of radionuclide-based erosion reconstruction over large catchment areas

Major ongoing programmes 
AVATAR : A reVised dATing framework for quantifying 
geomorphological processes during the AnthRopocene
(French-Swiss joint national programme)



Returns of experience

Unit Comments (usage) LSM strengths LSM issues

EDYTEM

- Low background
- Dedicated staff 

support

- Discussion with
other users

- Errors in sample labelling

- Lack of fexibility in sample counting
time

- Degraded background (radon) and 
phonic conditions (detectors errors) 
since the onset of the common
shielding

- Users meeting late announcement

LSCE Mainly very low activity
 lower potential

number of samples / 
year

Chronoenviron.



Potential of development

Unit Structure/technique/
organisation

Science

EDYTEM

- Radon shielding tent and helium flux 
(lower background)

- Automatic sample robot

- Radium-226 excess in carbonaceaous lake and 
marine sediment (dating span : 10 to 1000 
years)

LSCE
- Very low activity and very small samples
(efficiency gain)

Chronoenviron.

-




