INSTRUMENTS FOR INNOVATORS

High throughput In-Situ double dating &
trace element characterisation instrument

Overview

Tectonics Research

In response to requirements of university and industry partners,
ASI developed with Curtin University a unique instrument
with the capability to conduct U-Th-Pb-He triple-dating and
trace element characterization of mineral chronometers.
This instrument answers the needs of applications in basic
geoscience research such as tectonics and landscape evolution
studies, as well as for industry applications in petroleum basin
analysis and mineral exploration.
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Diamond Exploration

Laser exploration ablation helium thermochronology
samples a precisely defined, defect-free volume of the
crystal, with a known surface area, thereby overcoming
two uncertainties in the traditional method of bulk crystal
measurement. Double dates are obtained quickly and at
low cost in a compact instrument based on RESOlution and
Alphachron™ technologies with well-established heritage.
Evans, N.J., Mcinnes, B.I.A., McDonald, B., Danisik, M., Becker, T.,
Vermeesch, P., Shelley, M., Marillo-Sialer, E. and Patterson, D.B.
2015. An in situ technique for (U-Th-Sm)/He and U-Pb double
dating. Journal of Analytical Atomic Spectroscopy, 30, 1636-1645.

Applications

RESOchron Technology

The primary applications market for the time-temperature

Traditional Approach

output data provided by this technology includes the

analysed economically.

The traditional analytical approach for U-Th-Pb-He double
and triple-dating currently involves multiple manual handling
stages for single crystals (e.g., zircon, apatite, rutile, monazite),
including spot analysis for U-Th-Pb isotopes via SHRIMP
or LA-ICP-MS, AlphachronTM analysis for determination of
whole grain He content and finally, dissolution of grains for
measurment of whole grain U and Th concentration.

•

Diamond Exploration - tectonic and landscape

RESOchron Approach

evolution histories

RESOchron is an integrated, in-situ, computer controlled
microanalytical instrument that is acapable of rapid,
outomated U-Th-Pb-He analysis of multiple grains allowing
faster, less expensive and routine application of double dating
in industry and academic research.

petroleum and mineral exploration sectors. Additional
applications exist in academic research (e.g., tectonics
and landscape evolution research) and the government
geoscience agencies (e.g. regional basin analysis, geochemical
surveys), where large quantities of samples need to be

•

Oil & Gas Exploration

•

Sedimentary Basins Exploration - thermal evolution of
hydrocarbon source rocks

•

Orogenic uplift/denudation rates in metallogenic regions
(landscape evolution)

•

Palaeoclimate conditions at the time of channel iron
deposit genesis

•

Relative fault displacement (find offset ore deposits)

•

Parameters required for inverse modelling of the thermal
history of hydrothermal ore deposits

•

Prospectivity of a potential geothermal reservoir

•

Thermal fluid flow hsitory of prospective nuclear
repository

Zircons (or other mineral) crystals are mounted in an
evacuated sample cell and subject to automated laser
ablation. The released helium is delivered to the Alphachron
to determine the helium age. Then the mounted samples are
transferred to a Laurin Technic 2- volume sample cell and the
Pb, U and Th are measured by an ICP-MS to generate a Pb- U
age.
Trace element data can also be collected at this stage in
order to determine the crystallization environment. Ablated
pit volumes are measured by optical interferometric, X-ray
microtomography or scanning electron microscopy.

Advantage over Traditional
(U-Th-Sm)/He methods

Facility Requirements

•

Rapid dating of large numbers of mineral grains

power point for the Resolution subsystem, and 240V 10A

•

Negates the need for alpha correction (enables analysis
of small grains)

(110V, 15A) power outlets for the Alphachron subsystem,

•

Negates the need for dangerous and time-consuming
mineral dissolution (HF)

laboratory area with side access for replacement of excimer

•

Helium profiling

high pulse rate HR option, and may be required for the ICP.

•

Ability to avoid mineral/gas inclusions during analysis

•

Increased precision and accuracy relative to
traditional methods

Laser Ablation Sample Cells

•

Provision of geochronology and thermochronology ages
PLUS trace element analysis on single crystals

The Laurin Technic laser ablation cell was developed by Mike

A RESOchron is the integration of:
•

An Alphachron™ automated helium thermochronology
system

•

A RESOlution excimer 193nm laser ablation system
including a Laurin Technic sample and UHV cells

•

An ICP-MS system

•

ICP-MS Compatibility

ICP-MS Compatibility
ASI’s RESOlution excimer laser ablation systems are
compatible with ICP-MS systems from all major
OEM suppliers.

The RESOchron requires a single phase 240V/15A (110V/25A)

and the ICP Mass spectrometer. The RESOchron requires a
gas supplies. Cooling water is required for the high energy,

Shelley, formerly of the ANU. Its design incorporates many
sophisticated features that combine to deliver excellent
results.
The S155 Sample cell design ensures that your sample reaches
the ICP as quickly and efficiently as possible. Published results
demonstrate that this cell delivers:
•

Ultra-fast washout times

•

Outstanding signal sensitivity

•

Highly uniform signal across the entire cell

•

Minimal fractionation

A UHV cell, that is compatible with the S155 sample cell, is
required and available for sample delivery to the AlphahcronTM
quickly and efficiently.

Specifications
Number of samples:
Typically 100 samples/puck

GeoStar μGIS™ Software
The GeoStar capture and control software was developed

Laser wavelength:
193nm Excimer Laser

by Ashley Norris, GeoStar μGIS™ Software’s intuitive user

Helium measurement reproducibility < 0.35% 1 σ
Background 4He level < 0.02 ncc
Laser Power, Pulse Rep Rate and Pulse length options:
200mJ/100Hz/20ns, 200mJ/20Hz/20ns or 8mJ/300Hz/8ns

instrument control. Among its most powerful capabilities is its

CSIRO - Exposed faulting and folding

interface is easy to use and affords completely automated
ability to import images dynamically from other lab tools and
instruments. Point locations can also be accurately imported
from external sources.
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