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The POWTEX instrument

neutron
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Concept Pioneering developments in
« TOF at a continuous source 1. double elliptic guide

* large detector coverage, high intensity 2. chopper system

» short measurements, small samples 3. detector development

« wavelength & angular dispersive 4. multi-dimensional

« Gaussian peak-shapes data analysis
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The POWTEX detector system

=z2> W Tailored to POWTEX
B & prototyping started 2009
i« 3He-free / less expensive
large coverage (9 sr)
o e reduced blind areas
e 20=10-170° =.. j.—— . s - Debye-Scherrer geometry
» Ap=270° 1 Fon Al ] . « pixel width =6 mm (90° 20)

* 9 sr coverage | ‘ + det. time res. <<10 ps
« AA\=1.4A

 Q-range: 0.5-12.5 A

« >50% efficiency at 1.0 A
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POWTEX detector — Test @ POWGEN
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Detector at POWGEN

Finally there... after one year of hard work,
careful preparation and much bureaucracy
done by many helping hands

(November 2017)
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Vorhaben: Detektortest am Instrument POWGEN (SNS)

© by Jacobs, et al.

¥ WarNinG | ,' ’, Damage:
LRI e [/

- Deformation

- broken anodes wires

- potentially short circuit?
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Data treatment — today, still work in progress

v Time slice detector raw data and merge them with meta data (sample
information, absolute time-stamp, etc.) of simultaneously measured data
from POWGEN — Nexus data file

v' Correct main effects of detector damage and alignment errors (MATLAB) ___ q

v Load Nexus files in Mantid using Instrument Definition File for test case

v" Detector calibration in Mantid (CalibrateRectangularDetectors)

v Mantid routines for 2D data treatment
v Bin2DPowederDiffraction: log-d-binning, edge-d-binning in (d, d,) by M. Ganeva
v' Background and Vanadium correction (similar to 1D; different parametrization)

v SaveP2D + helper routines: cut data in (26, A) or (d, d,) and save ASCII data
(20, A, d, d,, intensity)

v Finally, PowderReduceP2D — full treatment (to be submitted to Mantid soon)

v' Rietveld analysis (modified version of GSAS Il) or other .‘ £
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Correct main effects of detector damage and alignment errors

Diamond reflections
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d (A) d (A)
Expected to see straight reflections After correction:
according to orthogonal cuts: » Reflection positions matches

d, = \/7\2 _ 222 - Iniiéos6) » Reflections are straight (as expected)

Please note the shape/width dependence with d; — 2D description

Seminarvortrag | Aachen, 10. April 2018
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Multidimensional diffraction data — mathematical treatment

A
d=-——
2-sinB \%orizontal cut

* Red curve derived by

18- solving the differential
' equation:
1
1.6 a _
< do  2-d-cos6
<

1.4+
« dand d. form a new
orthogonal coordinate
system

1.2

vertical cut

' i = 2 _ 232 . |nFe
50 100 150 d, = \/7\ 2 - InfcosB)
20 (°)

P. Jacobs, A. Houben, W. Schweika, A. L. Tchougréeff and R. Dronskowski, J. Appl. Crystallogr. 48 (2015), 1627—-1636.
P. Jacobs, A. Houben, W. Schweika, A. L. Tchougréeff and R. Dronskowski, J. Appl. Crystallogr. 50 (2017), 866—875.
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Instrument Definition File (IDF) with Vanadi

um data

Instrument)

Kl MantidPlot - untitled - [InstrumentWindow:../39394 Vanadium_0.7_event -
File Edit View Windows Interfaces Help
S |03 $ & SN > Al 2 £
B x x
Results Log

Bin2DPowderDiffraction started

Bin2DPowderDiffraction successful, Duration 27.25 seconds
Bin2DPowderDiffraction started

Bin2DPowderDiffraction successful, Duration 82 minutes 18.04 seconds

<left-back-top-point />
<left-front-top-point />

<left-back-bottom-point />

<left-front-bottom-point /> -

<right-back-top-point />
<right-front-top-point />

<right-back-bottom-point />

<right-front-bottom-point />

Render Pick Draw Workspaces [}
Load v Delete Sort v Save Vv
Full 30 v
Axis View: Y- A Workspaces
Display Settings = > [ ../39394_Vanadium_0.7_event_b2d
Save image > [l ../39394_Vanadium_0.7_event_b2d_edge
> EB Detec
5096 > @ POWTEX_cal
5.000 Algorithms (%]
4.500
4.000
3.500 Execute v
3.000
2.500 Algorithms
2.000
1.500 > - Arithmetic
1.000 CorrectionFunctions
ZOO Linear o > Crystal
DataHandling
0 ns=
Diagnostics
Autoscaling Niffraction
Script Interpreter Q
“> LICTUUUC CIUIT GITU- UVET VIEW UT I yUiun 3 Teatures
squickref -> Quick reference.
help -> Python's own help system.
object? -> Details about 'object', use 'object??' for extra details. l
In [1]:
1 1 »e i ¥i )
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Calibration in Mantid without correction of damage/alignment
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Calibration in Mantid after correction of damage/alignment

Slice Viewer (39395_2_Diamant _0.7_calibrated)

File View ColorMap Line Peak Help
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Vanadium response

TO-Chopper
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Coherent scattering / diffraction pattern was stripped off
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2D resolution adapted binning (edge binning) of diamond

|-

Slice Viewer (../39395_2 Diamant_0.7_event b2d_edge) A E X
File View ColorMap Line Peak Help
d-Spaci X
e ‘iJ Dim: d-Spacing  d-SpacingPerpendicular
d-SpacingPerpendicular ‘ X — Start: 0.127552 1.2300
x=  0.6648 i B
=il = y= 1.919 End: 1.48795 1.2300
ollL.2 k Intensity= 0 | Thickness:
s ‘ s V| Width in Plane: | 0.05 (in d-Spacing-d-SpacingPerpendicular plane)
A | logarithmic v @ #ofbins: | 100 C | © bin width: | 0.013604 [1] Adaptive
.l Diamond Binning n= 200 " ony | O overwrteines
1 10 h 10 Points / FWHM ! Preview Plot
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Mantid GUI — PowderReduce2D

¥ PowderReduceP2D input dialog@watson X

¥ PowderReduceP2D input dialog@watson X

¥ PowderReduceP2D input dialog@watson X

The algorithm used to process the results of powder diffraction experiments and
create a ".p2d' file for multidimensional Rietveld refinement.

The algorithm used to process the results of powder diffraction experiments and
create a ".p2d' file for multidimensional Rietveld refinement.

The algorithm used to process the results of powder diffraction experiments and
create a ".p2d' file for multidimensional Rietveld refinement.

EXp | nNormar o= |
Input and Output Files FilterBadPulses
EMode l Elastic hd ]
SampleData | ‘ } Browse | * LowerCutoff ‘
[C] DolntensityCorrection = ‘ o ‘
y ) [ RemovePromptPulse | L
VanaData | ‘ 0.1,0 ‘
[C] DoBackgroundCorrection - -
T PowderDiffraction
EmptyData Process Sample Run
| SampleData (see workflow diagram) ‘
CalFile | ‘
[C] DoEdgebinning rmalizeByBinArea
BinEdgesFil
inEdgesFile | e E — eake
OutputFile OutputP2dFile s Process Container Run
| Divide Sar_nple Run (see workflow diagram) ‘
by Vanadium Run ‘
Data Ranges T using Divide v1.
TwoThetaMin 50 ‘
Create p2d Flle
TwoThetaMax ‘ 132 Substract Container Run ratic ‘
from Sample Run
y N : hBackground
WavelengthCenter | 0.7 T = using Minus v1. 9
LambdaMin \ 0.2 (see workflow diagram) ‘
LambdaMax 2 (ResetN egatives vlj Yes FFTSmooth
DMin EE jeTmort ‘
DMax 6 ‘
. ‘ v IgnoreXBins
in ).2
’ lISpectra
DpMax 2
[:] ForcelnstrumentMasking ‘
FindDetectorsPar StartWorkspacelndex | 0 ‘ RessEnsias
[] ReturnLinearRanges o og
EndWorkspacelndex 5] AddMinimum
ParFile | not_used.par | { Browse ‘ Resetval ‘ 0 ‘
ComponentList setvalue
(o] arTable | Detec |
B Keep Open [_] . Run | l Close E| Keep Open ] | Run | l Close B Keep Open ] . Run { Close J
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Diamond powder data exported from Mantid

2D drawing 1D integration along
(log scale intensity) lattice space distance d

PTX_Diamond_12edge_ b2D_edge_minus_divide_smooth_autocut
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« User data — p2d-file with format: 26, A, d, d,, counts
» read by modified GSAS Il version
* Refinement needs instrument parametrization (*.instprm, etc.)
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Thanks to everybody involved (including those without picture!)

.
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Thank you for your attention!
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