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Single-grain OSL dating methods
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Laser-based single-grain OSL system Imaging single-grain OSL system
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Short history of luminescence imaging
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TL images of quartz 
grains, 120 ka Australia250°C – 400°C 400°C – 450°C

Luminescence imaging device development in a dating context began in the 80ties …
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1985
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Short history of luminescence imaging

… continued through the 90ties …

1994

1997

2000
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Short history of luminescence imaging

… and the years after 2000 …

2004

2006

2012
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Short history of luminescence imaging

… until commercially available systems:

2013

2015

2015
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Advantages

• No special sample carrier required

• Samples other than coarse grains allowed

• Whole sample stimulated at once

• Allows single-grain TL and IR-RF dating

→ However, only very few application papers so far

Disadvantages

• High complexity of image processing

• Signal cross talk

Spatially resolved luminescence
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Spatially resolved luminescence

Upcoming R package for 
luminescence image processing

• In early development

• Will go open-access later this year

Raw image data

R package RLumImage

R package Luminescence

Single-grain dates
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Signal cross talk

Gribenski, N., Preusser, F., Greilich, S., Huot, S., Mittelstraß, D., 2015. Investigation of 
cross talk in single grain luminescence measurements using an EMCCD camera. 
Radiation Measurements. https://doi.org/10.1016/j.radmeas.2015.01.017
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Signal cross talk
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Trade-off Signal yieldImage quality

5 s exposure at 50 mW/cm²

Optimized optics 
(not commercially available)

Quartz OSL needs maximum 
signal yield at 365 nm

→ Optical aberrations

→ Aberration-corrected optics 
are not suitable

Blue OSL (365nm) at poly-mineral sample
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Spatially resolved radiofluorescence
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Our solution: Switch to IR-RF of K-feldspars IR-RF (880nm) at polymineral sample

25 s exposure 
(median of 5 images à 5 s)
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Spatially resolved radiofluorescence

2021

2026

Spatially resolved infrared-radiofluorescence
(IR-RF) dating on single feldspar grains
Krbetschek, M.R., Degering, D.
Presented at the 11th International Conference on Luminescence and 
Electron Spin Resonance Dating, Cologne, Germany, p. 103.

2005
unpublished

Single-grain equivalent dose
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Spatially resolved radiofluorescence

13

Measure RF at multiple emission bands and classify grains based on spectral fingerprint

→ Select only K-feldspars for dating in polymineral sample

→ New tool for analysing sample provenance and defect inventory

Polymineral sample K-feldspar sample

6- band multispectral RF

10 min measurement time
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