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A fundamental problem in surface 
exposure dating with in situ produced 
cosmogenic nuclides is the scaling of 
production rates from one site to an-
other with different geomagnetic lati-
tude and altitude. Considerable effort 
is therefore being spent to improve the 
knowledge on production systematics 
of cosmogenic nuclides on earth. The 
recently founded CRONUS (Cosmic-
Ray-Originated NUclide Systemat-
ics) initiative coordinates the activi-
ties internationally. In our project we 
approach this problem by measuring 
the variability of production rates of 
cosmogenic noble gases (3He and 
21Ne) as a function of the geographi-
cal position in artificial targets.

Numerous targets will be exposed 
along altitude and latitude transects 
during 1–2 years and subsequently 
the cosmic-ray produced 3He and 21Ne 
concentrations will be measured. All 
noble gas analyses will be carried 
out by a unique mass spectrometer, 
yielding a sensitivity for helium and 
neon which is about two orders of 
magnitude higher than typical values 

for conventional instruments (Baur 
1999). The main target material se-
lected for the experiment is quartz, 
for several reasons. Quartz is the 
most commonly used mineral for 
exposure dating. It has a relatively 
simple chemical composition, and 
both, cosmogenic helium and neon 
are produced and retained in the tar-
get container. Furthermore, it releases 
its cosmogenic neon below 800 °C, 
hence stainless steel is a perfectly 
suitable container material that allows 
degassing up to almost 1000 °C. The 
vacuum containers built for this pur-
pose are inconel tubes of some 6 cm 
diameter, 60 cm in length and a wall 
thickness of about 2 mm. Each con-
tainer will be filled with 1 kg of quartz 
sand, and degassed in vacuum prior to 
exposure. To control the inside-target 
temperature during degassing, we in-
stalled two thermocouples in a proto-
type container. Although quartz sand 
has a very poor thermal conductivity 
in vacuum, after a heating period of a 
few hours and an external temperature 
of 900 °C, the temperature reached by 

the quartz in the innermost part of the 
container is at least 800 °C, assuring 
complete degassing of helium and 
neon. Each target will be checked 
for its helium- and neon-blank after 
degassing.

After the blank measurements, 
the targets will be exposed simulta-
neously in different regions of the 
world. On each site, we plan to expose 
two artificial targets. For the altitude 
transects we will focus on the range 
between sea level and about 4500 m 
altitude. For the latitude transects we 
will concentrate on latitudes between 
20–50 degrees. After 1–2 years of ex-
posure we should be able to measure 
the relatively low cosmogenic excess 
over blank.
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