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Luminescence ages of surfaces, either from rocks, building material or archaeological
samples, allow conceptually new dating applications appropriate for archaeological
as well as geological research. The basic prerequisites of a non-destructive determi-
nation of equivalent dose as well as the corresponding dose-rate of surfaces are pre-
sented along with first experimental dating results.

The mineralogical composition and properties of several magmatic rock samples were
determined by using thin-sections, polarizing microscopy and microprobe analysis.

Spectral measurements on crushed rock material verify the selective Infrared-
Stimulation (IRSL) of feldspars, a unique feature when compared to thermal stimula-
tion or stimulation by ionizing radiation. Chemical staining methods allow an easy
and quick determination of the percentage of potassium feldspars and plagioclases
as seen at the surface. Depth profiles below polished surfaces of granites indicate
that solely a well bleached layer below the actual surface contributes to the infrared
stimulated luminescence signal. Phosphorescence properties are investigated and pos-
sible measurement protocols are discussed where any thermal treatment is replaced
by appropriate allowance of phosphorescence effects. Radioluminescence seems no
suitable tool for the determination of equivalent doses at surfaces.

First investigations of dose-rate determinations at exposed or buried rock sur-
faces using a-Al2O3: C pellets are presented. Intrinsic luminescence properties of this
high-sensitive dosimeter material enable corrections due to sensitivity changes and
light exposure and lead to reliable dose-rate evaluation within some days burial of
the pellets at the sample location. For the measurement of arbitrarily shaped surfaces
a new measurement device was constructed. First experiments with polished sur-
faces and archaeological samples are presented.
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Slags are often the only relics of early pyrometallurgical processes. Therefore they
represent a source of information for the respective status of the metallurgy. In ar-
chaeological research information about the age of slag deposits is needed and difficult
to obtain with traditional methods. These problems occurring in direct slag dating
could be solved so far only unsatisfactorily.

Luminescence dating methods have a great potential for age determination of slags,
in particular because the smelting process leads to a well defined resetting of the «lumi-



nescence clock». Metallurgical slag generally consists of many components. Artificial
secondary minerals, for example fayalit and glass phases usually the dominate parts. In
many cases primary minerals, called relics, are also components of slag. Quartz, baryte
and fluorite are typical examples. Such a complex composition leads to large difficulties
in palaeodose determination if the bulk slag is used, because due to its inhomogeneity
often in the mm to cm scale. The complicated microdosimetry is caused by large differ-
ences between individual mineral phases and the possibility of inhomogeneous radio-
nuclide distribution. To overcome these problems in luminescence dating defined phases
of the slag have been separated by special chemical and physical procedures.

Individual Quartz and glass fractions were investigated by thermoluminescence
(TL) and radioluminescence (RL)-spectrometry to obtain information about the spec-
tral distribution of the luminescence light. Palaeodose determination has been car-
ried out by «single aliquot» TL and OSL (Optically Stimulated Luminescence)
procedures using the emissions of measuring in particular wave-bands. Alpha auto-
radiography using CR-39 polycarbonate plates was used to measure the distribution
of radionuclides. First results of a newly developed method for reliable luminescence
dating of archaeomerallurgicalslags will be presented, including case studies of Bronze
Age and medivial slag sites in central Europe and the Mediterranean.
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toradiography
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For those who seek to understand and explain the history of mankind, it is essential
to answer this question: When did it happen? Dating techniques allow us to situate
an event on a time scale.

Lime-plaster appeared in Mesoamerica in the Late Formative and was used for floors,
sculptures, ceramics, and as a support for mural painting. It was made with lime, water
and sand. In central Mexico pulverised tezontle (a scoriaceous volcanic rock) was used as
filling, in the same way as the Mayan area sascab (cryptocrystalline limestone).

The main objective of this research is to adapt the archaeomagnetic dating tech-
nique used in sediments to date lime-plasters. We tried to determine if the ferromag-
netic particles (iron oxides) became oriented to the magnetic north with the process
of hardening. In order to do so, we used the secular variation curves calculated by
Wolfman and Urrutia for Mexico. The results are compared to dates obtained by 14C
in the sites sampled: Teotihuacan, Cacaxtla, Xochicalco and Templo Mayor.

The recording mechanisms that we considered relevant for this investigation are the
thermoremanent magnetism, detritical remnant magnetisation and post-depositional rem-
nant magnetisation, since they might recorded the magnetism of the lime-plasters studied.

Some constructive stages has showed good paleomagnetic signals that had been
related to the kind of materials employed.

The proposed dating technique would be of great ulllity for Mexican archaeol-
ogy, since it would allow dating of different constructive stages or structures by means
of lime-plaster, a common material in Mesoamerican constructions.
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