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Abstract 16

Notes:

1. CiF/ sasCiF does not r ecognise measur ement t imes, only measurement dat es. This point
needs to be addressed by CiF/ sasCiF.  NeXus specif ies t he I SO8601 dat a st andard
that recognises times to a resolution of at least milliseconds.

2. Also see NXsample_env and NX_sample.
3. Whilst Nxsource and NXprobe specify the f acilit y at which the data was collected,

there is no provision to specify the actual inst r ument  used.
4. There is a need for an item to identify a bibliographic reference to the instrument.
5. There is a need for an item to identify the instrument responsible associated with the

collection of the data.
6. These NeXus it ems are bizar re! What is wrong wit h "height ", "widt h", "diamet er ” 

and "t hickness"?
7. This is an important item; the sample need not be prepared on the same day as the

measurement takes place.
8. In SAS the sample is invariably in a container diluted in a matrix/solvent/buffer.
9. NeXus has no it em t o ident if y t he t ype of r adiat ion being produced by t he f acilit y 

(e.g., I SI S produces neut r ons and muons, a synchrot r on may produce X-rays, UV or
even IR light) and it's nature (e.g., thermal neutrons, cold neutrons, Cu Kα, etc).

10. There is a need for an item to identify the sector opening on the chopper.
11. There is a need for an item to identify the type of synchronisation signal (Master

Pulse, Secondary Master Pulse, Internal Clock, External Trigger, etc).
12. There is a need for an item to identify the angle of incidence of any Frame Overlap

Mirrors, and their position.
13. There is a need for an item to identify the nature of the beamstop (i.e., the material).
14. There is a need for an item to identify the thickness of the beamst op.
15. For TOF-SAS this group should probably include items that define the time structure.

Related links:
http://www.neutron.anl.gov/nexus/
http://www.embl-hamburg.de/ExternalInfo/Research/Sax/sascif.html
http://www.ill.fr/lss/canSAS/main.html
http://www.isis.rl.ac.uk/LargeScale/index.htm

This is an attempt to map definitions from the
IuCr Crystallographic Information File format
(CiF) and Small Angle Scattering CiF (sasCiF)
dictionaries onto a NeXus file format.

NeXus classes & groups highlighted in green wer e
proposed at the March 2001 NeXus Workshop in
PSI, whilst those shown in light blue ar e
suggestions of this author and/or the ISIS NeXus
Working Group.

I would like t o acknowledge t he helpf ul advice and
comments made by, amongst others, Freddie
Akeroyd, John Barnes, Ron Ghosh, Rex Hjelm,
Marc Malfois, Chris Moreton-Smith, Alan Munter,
Toby Perring, and Dmitri Svergun.

NEXUS FILE

NXentry_1

NeXus
title

run_number
command_line

start_time
end_time
duration
notes 2

? 3 (or put in NXsource?)
? 4 (or put in NXsource?)

? 5

CiF/sasCiF
sas_intensity.title

sas_intensity.sample_measured_filename
?

sas_intensity.measurement_date 1

?
sas_sample.exposure_time 1

diffrn_details 2

? 3

? 4

? 5

The CiF dictionary contains an entire group (“audit”) relating to the creation and subsequent
modification of those files. Only two examples are shown below. Arguably some of the
information in NXentry could also be included in this group, or vice versa, but NeXus should
address this need.NXhistory

(proposed)
NeXus

program_name
?

CiF/sasCiF
audit.creation_method

audit.creation_date
The contact information pertaining to the measuring team.

NXuser

NeXus
name

affiliation
address

telephone_number
fax_number

email

CiF/sasCiF
publ.contact_author_name

publ.contact_author_address
publ.contact_author_address
publ.contact_author_phone

publ.contact_author_fax
publ.contact_author_email

Here NXanalysis

 

contains items that are crucial to the use of the data file, but which do not have
any other obvious home in NeXus. It has been suggested that NXanalysis

 

could also contain
information to differentiate between raw and treated (reduced) data.
In sasCiF, sas_intensity.type specifies the degree of data manipulation (sasCiF recognises
"processed", "sample", "matrix", "background", "detector" & "mask".
sas_intensity.sample_measured_filename, sas_intensity.matrix_measured_filename, and
sas_intensity.background_measured_filename

 

identify the raw data and so could store the
relevant run numbers. sas_intensity.mask_raw

 

identifies the calibration mask (which could be
another file) . The calibration items are self-explanatory.NXanalysis

(proposed) NeXus
?
?
?
?
?
?
?
?

CiF/sasCiF
sas_intensity.type

sas_intensity.sample_measured_filename
sas_intensity.matrix_measured_filename

sas_intensity.background_measured_filename
sas_intensity.detc_resp_measured_filename

sas_intensity.mask_raw
sas_sample.calibration_details
sas_intensity.calibration_factor

The information needed to define the sample environment & sample positioning used during the
measurement. Given the flexibility of SAS instruments the items shown below are but a small
subset of that possible, but do reflect the most common configuration.

NXsample_env
(proposed)

NeXus
distance

?
changer_position

?
?
?
?
?

CiF/sasCiF
sas_beam.dist_src/spec

diffrn_details
sas_sample.position_x
sas_sample.position_y
sas_sample.position_z

sas_sample.support
diffrn_measurement.specimen_support

sas_sample.orientation
The information needed to define the physical state of the sample during the measurement.

NXsample

NeXus
name

?
chemical_formula

?
temperature

electric_field
magnetic_field

stress_field
?
?

pressure
unit_cell

unit_cell_volume
orintation_matrix

symmetry_cell_setting
shape

dimension 6

radius 6

inner_radius 6

height 6

mass
density

molecular_weight
coherent_cross_section

incoherent_cross_section
absorption_cross_section

shear_speed
solvent_mass

volume_fraction
temperature_log (NXlog)
electric_field_log (NXlog)

magnetic_field_log (NXlog)
?
?
?
?
?
?
?

CiF/sasCiF
sas_sample.id

sas_sample.details
chemical.formula_structural / chemical.formula_sum

diffrn.ambient_environment
diffrn.ambient_temp

?
?

sas_sample.stress_description
sas_sample.strain

sas_sample.stress_length_zero
diffrn.ambient_pressure

cell.special_details
cell.volume

diffrn.orient_matrix
?

sas_sample.anisometry
exptl.crystal_size_length

exptl.crystal_size_rad / exptl.crystal_size_max
exptl.crystal_size_min

exptl.crystal_size_length
?

exptl.crystal_density_meas
chemical.formula_weight_meas

?
?
?
?
?

sas_sample.specimen_concentration
?
?
?

sas_sample.thickness 6

sas_sample.preparation_date 7

sas_sample.matrix_composition 8

sas_sample.matrix_ph 8

sas_sample.sample_transmission
sas_sample.matrix_transmission 8

(sas_sample.background_transmission)

The information needed to describe the instrument and the configuration of that instrument used to
acquire the data.

The properties of the source that may be relevant for the experiment.

NXsource?
or

NXprobe?

NeXus
name
type
? 9

? 9

power
proton_current
proton_voltage

frequency
period

target_material

CiF/sasCiF
diffrn_source.source
diffrn_source.type

diffrn_radiation.probe 9

diffrn_radiation.type 9

diffrn_source.power
diffrn_source.details
diffrn_source.details
diffrn_source.details

sas_beam.radiation_pulse_duration
diffrn_source.target

Also see NXbeam. Moderators do not appear to be itemised in CiF/sasCiF?

NXmoderator
(suggested)

NeXus
distance

type
width
height

thickness
angle

poison_depth
poison_material

temperature (NXlog)

CiF/sasCiF
?
?
?
?
?
?
?
?
?

Note that some TOF-SAS instruments may have more than one of these. Also
the wavelengths in use need to be identified somewhere, either here or under
NXbeam.

NXinstrument

NXchopper
for TOF

NeXus
distance

type
frequency

period
radius

curvature
slit_width

blade_width
slit_number

energy
trigger_log (NXlog)
phasing_log (NXlog)

?
?
?
?

? 10

? 11

CiF/sasCiF
(sas_beam.dist_src/mono)

(diffrn_radiation.monochromator)
sas_beam.chopper_frequency

?
?
?
?
?
?
?
?
?

diffrn_radiation_wavelength_id
diffrn_radiation_wavelength

diffrn_radiation_wavelength_wt
diffraction_radiation_wavelength.width

? 10

? 11

The wavelengths in use need to be identified somewhere, either here or under
NXbeam.

NXselector
for non-TOF
using velocity

selector
(proposed)

NeXus
distance

type
speed

?
?
?
?
?

Cif/sasCiF
sas_beam.dist_src/mono

diffrn_radiation.monochromator
sas_beam.velocity_selector_speed

sas_beam.velocity_selector_orientation
diffrn_radiation_wavelength_id

diffrn_radiation_wavelength
diffrn_radiation_wavelength_wt

diffraction_radiation_wavelength.width

The wavelengths in use need to be identified somewhere, either here or under
NXbeam.

NXcrystal
for non-TOF

using
monochromator

NeXus
distance

type
?
?
?
?
?

Cif/sasCiF
sas_beam.dist_src/mono

diffrn_radiation.monochromator
sas_beam.monochromator_takeoff

diffrn_radiation_wavelength_id
diffrn_radiation_wavelength

diffrn_radiation_wavelength_wt
diffraction_radiation_wavelength.width

NXcollimation may be a more accurate name for this NeXus class?

NXcollimator

NeXus
distance

type
length

soller_angle (or soller_radius?)
horizontal_aperture

vertical_aperture
?
?

radius
? 12

CiF/sasCiF
?

diffrn_radiation.collimation
?
?

sas_beam.collimation_slit_size_x
sas_beam.collimation_slit_size_y

sas_beam.divergence_x
sas_beam.divergence_y

?
? 12

Most SAS instruments, being pinhole cameras, will have more than one of these;
hence need NXaperture1, NXaperture2, etc.

NXaperture1

NeXus
distance

horizontal_position
vertical position

?
?
?

CiF/sasCiF
?
?
?

sas_beam.shape
sas_beam.width_x
sas_beam.width_y

NXaperture2
(suggested)

as above as above

NXaperture3
(suggested)

as above as above

The details of the attenuator, where used.

NXinstrument

NXattenuator

NeXus
distance

type
thickness

attenuation (or transmission?)

CiF/sasCiF
?

diffrn_attenuator_material
?

diffrn_attenuator_scale

Though shown as a separate NeXus group here, this information could, arguably, go under
NXinstrument. Most SAS instruments will probably have more than one of these (normally for
incident beam monitoring but perhaps also for transmission measurements too); hence need
NXmonitor1, NXmonitor2, etc.

NXmonitor1

NeXus
?
?

distance
integral
range

time_of_flight
data
type

efficiency
?
?

CiF/sasCiF
sas_detc.id

diffrn_detector.detector
?
?
?
?
?

diffrn_detector.type
sas_intensity.detc_resp_raw

diffrn_detector.details
diffrn_detector.dtime

NXmonitor2
(suggested)

as above as above

NXmonitor3
(suggested)

as above as above

The data to be plotted i.e.

 

a single data set comprising the measurements along with the data
errors, and the default axis scales and labels required to plot the data. There can be more than one
NXdata group in each NXentry if there are several detector banks producing plottable data.

NXdata1 NeXus
data(ntc,ns,np)

time_of_flight(ntc+1)
spectrum_index(ns)

period(np)

CiF/sasCiF
?
?
?
?

NXdata2 as above as above

NXdata3 as above as above

NXdata4 as above as above

NXdata5 as above as above

Uniquely amongst X-ray/neutron instruments, SAS instruments have a beamstop
in front of the small-angle detector (to protect it against the transmitted beam).
The beamstop is thus an integral part of the beamline and its “shadow” defines
the minimum usable radius on the detector.
However, it is also possible (particularly in TOF-SAS) that an instrument will
have additional detectors viewing much larger angles. These detectors do not
need the protection of a beamstop. Thus the NXbeamstop group could be more
properly considered a property of the small-angle detector in which case these
items could be subsumed into NXdetector1.NXbeamstop

(suggested) NeXus
? 13

? 14

?
?
?
?
?

distance

CiF/sasCiF
? 13

? 14

sas_detc.beamstop_shape
sas_detc.beamstop_size_x
sas_detc.beamstop_size_y

sas_detc.beamstop_position_x
sas_detc.beamstop_position_y
sas_detc.beamstop_position_z

NXpolarizer
NeXus

?
CiF/sasCiF

?

NXflipper
NeXus

?
CiF/sasCiF

?

NXinstrument

NXmirror
NeXus

?
CiF/sasCiF

?

Referenced by the NXinstrument group

NXbeam 15

NeXus
incident_energy

final_energy
energy_transfer

incident_wavelength
final_wavelength

incident_polarization
final_polarization

flux
spectrum (NXdata)

?
?
?
?

CiF/sasCiF
?
?
?
?
?
?
?
?
?

diffrn_radiation_wavelength_id
diffrn_radiation_wavelength

diffrn_radiation_wavelength_wt
diffrn_radiation_wavelength.width

Referenced by the NXinstrument and NXsample groups

NXlog NeXus
value

time_log

CiF/sasCiF
?
?

NXentry_n (if multiple datasets in file)

END OF NEXUS FILE

The information needed to describe the type, position, solid angle and efficiency
of the detectors. It is also commonly used to store scattering angles and, in time-
of-flight machines, the time-of-flight, since the time-gating of the measurements
is a property of the detector counting chain. The SANS instrument at ISIS has a
gas area detector (for low-Q) and 4 scintillator area detector modules (for
high-Q). The scintillator detectors each produce plottable data but are usually
grouped as one single detector. There is thus a philosophical argument as to
whether this instrument has 2 detectors or 5 detectors. The latter has been
assumed in this illustration, see NXdata.

NXdetector1

NeXus
(index?)

?
crate (or slot)

module (or input)
position
distance

polar_angle
azimuthal_angle

orientation
solid_angle

type
gas_pressure

detection_depth
efficiency

height
width
radius

phi
time_of_flight

?
?
?
?
?
?
?
?
?
?
?
?
?
?

CiF/sasCiF
sas_detc.id

diffrn_detector.detector
?
?
?

(sas_beam.dist_src/spec +
sas_beam.dist_spec/detc)
sas_detc.alpha_orientation
sas_detc.beta_orientation

sas_detc.gamma_orientation
?

diffrn_detector.type
?
?

sas_intensity.detc_resp_measured_filename
?
?
?
?
?

diffrn_detector.details
diffrn_detector.dtime

diffrn_detector.area_resol_mean
sas_detc.pixnum_x
sas_detc.pixnum_y
sas_detc.pixsize_x
sas_detc.pixsize_y

sas_detc.min_radial_step
sas_detc.max_radial_step

sas_detc.radial_step
sas_detc.sector_width

sas_detc.sector_orientation
sas_detc.center_x
sas_detc.center_y

NXdetector2
(suggested)

as above as above

NXdetector3
(suggested)

as above as above

NXdetector4
(suggested)

as above as above

NXinstrument

NXdetector5
(suggested)

as above as above

http://www.neutron
http://www.ill
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