Introduction to neutrons
What happens to data?
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Data

Metadata
User, experiment title

Source Neutron detection events
Proton charge Detector IDs, timestamps
Veto? Monitors
Chopper
Phase and frequency
Veto?
Geometry

Sample environment

Position (translation stages), Temperature, pressure, field?

angle (goniometers)



Neutron data

Data Pipeline

Sample environment

Metadata

Aggregate
in file (offline)
in stream
(online)

Reduction

Analysis




Data Pipeline - ESS

Neutron data
Event Formation Units

File
NeXus

A

online
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Data Pipeline - ESS

Neutron data
Event Formation Units

A

File
NeXus
offline
Reduction
_> )
online Mantid

Sample environment Aggregate
EPICS via Forwarder Kafka
Metadata

NICOS

Analysis




NeXus

File Window Tools Help
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NeXus

* Documentation:
http://download.nexusformat.org/sphinx/clas
ses/base classes/

* Tools (https://github.com/nexusformat):
- Features (example code)
- Validator
- API (Python - https://github.com/nexpy)


http://download.nexusformat.org/sphinx/classes/base_classes/
http://download.nexusformat.org/sphinx/classes/base_classes/
https://github.com/nexusformat
https://github.com/nexpy
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Mantid is a freely redistributable, open source,
cross-platform, data reduction and analysis
framework for neutron scattering and muon

experiments.
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Reduction

« Neutron events (detector IDs * Parameters space of interest,
and timestamps) for example momentum
transfer, reciprocal space, etc
« Sample environment logs G e Uit

MANTID * Cropped to region of interest

Metadata

:> * Measurement artefacts
Measurement artefacts removed




Measurement artefacts

Normalisation - based on charge or monitor

Remove background

gnore (mask) noisy or dead pixels
Detector efficiency vs wavelength

Incident beam vs wavelength
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Workspaces

* Data structure for all data required
to carry out reduction and analysis  Werier I

Load

Sort  ~

* Different types, for example
EventWorkspace B ot
* Workspaces created by:

- loading data from file,

- accumulating data from network
stream,

- programmatically, for example from
NumPy arrays, algorithms...



Algorithms

* Input workspace -> output

new workspace

or in-place

* Workflow algorithms -
complete reduction workflow

FirstTransmissionRun

GroupWorkspaces
OutputWorkspace

Algorithms

Execute

Algorithms
b Arithmetic
¥ CorrectionFunctions
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& =

CorrectToFile v.1
ExponentialCorrection wv.1

Mag FormFactorCorrection v.1

MultiplyRange v.1

OneMinusExponentialCor v.1

PolynomialCorrection v.1
PowerLawCorrection v.1
Scale w.1

Scalex v.1
AbsorptionCorrections
BackgroundCorrections
EfficiencyCorrections
InstrumentCorrections
NormalisationCorrections
PeakCorrections
SpecialCorrections
TransmissionCorrections
Crystal

DataHandling

Diagnostics

Diffraction

Events

Examples

ILL

Inelastic

MDAlgorithms

Muan

Optimization
PythonAlgorithms
Reflectometry
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Python AP

* Implemented in C++ with Python interface

PYLNon

* [Python and script editor windows in
MantidPlot

©aryavus

» DataHandlina =

Script Interpreter

Jupyter QtConsole 4.2.1
Python 2.7.12 (default, Nov 20 2017, 18:23:56)
Type "copyright", "credits" or "license" for more information.

@@

IPython 5.1.@ -- An enhanced Interactive Python.
?

? -> Introduction and overview of IPython's features.
%quickref -> Quick reference.

help -> Python's own help system.
object? -> Details about 'object', use 'object??' for extra details.
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