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ESS software stack for SANS

Ecosystem around Scipp / Interfaces to the outside world
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ESSsans @§§

The ESS Python package for SANS data reduction
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Installation

Get in touch

SANS data reduction for the European Spallation Source

Quick links

LoKI ISIS instruments Common tools

Installation . .
Main contributors:

- Neil Vaytet
pip install esssans - Simon HeybrOCk
B Show Souree - Wojciech Potrzebowski

To install esssans and all of its dependencies, use

pip | conda




Flexibility

Accessibility

L evels of interaction

Spectrum of accessibility vs flexibility

* Existing workflows
* Set parameters
* Pre-configured plots

Graphical interface
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LokiAtLarmorWorkflow
[ ER Rl  LokiAttarmorTutorialWorkflow:
[ Sans2dworkfiow
~Typieal € gansadTutoriaWorkflow
LU CorrectForGravity
BackgroundSublractediofQ
BackgroundSublractedlofQxy INeXusDetectorName | larmor_detector
IofQ[SampleRun]
IofQ[BackgroundRun]
lofQxy{BackgroundRun] [NexusMonitorName[Transmission] | monitor_2
MaskedData[BackgroundRun]
MaskedData[SampleRun] TransformationPath | ransform
WavelengthMonitor{SampieRun, Incident]
Monitor{SampleRun, Transmission] new_July2022.xml
‘WavelengthMonitor{BackgroundRun, Incident]
‘WavelengthMonitor{BackgroundRun, Transmission] PixelShapePath | pixel_shape
O Returnévents
<enum v
» Extended Outputs 216
) 2215.xs
Filename(
Filename[
e 221500
Select range:
wavelength
Clear Output
[ cearoupn | ngstrom

Run multiple workflows
More advanced plots,
result comparisons, ...

Pre-written Jupyter Notebooks
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1515 workflowl0utr tenane] = *reduced. '
Section Navigation workf Low[NeXusMonitorName [Incident]] = ‘monitor2*
varktLodekushonttomane Transmiss onl ' "manitord"
workflow[isis.SampleOffset] = sc.vector([0.0, 0.0, 0.053), unit="m")
Loki v workflow[isis.Monitor0ffset [Transmission]] = sc.vector([0.0, .8, -6.719], unit='m')
15 nstraments -

workf low[WavelengthBins] = sc.linspace(
“wavelength', start=2.0, stop=16.9, num=141, unit='angstron’

Sans2d Data Reduction
Zoom data reduction
workflow[ss. sans2d. LowCountThreshold] = sc.scalar(100, unit="counts’)
Common tools v

mask_interval = sc.array(dins=['vavelength'], values=[2.21, 2.59], unit="angstron')
workf Low[Wavelengthiask] = sc.DataArray(

sc.array elength'], values=(Truel),

coords={'wavelength': mask_interval},

n this page

| crest and contur the voriow

workflow[QBins] = sc. inspace(din='", start=0.01, stop=0.6, num=141, unit="1/angstron')
workf Low[NonBackgroundWavelengthRange] = sc.arra
dins=['vavelength'], values=[0.7, 17.1], unit="angstron'

Configuring data to load
Use the workflow
Compute fina result workflow[CorrectForGravity] = True
Save reduced data o file worl -
workflow[ReturnEvents) = True

~_bound
Compute intermediate resuits

Wavelength bands

Configuring data to load

We have not configured which files we want to load. In this tutorial, we use helpers to fetch the tutorial data which return
the filenames of the cached files. In a real use case, you would set these parameters manualy:

[CH tenane] L
workf Low[Filenane [SaspleRun]] = isis.data. sans2d_tutorial_sample_run()
workflow[Filenane (BackgroundRun] 1 = isis. data. sans2d_tutor ial_background_run()
workf Low[Filenane [EnptyBeanRun] ] = 1sis. data. sans2d_tutorial_epty_bean_run()

tutorial_direct_bean()

Customize workflows

Add workflow components
Interact with Scipp data
structures

Customized notebooks
Custom Python code

in_axy(
atteringRunType, TofQPart

ns: QxBins,

ns: oyBins, flow

to DinsToke

ScatteringRunType, TofQPart

LokiAtLarnorhorkflow() ->

usorkfLow()
iders + loki_provider
key, paran stens()
workfloll
orkflo
vorkflowlsan
workfLow. typi
workfL

sert (read_xnl_detector_masking)

NeXusbetectorName] =

_outputs = typical_outputs

workf
LokiAtLarnorTutorialorkflow() —> sci




Graphical user interface (early state

Configure & run pre-defined workflows

+ 3( rD lj > - ~ an [ ava AU e Lt e e A e f) =
~—  LokiAtLarmorWorkflow —
[1]: WELSIEYA v LokiAtLarmorTutorialWorkflow ':|
—  Sans2dWorkflow Il
~ Typical C Sans2dTutorialWorkflow
l LJ CorrectForGravity
BackgroundSubtractedlofQ
BackgroundSubtractedlofQxy NeXusDetectorName larmor_detector
lofQ[SampleRun] . . .
lofQxy[SampleRun] NeXusMonitorName[Incident] monitor_1
lofQ[BackgroundRun] . . .
lofQxy[BackgroundRun] NeXusMonitorName[Transmission] monitor_2
MaskedData[BackgroundRun] .
MaskedData[SampleRun] TransformationPath transform

WavelengthMonitor[SampleRun, Incident]
WavelengthMonitor[SampleRun, Transmission]
WavelengthMonitor[BackgroundRun, Incident]
WavelengthMonitor[BackgroundRun, Transmission]

PixelMaskFilename /home/simon/.cache/ess/loki/2/mask_new_July2022.xml

PixelShapePath pixel_shape
(J ReturnEvents

<enum 'UncertaintyBroadcastMode'> UncertaintyBroadcastMode.drop v

» Extended Outputs Filename[SampleRun] /home/simon/.cache/ess/loki/2/60339-2022-02-28_2215.nxs
Filename[BackgroundRun] ‘ /home/simon/.cache/ess/loki/2/60393-2022-02-28_2215.nxs
Filename[TransmissionRun[SampleRun]] /home/simon/.cache/ess/loki/2/60394-2022-02-28_

Filename[TransmissionRun[BackgroundRun]] /home/simon/.cache/ess/loki/2/60392-2022-02

Filename[EmptyBeamRun] ‘ /home/simon/.cache/ess/Ioki/2/60392-2022-02-28_2215.nxs

Select range:

wavelength

angstrom

There are no plans to turn this into a full-
fledged, feature-complete GUI application!
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Section Navigation
Installation
Lok
| ISIS instruments
| Sans2d Data Reduction
Zoom data reduction

Common tools

n this page
Introduction
Create and configure the workflow
Configuring data to load
Use the workflow
Compute final result
Save reduced data to file
Compute intermediate results
Wavelength bands
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[5]:

workflow[OutFilename] = 'reduced.nxs"

workflow[NeXusMonitorName [Incident]] = 'monitor2’
workflow[NeXusMonitorName [Transmission]] = 'monitor4"

workflow[isis.SampleOffset] = sc.vector([0.0, 0.9, 0.853], unit='m')
workflow[isis.Monitor0ffset[Transmission]l] = sc.vector([0.0, 0.0, -6.719], unit='m')

workflow[WavelengthBins] = sc.linspace(
'wavelength', start=2.0, stop=16.0, num=141, unit='angstrom'

workflow[isis.sans2d.LowCountThreshold] = sc.scalar(100, unit='counts')

mask_interval = sc.array(dims=['wavelength'], values=[2.21, 2.59], unit='angstrom')
workflow[WavelengthMask] = sc.DataArray(

sc.array(dims=['wavelength'], values=[Truel),

coords={'wavelength': mask_interval},

workflow[QBins] = sc.linspace(dim='Q', start=0.01, stop=0.6, num=141, unit='1/angstrom')
workflow[NonBackgroundWavelengthRange] = sc.array(
dims=['wavelength'], values=[0.7, 17.1], unit='angstrom'

workflow[CorrectForGravity]l = True
workflow[UncertaintyBroadcastMode] = UncertaintyBroadcastMode.upper_bound
workflow[ReturnEvents] = True

Configuring data to load

‘We have not configured which files we want to load. In this tutorial, we use helpers to fetch the tutorial data which return
the filenames of the cached files. In a real use case, you would set these parameters manually:

(6.

: workflow[DirectBeamFilename] = isis.data.sans2d_tutorial_direct_beam()

workflow[Filename[SampleRun]] = isis.data.sans2d_tutorial_sample_run()
workflow[Filename [BackgroundRun]] = isis.data.sans2d_tutorial_background_run()
workflow[Filename [EmptyBeamRun]] = isis.data.sans2d_tutorial_empty_beam_run()

CleanQ[SampleRun, Numerator] |

pC compue 0

CleanQ[SampleRun, Denominator]

Q®x O e O

[15]: result = workflow.compute(BackgroundSubtractedIofQ)

result

11515 iop DataArray (235.49 MB)

Dimensions: (band: 10, Q: 140)

v Coordinates:

u [

Q (Q [bin-edge])

gravity 0

incident_beam ()

wavelength (wavelength [bin-edge], band)

v Data:
(band, Q)

float64
float64
vector3
vector3
float64

DataArrayView

m 19.334 =
YA 001,004, .., 0596, 0.6 s
mfs~2 [-0. -9.80665 -0.] s
m [0.0.19.334] =]
A 2.0, 3. 14.6,16.0 s

binned data [len=236, len=2086, ..., le &

The result is two-dimensional and we over-plot all the bands onto the same axes:

[16]: pp.plot(sc.collapse(result.hist(), keep='Q'), norm='log")

[16]:
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4 Back to top

0.3
QIYA]

CleanS dQ[SampleRun, Numerator]

CleanSummedQ[SampleRun, Denominator]

0.4

0.5 0.6

normalize_q

TofQ[SampleRun]



SCIpPP @

Modern and intuitive way of working with scientific data in Jupyter notebooks
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Scipp — Multi-dimensional data arrays with labeled
Lost? New to Scipp? Start Here! dimenSiOnS

Where can | get help?

A Python library enabling a modern and intuitive way of working with scientific data in Jupyter notebooks

wire  position
ciopDataray (95167 MB) 10¢
-Dimensons: (sl 256, it 448, to:200)
(0.0.253 s -
000 HY
s T o
1,006 s E1l0 §
ot (of (bivodge)  fload s 50, 504975, ., 9.9500.04, 1.0000405 s 3
+ou S
(el ) ol couts 11806404, 10438104 ., 1.3550104, 822534 s
0109221, 102,127, ... 16.425,99.109 z
Masks: <%
bad s Otk ypise) ool ] 107%{ — strain=(-0.000176 0.115676] .~ R
pusptpdes. o) oed L] —— strain=[0.231528 0.34738 ] P I Y KA i‘
wboends  Gobelypie oo , ATl Y
e (el —— strain=[0.579084 0.694936] s
stip  segme.. count.. module
000 d17
dspacing [A] L |

Scipp is heavily inspired by Xarray. It enriches raw NumPy-like multi-dimensional arrays of data by adding named
dimensions and associated coordinates. Multiple arrays can be combined into datasets. While for many applications Xarray
is more suitable and matured than Scipp, there is a number of features missing in other situations. If your use case requires
one or several of the items on the following list, using Scipp may be worth considering:

o Physical units are stored with each data or coord array and are handled in arithmetic operations.
o Histograms, i.e., bin-edge axes, which are by 1 longer than the data extent.
B Show Source « Support for non-regular or scattered data and non-destructive binning.
o Support for masks stored with data.




Streamed processing @

Run full reduction workflow with streamed event data

* Detector neutron events

* Monitor neutron events

» Recomputed scattering
terms and normalization
terms with every new
chunk of events

» Different accumulation
methods: rolling window,
since beginning

=

o
(=]
]

I(Q) [dimensionless]

Note: This demo shows the
streaming operation mode
of the SANS reduction
workflow and does not

' ' =T ' L connect to a Kafka stream.
102 1071 10°
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Explore files interactively? @

Interactive selection of pulse (time) range with quick result updates

a
& Note: For now this is just
0.4 - an experiment to see
Q
what our workflows can
logx 03 - do. This is not part of the
ogy  § interface we are currently
- .
B 9 planning to support!
< 0.2 A
£
S
0.1
0.0 -
O.bO 0.65 0.'10 0.I15 0.I20 0.I25 0.130

Q[1/A]

First pulse: @ 0 Pulse count: 27
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Thank you for your attention!
Questions?

Enable hot-commissioning and early science through:
* Modern and flexible Python toolbox
« Spectrum of accessibility and control instead of one-size-fits-all solution



