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Data Analysis WorkBench (DAWN)
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e -+ DAWN workbench

\ HOME ABOUT QUICK START HELP CONTACT US p rOVi d eS COI Ie Cti O n Of
D AW-N . e
tools for scientific

data analysis.

e Software is
iImplemented in Java
using Eclipse RCP
platform, allowing
close integration with
Generic Data
Acquisition (GDA)
framework.
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Small Angle Scattering (SAXS)
Data Reduction

Input data provided in NeXus files
* Detector images (samples, buffers, calibrants)

* Beam monitoring data
e X-ray energy and detector pixel size

Processing requirements

* Calibrate detector in terms of scattering vector values

* Remove background and normalize to the same scale

e * |gnore masked detector areas

* Calculate 1D profiles 1(q)
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SAXS Data Reduction Workflow

Read detector information from input NeXus files

Load calibrant image Bosone Boove OGN " C

Select sector integration area EX _

Create detector mask e 0 e nowm

Select peaks on integrated profile o e

Specify x-ray energy m . ™

Run calibration procedure m m

Select data reduction stages | e eecr

Specify parameters for selected stages e o -

Select input data files and run data reduction m 1
_— -
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SAXS Detector Calibration

* In SAXS case we can approximate relation between
scattering vector g and pixel position x with linear
function.

_4nsin(6)~ 27t
TR T

* Best linear fit g = Ax + B Is obtained by matching
calibrant peaks with tabulated positions and adjusting
======peam center.
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SAXS Detector Calibration
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Plot of Radial Profile Profile 1 against Radius (pixel)
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* Beam center position can be adjusted using ellipse fitting
= tool or symmetry related integrated sector profiles.

—=2_Calibration.data can be used for different sector sizes,

%\it needs to0 be updated If sector integration origin
changes.
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[ saxs Q-axis Calibration i3

SAXS Detector Calibration

Peak Position (mm froi Two Theta (deg) d Spacing {nm} Index (hkl)

168.41 026 21.80 (00 3)

28026 0.44 13.10 (005)

33724 053 10.90 (00 6)

39235 061 933 (007)

45050 0.70 816 (00 8)

Snd AR n7a 726 (000} ¥4
(] D]
Calibration Function

Gradient 0.00099720 Intercept -0 00007 Camera Length (6.309 = 0.0037)

Energy (keV) [12.4

Calibration Controls

Standard |Co|\agen Dry

-

|| @A

O nm Override

[] Refine Beam Position Calibrate

3

v e uy m o4p = a, ) ¥ = B8 |4 Peak Fitting ¥ K> bEe wov B % Y SO0
Name Position FWHM Area Type Algorithn|
Peak 1 168 40954E0 3 5745684E0 27.129645E3 Gaussian GeneticAl
Peak 2 337 23B73E0 6.4193423E0 13.921388E3 Gaussian GeneticAl

504 4809E0 6.9750919E0 6.2713623E3 Gaussian GeneticAl
392 348B82E0 5.6759846E0 4.9595539E3 Gaussian Gene
280 25997E0 4 4890625E0 4.7022335E3 Gaussian GeneticAl
616.78411E0 B.6589217E0 3.7194481E3 Gaussian GeneticAl
450 49539E0 9.7777102E0 1.6725647E3 Gaussian GeneticAl
Peak 10 673.67434E0 10.476712E0 1.2356521E3 Gaussian GeneticAl
] [
[ NCD Detector Parameters £3 if| Data| |4 Value =g

T T T T T T T T T T T T T T
10 20 30 40 S50 60 70 80 90 100 110 120 130 14156
Pixel position / mm

[ WAXS

[7] 5AXS [Pilatus2m
—Fitting line A Calibration Points -

pixel (mm) |0.172

* Calibration procedure automatically indexes fitted peaks

and estimates detector distance.
===2_Intercept value of linear fit function and detector distance

estimate eﬁ‘O{ provide measure for accuracy of

calibration ProGess.
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SAXS Data Reduction

[ NCD Data Reduction Parameters &3 =0

Experimental data files are

[] 1. Detector response  [/] 2. Sector integration

p rocessed in Order [4] 3. Mormalisation [¥] 4. Background subtraction

] 5. Invariant [4] 6. Average

Data from each file is split in esuts drectory
C h u n kS Directory: |_J'homefuserf‘tmp | D

« Sector Integration Parameters

Chunks are run through the [7] Radial Profile  [7] Azimuthal Profile

[] Fast Integration [7] Apply detector mask

pipeline in parallel « Reference data

Resu |tS are ertten |nt0 the Normalisation Data | | |E|z] Channe-.l |E|g Abs. Scale |;|
. Background Subtraction File |_!d|5f|22fdata!2012f5m.s_| D Bg. Scale |_|
output NeXus file

» Background frame selection

« Data frame selection

First | | Last |

[] Advanced

™,  Grid data averaging
. [“] Average dimensions 1.2 |
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Sector Integration Profiling

data
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120 Pilatus 2M frames
1679x1475 (1.11Gb)

Sector radius 1696 px
Sector angle 206.5°

Single sector integration
stage

Interpolation algorithm
No detector mask
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Sector Integration Profiling
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Threads

~__* Workstation 1: 8x Intel Xeon L5520 @ 2.27GHz
" Wkstation\z: 12x Intel Xeon X5660 @ 2.8GHz
\ \
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SAXS Data Reduction
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N

*.. 20x theoretical speed-up limit
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Sector Integration Algorithms

1E+5

1E+4

1E+3

= 1(g)

1E+1

1E+0

* Good\agreemen

— Interpolation
— Weighting
— Relative difference

%”N"\T'Mrm

0.2 0.4 gl%m-l 0.8 1 1.2

between two algorithms

* 2X spe\‘ed gain ir])\ eighting algorithm
/
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Detector Masking

Plot of data[l=1] against q.slice

S
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q.slice

—data[1=1] —data[1=1]
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N\
. D@qc{uction performance (12x core workstation, ~8% masked area)
* 16.6s w/o mask, 19.88 with mask (Interpolation)

e 9.1s w/0 mask, 10.8%1

ith mask (Weighting) diamond



Future developments

Improving GUI layout and usability
Parallelization of basic dataset manipulation methods
Cluster interface

Integration with downstream processing software (e.g.

EDNA ATSAS pipeline, Scatter, FISH...)
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Feedback

* We welcome your input!

Pydev - Scisoft

File Edit MNavigate Search Project Pydev Run  ‘Window [als

@ :ﬁ. G (% "- - Welcome

. |
Ejflrg Pydey | Jifi] Mitv1 Strateqy €0 DIvA D DExplore || (3) Help Conkents
& o @ L 8. 52 57 Search 5= Qutline | @ Feedback &3
) Crynarnic Help

= MKTutorial ‘our email address for Feedback.
Key Assist,,, Chrl+Shift+L
Ti icks...

ips and Tricks P— :

GDA Manual

Cheat Sheets..,

Check for Updates
Install Mew Software. ..

about Scisaft

Calibration Data reduction

http://www.dawnsci.org/
http://nexusformat.org/
scientificsoftware@diamond.ac.uk
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