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Geochronological research aims at deciphering and constraining prehistoric landscapes and palaeoenvironmental processes. Luminescence dating is the method
of choice for establishing chronologies by determining the last event of heating or sunlight exposure of natural mineral grains (e.g., quartz, feldspar). Since 2012,
data analysis tools based on R were developed to support geochronological research and, in particular, luminescence dating data analysis. Our contribution gives
an overview of existing R packages designed to analyse luminescence data. Additionally, we present the S4-object class structure implemented in the R package
'Luminescence’, which is specifically tailored to provide a solid basis for luminescence data analysis. Our so-called RLum-object system enables a seamless data
exchange across linked packages. The objects are carrying raw measurement data, as well as object specific metadata (e.g., the name of the creator function).
Furthermore, by using unique identifiers, set at the time the object is created, changes in objects and applied methods can be tracked later on.
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Until 2012 data
handling and data analyses o
were carried out with commerci- - RLumShiny
al software, e.g., MS Excel (TM) or
ORIGIN (TM). However, the increa-
sing amount of available data deman-
ded a more flexible and transparent
solution, which could be easily tailo-
red to tackle the highly specific
needs in luminescence research.
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Luminescence dating
IS a chronological method of leading import-
ance to date the last 250,000 years. Principle: Na-
tural minerals (e.g., feldspar or quartz) act like a rechar-
geable battery. The battery is charged by ionising irradiation
and depleted immediately by exposure to light or heat.
The stored energy is released in form of light emissions.

data flow is realised
by package specific S4-class
objects (RLum-class). It keeps the
package flexible and easily extensible
without causing errors when combining
functions written by different developers.
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The package ‘Lumine- \96
scence' supports various ana-  4¢*
lyses requested in the framework of I 77 o
luminescence dating, e.g., OSL SAR - jontaci sy
(Murray & Wintle, 2000) or IRSAR (Erfurt et
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access for users not familiar with 4 : n
A R the package ‘RLumShiny‘ takes ad- \A packages
vantage of the R web application framework
package ‘shiny‘ to generate a powerful GUI.
‘RLumShiny‘ and ‘Luminescence’ are developed
hand-in-hand to make out the most for the users.
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