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Quantitative Texture Analysis (QTA) [1] has been developed for several decades at many neutron centres worldwide. The new detector that became available at the D19
diffractometer at ILL last year encompasses 30° along the tilt angle and 120° in 2θ, hereby reducing the (χ ,φ) usual texture scans nearly by a factor of 5 compared to
standard CPS, thanks to an increase in solid angle. This consequently reduces the texture measurements to typically less than 1h. This opens up the possibilities of
measuring textures quantitatively in characteristic times comparable to annealing kinetics of ceramics, i.e. to “dynamic” developments of textures like recrystallisation or
annealing times.
Ø Development

of quantitative texture analysis on D19.

Ø Development

of magnetic quantitative texture analysis on D19.

We choose a reference rostrum sample, previously studied on D20,come from a Belemnite
sp.calcitic from the Cetaceous to realize at the same time the instrumental calibration and the
development of the analysis QTA [ 1 ] by combined analysis [ 2 ].

Using a magnetic neutron diffraction signal to
measure the magnetic pole figures [ 3 ] is not new.
However, no magnetic ODF was calculated up to day.

A typical experiment of texture analysis consisted in 1368 diagrams measured in as many sample
orientations using a 5°x5° grid in χ and φ. The refinement of the whole dataset using the Rietveld
approach in the MAUD software and the E-WIMV algorithm to refine the ODF. The D19 instrument is
equipped with a 120° curved position sensitive (CPS) detector that encompasses 30° along the tilt
angle, which represents a solid angle nearly 0.8 sr. Only 4 sample positions in χ are necessary to
cover the 90° in χ (Figure1) contrary to the 19 positions for one -dimensional curved detectors.

We started to develop this methodology, by using the
new possibilities offered by D19. The methodology
implies to be able to separate the magnetic signal to
the nuclear signal. `for this, we have built a new
sample holder (Figure5), which allows to applies a
fixed magnetic field with respect to the sample when
this later turns in to the 4-circle cradle (Figure4) .
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Figure 1: 4 positions necessary for the detector in אplate.
Using the D19 detector allows the acquisition of the Debye-Scherrer rings, very inhomogènes in
intensity, sign of a strong texture of Belemnite rostrum of (Face(Figure) 2).

a)

Figure 4: 4-circle cradle
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Figure 5: Magnetic sample holder to apply a fixed
magnetic field during χ and ϕ rotations.

We recently carried out a quick measurements on D19 using a test time in order to extract the
magnetic orientation distribution function (MODF). Figure 6 shows the Debye-Scherrer diagrams
measured on an alloy nickel iron for an orientation, without a field (left) and with a field of 0.5T (right).
To observe better magnetic contribution, a diagram difference (with and without field) is represented
in Figure 7.
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Figure 2: Diagram of Debye-Scherrer for a (0°=א, φ=0°) orientation
to the Belemnite rostrum from the Cretaceous.

Figure6: Debye-Scherrer diagrams measured for χplate=170 ° and φ = 220 ° without (left)
and with a field of 0.5T (right).

The advantage of such diagrams is to obtain simultaneously a measure of 30 ° χ, hence decreasing
the acquisition time necessary to realize pole figures. The data reduction is made in several
sequences: (i) Straight lines of Debye-Scherrer rings, (ii) cells efficiency correction (flatfield), (iii)
absorption and irradiation correction at the surface detector. Once all these corrections are made, we
can generate the 19 diagrams (equivalent to the 19 χ positions on D20).

Figure 7: Difference between two diagrams with and without field 0.5T
for χ=170 ° and φ = 220 °.

Figure 3 : {006} and {300} pole figures to the Belemnite rostrum recalculated from the ODF (EWIMV method) refined on a) D20 and b) D19 data..

Figure 2 compares the pole figures for the main axes of the belemnite rostrum as measured using
the previously validated D20 ([3], Figure 2a) and the D19 (Figure 2b) beamlines. On this figure the
rostrum axis is the normal to the pole figures. Using both datasets the same texture is obtained, with
calcite c-axes ({006} pole figure) strongly aligned around the rostrum axis, and at random around it
forming the predicted planar texture. Correspondingly, the calcite a-axes are distributed throughout
the {300} pole figure with a gradual and slight reinforcement towards the centre due to the
progressive lack of c-axes in this region.
Developments on D19 give the possibility to make dynamic texture measurement, according to
crystalline symmetries, with ODF resolutions greater to those obtained with other diffractometers
such as HIPPO in Los Alamos. Indeed, the χ resolution is only limited by the size of the detector
lines.
Now we are particularly interested by the magnetic diffraction aspect, to the aim of developing the
magnetic quantitative texture analysis ( MQTA).

The observed magnetic signal is not really weak. However, the difference may be significant, larger
than the counting statistics. We used sample having a weak coercive field to be able to magnetize our
samples. The magnetic signal seems enough to be able to realize the pole figures, actually in
progress…

Conclusions.
This study aimed at checking the quality of the approach developed for quantitative texture analysis
using two dimensional position sensitive detector. Pole figures are obtained with the shortest
acquisition times worldwide for this grid resolution using neutrons.
Simultaneously we wish to transpose this technique into the development of the magnetic quantitative
texture analysis, the results obtained recently are encouraging.
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