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Planetary Sample Analysis Laboratory (SAL) at DLR

Asteroids

SAL setup timeline
DLR has started establishing a Sample Analysis Laboratory. Following the approach of
a distributed European sample analysis and curation facility as discussed in the
preliminary recommendations of Euro-Cares (http://www.euro-cares.eu/) the facility at
DLR could be expanded to a curation facility. The timeline for this extension will be
based on the planning of sample return missions. The details will depend on the nature
of the returned samples. Through the BIOMEX project a collaboration has been
established with the Robert-Koch Institute (RKI) (http://www.rki.de) for question of
samples that might pose a bio-hazard. RKI is operating BSL 4 facilities.

Sample Analysis Laboratory
SAL will focus on spectroscopy on the microscopic scale and geochemical and geo-
microbiological analysis methods to study elemental composition and iso-topic ratios in
addition to mineralogy to derive information on the formation and evolution of planetary
surfaces, search for traces of organic materials or even traces of extinct or extant life and
inclusions of water.
The DLR SAL will be operated as a community facility (much like PSL), supporting the larger
German and European sample analysis community

Introduction
Building on the available infrastructure and the long heritage in spectral studies of planetary (analog) materials DLR is creating a Sample Analysis Laboratory (SAL). The setup has started with the installation of a vis-IR-
microscope at the Planetary Spectroscopy Laboratory in 2018.
Global reconnaissance of planetary surface can only be obtained by remote sensing methods. Optical spectroscopy from UV to far-infrared is playing a key role to determine surface mineralogy, texture, weathering
processes, volatile abundances etc. It is a very versatile technique, which will continue to be of importance for many years to come. Providing ground truth by in-situ measurements and ultimately sample return can signif-
cantly enhanced the scientific return of the global remote sensing data. This motivates the planned extension of the PSL with a SAL by support of the Astrobiology Laboratories.
SAL will add over the next 4 years capabilities for detailed mineralogical and geochemical characterization of material return by sample return missions in a clean room facility. The step-wise extension follows the successful
development approach used for the Planetary Spectroscopy Laboratory (PSL) and Astrobiology Laboratories. The goal is to test and validate each extension step before planning the follow-up step. The first step is focused
on analyzing samples from asteroids missions like Hayabusa 2 mission, Osiris-REX and lunar sample return missions. SAL can later be extended to a full Sample Curation facility in collaboration with partners in Berlin.
The overarching question driving the future activities of SAL and PSL is the formation and evolution of planetary surfaces and the potential for current or past habitability. Remote sensing spectral data for Mars, the Moon,
Mercury and even Venus has provided us with insights into the evolution processes of terrestrial planets, but also raised a number of open questions. Combining the PSL and PSA to a laboratory for experimental and
analytical planetology we will focus initially on the evolution of planetary bodies in the inner solar system.

To characterize and analysis the returned samples the existing analytical 
capabilities will be extended and complemented the lab facilities with the following 
capabilities:

1. Electron Microprobe Analyser (EMPA) for elemental analysis
2. Laser ablated inductive coupled Plasma Mass Spectrometer (LA-ICP-MS) 

for isotopic analysis 
3. Dual Source TXRF & Grazing Incidence ED-XRF 
4. Upgrade of the existing Fourier-Transform  spectrometers with an IR 

microscope 
5. Optical microscopes (incident light polarisation microscope)

The SAL will be housed in an ISO 5 clean room, with one or two supporting clean rooms for
sample handling, preparation and storage. The cleanrooms are equipped with glove boxes to
handle and prepare samples. All samples will be stored under dry nitrogen. DLR in Berlin is
already operating several similar clean rooms for (optical) instrument development

Transport and storage
of samples in N2 filled
containers

GNR Analytical Instruments Group is a worldwide 
market leader in supplying advanced X-Ray (XRD, XRF) 
and Optical Emission Spectrometer (OES) systems for 
complete solutions in structural and elemental analysis. 

These analytical methods provide elemental composition 
of solids and liquids as well as structural parameters of 
powders, thin films and bulk materials.

GNR new generation of instruments has been designed 
with many improved features and functionalities. GNR 
has completely reviewed several parts of its diffractometer 
system with the aim to provide the most advanced and 
efficient tool for customer analytical tasks.

The modularity and flexibility of GNR Explorer allows 
starting with an entry level set up system that can be 
upgraded in any time to meet additional requirements.

With no limits to its applications, GNR Explorer modular 
system offers high performances in all analytical areas, 
ranging from phase quantification of mixtures to the 
determination of microstructural properties as residual 
stress and preferred orientation of crystallites on bulk 
materials as well as on thin films.

eXPlorer
Multi-PurPose and HigH resolution X-ray diffractoMeter

Thanks to the modularity and the Plug&Scan concept all the components can be quickly exchanged with extremely 
precise reproducible positioning. The optics permit switching from parafocusing Bragg-Brentano to parallel beam geometry 
without any extra alignment. All optics have been designed to return to perfect alignment every time.

From the X-ray tube, through the optics, to the sample stages and to the detectors, any user is capable of changing from 
one beam geometry to another very easily.

GNR Explorer offers solutions for a wide range of analytical requirements, from routine crystalline phase identification and 
quantification, to crystallite size/lattice strain and crystallinity calculations, retained austenite quantification and polymorph 
screening (XRPD).

From crystal structures to residual-stress analysis, thin films (XRR, GID), non-ambient analyses, phase transition monitoring, 
textures and preferred orientation.

The coupling between a parabolic mirror monochromator and a channel-cut crystal mounted on the incident beam allows to 
realise a monochromatic parallel beam with high intensity and low divergence, suitable for high resolution measurements.

Each instrument always complies with the world’s highest statutory requirements regarding X-ray, machine and electrical 
safety. Two independent, fail-safe safety circuits with separate shutter and “X-ray On” monitoring guarantee that the most 
recent radiation and personnel safety regulations are observed.
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Configuration plan as of March 2019 
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