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Improving reproducibility in geochronology:
application in gamma spectrometry.

Gamma spectrometry

O Is the percentage of researchers who Gamma-ray spectrometry is an essential
consider that we are experiencing a tool for paleodosimetric dating method
reproducibility crisis, according to a such as OSL. It allows the determination

study published in Nature (1576 of radioelement content for the InSpector 1000
respondents) [1, 2, 3]. calculation of the dose rate (uranium,

thorium and potassium). It is also a

valuable tool for studying possible
Overcoming this crisis requires a deep change in our practices of publication and Imbalances in the uranium series.
diffusion of research tools and data. Reproducible research requires a shift from
proprietary software to open source software whose source code can be accessed,
reviewed and modified if needed.

INn-situ gamma spectrometry allows
the estimation of gamma dose rates
directly in the field, which is especially
useful for complexe dosimetric
environments with dose rate heterogeneities.

Gamma spectrometer in use at IRAMAT-CRP2A; right : broad energy and low background
Germanium,; left : Canberra InSpector1000.

A challenging context

The processing of gamma-ray spectra requires a large number of steps (correction of Lack of transparency: details of the spectrum processing are not
energy shift, detection of peaks, corrections related to physical phenomena, etc.). This presented in publications and in-house solutions are not made
is generally done using proprietary software such as genie2000®, which is only available to the community. This severely limits the reproducibility
available under Windows®. and reliability of the measurements; see [4] for a broader

: : : : . discussion in the field of luminescence dating.
INn-house solutions are implemented, such as Visual Basic Advance® macros in

Microsoft Excel®. This workflow raises two challenges. _ _ .
Access problem: the use of proprietary, commercial software is a

limiting factor for community members, which restricts

So far, there is no easy-to-use solution to carry out collaborations and futur developments.
these steps.

The gamma package : an integrated solution for the analysis of gamma-ray 4 =
spectrometry data, from raw spectrum processing to K, U and Th content and dose
rate estimation.
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@ Work in progress

Gamma is written in R. R has many advantages, such as being easy to learn and use. It is available on
all platforms and its community offers efficient support. R is free and open source, which
guarantees transparency and modularity [6].

This work enhances a previous work allowing field gamma spectrometry spectra
processing [5]. All these functionalities will be released by the end of 2021.
Learn more at crp2a.github.io/gamma,\«\
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