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Abstract

Beam line7 ¢ h eesyloray flight path (100 m) andas a result, good timef-flight resolution.
Theinstruments are placed at the end of two bent neutron géided. ar ge cr o 9Smmd e c t
allowsthe investigation of largeample volumesThe diffractometer EPSILOMWDS is dedicated to
theinvestigation of internal stresses and microstrains, the SKAT diffractohoetiee investigation of
crystallographicpreferred orientationftextures) of polymineralic materials with thectis on rocks.
Due to high resolutiorof both instrumentsit is possible to investigate materials containing -low
symmetrcal phases, which is importarfior the above mentioned investigation of rock samples.
Operation of the spectrometerss supported byhe GermanFederal Ministry of Educationand
Research

1. EPSILON-MDS diffractometer for internal stress measurements in geologic samples:
target setting and research program
Current research at EPSILGMDS focuses on:
1  The understanding of the microsttual processes (strain/stress) going on before rock failure
and earthquake formation.
1  The investigation of particular microstructural processes in laboratory experiments at various
pressure and temperature conditions.
1 Microstructural properties of poteatistorage rocks for radioactive and chemical wastes in order
to assess the risk of waste dispasal particular, the effect of temperature and fluids.

1.1. Technical description.

The diffractometer EPSILONWIDS comprises 9radial collimators each of tem bears 9
detectorsat scattering angles@rangingf r o m 8 2CorhbmatiOn&®fhe diffraction spectra gained
at each collimator is done 'on the fly' by means of time focusing technique [2].

The diffractometer is equipped with the uniaxial pressure device EXSTRESS dibu strain
experimets m cylindrical samplesthe external stress is up to 150 MPae pressure device allows
rotation of the sample in order to determine textural featur@srddcopic deformation of the sample
is measured by means ofaser extensometein addition, acaostic emissions can be detected in order
to determine the eret and progression of brittle deformational events during sample deformation. The
whole diffractometer is placed in a cabin to keep the temperature constant feladting
experiments.

2. SKAT diffractometer for the investigation of rock textures: target setting and research
program
TOF neutron diffraction texture analyis at the SKAT in combination wib laboratory
experimentss requiredto solve fundamental and applied problems in geologlygeophysics
1 Origin, evolution, composition, structure and propertiesnadterialsin the lithosphere at
different thermodynamic parameters.



i Relationship between crystallographic asdapetextures and physical properties of rocks
(elastic, piezoeleckti magnetic, thermahnisotropies)at various pressure and temperature
conditions

1 Metamorphiandgeodynamic processes in the lithosphere.

i  Evaluation of the texturéorming processes

2.1. Technical description

The SKAT diffractometecomprises three nfiirdetectos y st ems at scatterir
and 1 3 5hk ddiedt@ pystems are designed for alternative use, by this, the accessible dange of
spacings and the resolution can be adapted to sample requirements. Installation of the ofe¢actors
arrangement at one and the same scattering angle has the advantagantigt dependent intensity
corrections can be avoided; high resolution is achieved by collimation of the diffracted beam. The
detector arrangeme nt pstenwsfare suchethat6assigleasantple tevoketioni® A
sufficient to measure complete pole figures.
if complete pole figures are required f ofersthe
the optimum geometrical conditions for the installation of axial symmetric sample environments, like
pressure devices or furnaces.

~ 105,000

~ 102,000

Fig. 6. General layout at beam line 7A.
1 - Moderator,
2 - Background chopper,
3 - e~choppers,
4 - Bent neutron guides (evacuated),
5 - Texture diffractometer SKAT,
6 - Strain/stress diffractometer EPSILEMDS,
7 - PC based experiment control and data acquisition system.

3. Proposed modernization

3.1. EPSILONMDS sample environmenmprovement

The strain/stress diffractometer Epsilon is used for the detection of residual and applied strain in
userregime. It is planed to modernize the detector system, the sample environment by a pore pressu
stress coupling device for geological pipation, and the acoustic emission detection system.
Furthermore, modern data analysis methods for determination of spherical strain data are planed

apply.



3.2. SKAT diffractometer modernization ) )
After installation of the additional detector systehs a6 5 A and 135A, t he i

operated in the user regime. Further developments are due to improvement of the data evaluatic
methods for the texture analysis of complicated polymineralic rock samples.

4. Required resources, cost and schegltimes
The cost (in USD) and desired schedule times of manufacturing (purchase) of some of EPSILON

and SKAT componentare presented in Table 3 (Section 6).
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