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Time table of NeXus at HZB

• Design datacollector – diploma thesis J. Gasse (2006)

• Implemented caress & root format (2006)

• Flat-Cone Diffractometer E2 (since 2007)

• Starting Tests (2010)
• Powder Diffractometer E6
• Single Crystal Diffractometer E4

• Regulary storaging E6 data (now)

• Discussion about BESSY ASCII data (now)

• Start testing for all thermal neutron instruments data (soon)

• New instruments in the neutron guide hall (HDR, planed)
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Use and developed at the ILL, SNS, PSI, FRM-II, NIST, ISIS, ESRF, SINQ ...
Software packages: DANSE, DAVE, FABLE, ISAW, ICAT, Mantid,….
Plotting Applictions (Open Genie, Lamp, ...), Data Analysis (for TOF, SANS, Reflectometer, 4-
circle and Focus, Rietveld Programs, ...)

File Format NeXus Classes
& Rules

Instrument Apps
Tree Structure (looks like a file 
system with directories)

HDF4 & HDF5 from NIST:

Compress LZW, HUF, RLE 

Converter to XML

Application Program Interface: 

API for Fortran 77&90, C, C++, 
Java, Phython and IDL

HDF in MatLab and other

Define the sources, devices and 
add information of the 
instruments as different classes 
and subclasses. For example 
NXinstrument, NXsample, 
NXdata, NXuser, ..

Defined the coordination system 
and the physical units. Rules for 
storing none defined data in the 
file. Dictionaries of allowed field 
names for the various NeXus
groups.

Defines standards
We have identified a number of 
generic instruments that 
describe an appreciable number 
of existing instruments around 
the world. It defined a name 
space.
Another view: Contract between 
file producers and users about 
what has to be in a NeXus file 
for a well defined purpose.

Software „knows“ were the 
important information are and 
there meaning. 

NeXus
NeXus international advisory committee (NIAC)

House of NeXus

Utilities

Free NeXus browsers and 
utilities for converting, plotting 
and validating

Validation by NXvalidate

by using the NeXus Definition 
Language, NXDL
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Reduced need for 
data set conversion NEXUS
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Instrument
(                     )

Principle Structure
NXroot

Each class is defined in the new NeXus Definition Language (NXDL) file.
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Nexus Raw Data File Structure

entry:NXentry
sample:NXsample
instrument:NXinstrument

source:NXsource
velocity_selector:NXvelocity_selector
detector:NXdetector

data[xsize,ysize], signal=1 (1)
control:NXmonitor

data
data:NXdata

link to (1)
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NeXus Precessed Data File Structure

entry:NXentry
sample:NXsample
processing_name:NXprocess

program
version
parameters:NXparameter
raw_file

data:NXdata
data[nx,ny,nz], signal=1
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Archiving
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Archiving and 
Documentation Server
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TVneXus
- Visualization
- Transformation
- Data transfer to

analyze software
- Modeling

Instrument Control
Raw Detector Datasets

Meta Information

Data Sources

converting and pre-analyzingParameter, axes information &
h,k,l,E, T,H, etc.

Root (Cern)   Histogram

User Format

Instrument near or general software
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Design of the data collector software

Class schema of data collector 
Object oriented concept

Diploma thesis: Jörg Gasse, „Konzeptionierung und Erstellung einer
Software zur Serialisierung und automatisierten Analyse von komplexen Daten 
aus unterschiedlichen Quellen“, 2006

Multi-trees for thread management
Order of executing.
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Caress-File 
Caress-
Protocoll

(*.prt)

Caress-
Log-File User-DB

Sample-DB

Detector-PC

SamEnv-PC

Efficiency
File

Semi-Const.-
Files

Local Server

Analysing

Web

Background, 
Instrument information etc.

Reactor power etc.

Data Collector
Configuration for different instrument with XML-Files 

Copy
Save

* CARESS Tools: ADET trafo, Header Info.
* Flat-Cone: Powder Diffractogram, HK-Trafo
* Case Switches
* Links
* Transformation Information: Time, Date, 
   Version, Commands

Implemented Import Filter and Pre-Analysis Classes
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Example Source-File <?xml version="1.0" encoding="utf-8" ?> 
<SourceConfig>

<Options>
<LogFile enabled="true" append="false" /> 
<ScreenLog enabled="true" /> 
<Threads>

<General>10</General> 
<DataAquisition>1</DataAquisition> 
<DataTransfer>1</DataTransfer> 
<Analyses>5</Analyses> 

</Threads>
<NeXusFile>/hmi/caress/data/data/e2.nxs</NeXusFile> 
<TempDirectory>/hmi/caress/data</TempDirectory>

</Options>
<Sources>

<Source medium="nfs" type="$CaressDat" name="1">
<Dependencies>

<Dependency type="command line">
<Parameter number="0" wildcard="*" /> 

</Dependency>
</Dependencies>
<Path>/hmi/caress/data/caress/*.dat</Path>

</Source>
</Sources>

</SourceConfig>
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Example of a NeXus configuration file (XML DTD)

<CARdirectory nameDef = "caress" sourceDef = "$collector/Automatic" >

{current state of the instrument at the beginning of the scan}

<Link nameDef = "test" typeDef = "NX_INT" sourceDef = "$Link/entry_1/E6/ADET2/rawdata">

{Link-Testverzeichnis nach entry_1/E6/ADET2/rawdata}

</Link>

<NXpositioner nameDe f= “Two_Theta" sourceDef = “$collector/Automatic">

{Positioner of TTHS}
<data sourceDef = "$CaressDat/MASTER1V/TTHS">

{Position of TTHS}
</data>

</NXpositioner>

<CARdirectory nameDef = "READ" sourceDef = "$CaressDat/$Header/READ">

{Header READ - Anfangsstatus}

</CARdirectory>

</CARdirectory>
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Configuration Program

Configuration tool



How-to convert data sets to NeXus

Jens-Uwe Hoffmann, Institute for Complex Magnetic Materials, HZB HDRI Meeting, 16.5.2011

NeXus Homepage: www.nexusformat.org

Thank you for your attention

New HZB NeXus web page coming soon....


